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Abstract 
In this thesis, research was done into the added value of shared facilities and services on science parks 

in the Netherlands. Science parks are highly valued by resident organisations for their shared (R&D) 

facilities and open innovation culture. However, research into users’ perceived benefits of shared 

facilities and services is very limited, while this is one of the unique elements of science parks. 

Therefore, this research explores resident organisations’ perceived benefits of shared facilities and 

services on science parks in the Netherland and to what extend this is related to their characteristics. 

Literature review resulted in a comprehensive inventory of shared facilities and services and resident 

organisations’ perceived benefits of science parks. A questionnaire, based on this inventory, was 

distributed among decision makers of resident organisations. This resulted in a dataset from a sample 

group of 103 respondents, spread over seven Dutch science parks. A cluster analysis was used to divide 

the sample group in clusters, a chi-square analysis to test these clusters on significant differences and 

the Lift ratio was used to assess the resident organisations’ perceived benefits of shared facilities and 

services.  

The results showed that generally resident organisations perceive benefits from shared facilities and 

services. Although, whether a particular shared facility or service is associated with benefits, strongly 

relates to its presence on the current site (to the awareness of resident organisations). Shared facilities 

and services were mostly related to knowledge sharing and on site collaborations, cost of 

accommodation and services and the liveability of the site. Furthermore, resident organisations 

associated networking events, a conference centre and park management most often with perceived 

benefits. Three resident organisation categories were established: non-R&D intensive organisations, 

R&D intensive start-ups and R&D intensive SME’s.  These categories deviate regarding their perceived 

benefits of science parks in general, special R&D facilities, information access and social events. In 

conclusion, science park  managers, owners and developers can use this information in their advantage 

to design shared facilities and services for the users that they aim to attract. 

Keywords: Science parks, shared facilities and services, resident organisations’ perceived benefits 
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Summary 
Introduction 

The current economic system and its growth is highly dependent on knowledge and technology, and 

is therefore often recognised as the knowledge-based economy (OECD, 1996). Due to this 

development of the economic system, investments in technology goods and services have increased, 

among which research and development (R&D) activities. Nowadays these activities are more often 

seen in areas where high-technology firms are grouped, called science parks (Buck Consultants 

International, 2014). Science parks became valuable instruments in Western societies to encourage 

economic growth by the application and distribution of new technology and knowledge together with 

entrepreneurship and the founding of new companies (Hansson, 2007). Throughout the years the 

science park concept developed and therefore literature knows different definitions. The International 

Association of Science Parks (2017) defines them as: 

‘A science park is an organisation managed by specialised 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 (IASP, 2017).’ 

Science parks are highly valued by resident organisations for their shared (R&D) facilities (Hansson, 

Husted, & Vestergaard, 2004) and open innovation culture, where opening up the innovation process 

is the basic premise (Huizingh, 2011). However, only few studies evaluate science parks by assessing 

the perception of users. Especially research into users’ perceived benefits of shared facilities and 

services is very limited, while this is one of the unique elements of science parks (Draisma & Buck, 

2015).  

Based on this background information, the aim of this study was to determine the resident 

organisations’ perceived benefits of shared facilities and services and to what extend this is related to 

their characteristics. Therefore, the research question was: 

 

Literature 

First of all, it is important to notice that literature knows different terminologies to identify the science 

park concept (e.g. research park, technology park, innovation centre, etc.) (Link & Scott, 2007). As 

within literature the term ‘science park’ is the most common term, this research adopted the term 

‘science park’. The science park phenomenon dates back to the 1950s, when in the US the first ones 

emerged in order to commercialise university research. They further spread to Europe in the 1960s 

and 1970s (Dahlstrand & Smith, 2009). In the Netherlands the concept gained attention in the late 

nineties when Philips, a high-tech company from Eindhoven, unintentionally started developing a 

science park (Kooij, 2012). At that time some university science parks were already established, but 

the High Tech Campus of Philips received national attention because of its distinctive R&D ecosystem 

(Romme, 2017).  

What are resident organisations’ perceived benefits of shared facilities and services on mature 

science parks in the Netherlands and to what extend is this related to their characteristics? 
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When in 2009 the national government recognised science parks as an interesting mean to stimulate 

regional economic growth, the science park concept rapidly spread over the country (Kooij, 2012). In 

2014 Buck Consultants International (2014) identified 39 science park (initiatives) in the Netherlands.  

A review of scientific and practical sources resulted in four key elements of mature science parks (Buck 

Consultants International, 2014; Huang, 2013; Boekholt, Nagle, & Zuijdam, 2009; Link & Scott, 2006): 

1) Physical location, consisting of multiple buildings, with high-end accommodation possibilities 

and research facilities. 

2) Focus on R&D and/or knowledge based activities. 

3) Presence of a manifest knowledge carrier. 

4) Presence of a professional management team that stimulates open innovation.  

Science parks have different initiators, like universities, academic hospitals, local governments or firms. 

Literature argues that involvement of public institutions is crucial to the success and continuity of a 

science park development (Gkypali, et al. 2016; Zhang, 2002). There are several models known, but 

often the interaction among university, industry and government, known as the Triple Helix, is seen as 

the key to innovation and growth (Etzkowitz, 2008).  

Shared facilities and services are classified as key success factors and for some resident organisations 

a major reason to move to a science park (Hansson et al., 2004; Van de Klundert & Van Winden, 2008). 

This can be attributed to two reasons; shared facilities and services enhance co-presence and reduce 

cost of resident organisations (European Commission, 2013). By conducting literature study and 

analysing the websites of eight mature science parks in the Netherlands a list of the 15 main shared 

facilities and services was created.  

A balanced composition of resident organisations is crucial to the science park concept for two reasons. 

First, a not fitting organisation is a disinvestment of the concept and, consequently the added value of 

the science park (Dinteren & Pfaff, 2011). Second, a balanced composition of start-ups, SMEs and 

multinationals is important to the financial feasibility of the science park. Science park resident 

organisations are very diverse, which makes it impossible to generalise them. In order to categorise 

science park resident organisations, underlying characteristics were identified, namely size, age, sector 

and stage of the Innovation Funnel. It seems evident that firms have advantages from accommodating 

on science parks. The most common resident organisations’ perceived benefits of science parks are 

(Boekholt, Nagle, & Zuijdam, 2009; Ferguson & Olofsson, 2004; Zhang, 2002; Porter, 2000; Westhead 

& Batstone, 1997): Knowledge sharing and on site collaborations, proximity of markets and customers, 

proximity of a university or (higher) educational institute, liveability of the site, image and prestige of 

the site, proximity of firms in similar industrial sectors and cost of accommodation and services.  

Methodology 

This research collected data on opinions, for which a questionnaire is especially suitable (Baarda & De 

Goede, 2006). The resident organisation characteristics and perceived benefits from the literature 

review were operationalised in respectively independent and dependent variables. The independent 

variables are based on: five personal characteristics, two sectorial characteristics, two age 

characteristics, two size characteristics and one Innovation Funnel characteristic.  
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The dependent variable consists of eight variables: seven perceived benefits derived from literature 

review and the option ‘not applicable’ that indicates that no benefits at all are related to the shared 

facility or service. 

It was expected that only decision makers (e.g. CEO, Facility Manager, etc.) can objectively establish 

answers on all questions in the questionnaire. Therefore, decision makers were the target group of the 

questionnaire. Science park managers have been contacted whether they were interested to 

cooperate in this research by distributing the survey among decision makers at their science park. By 

using this top-down method only a few good contacts were needed to reach a high number of resident 

organisations. Thereby, science park managers generally already have warm contacts with resident 

organisations, which enhances the chance they complete the survey. Finally, the survey was conducted 

between the 25th of September and the 5th of November 2017. In total 12 intermediaries (i.e. science 

park managers), spread over nine science parks, distributed the questionnaire. Eventually, 112 

respondents from seven different science parks were collected, which is equal to a response rate of 

19%. 

A cluster analysis was used to categorise the resident organisations based on their organisational 

characteristics. Thereafter, the clusters were tested on significant differences using a chi-square test 

for independence. First, it was explored whether the clusters deviate regarding whether or not they 

benefit from shared facilities and services, and second, whether they deviate regarding their perceived 

benefits of shared facilities and services. Finally, the Lift ratio was used to determine the perceived 

benefits of shared facilities and services and to evaluate outcomes of the chi-square test in more detail. 

Results 

The cluster analysis resulted in three resident organisation categories: 

Cluster 1. (N=35/103). Non-R&D intensive organisations.  
Cluster 2. (N=33/103). R&D intensive start-ups.  
Cluster 3. (N=35/103). R&D intensive SME’s.  
 

The results showed interesting findings on the perceived benefits of science parks in general. 

Knowledge sharing and on site collaborations (B1) was the most mentioned benefit by resident 

organisations, closely followed by the proximity of a university or (higher) educational institute (B3). 

These results are in line with the existing literature (e.g. Boekholt, Nagle, & Zuijdam, 2009; Zhang, 

2002). Although, the latter benefit was mainly mentioned by the respondents from university science 

parks, therefore it cannot be generalised for all resident organisations of science parks in the 

Netherlands. The chi-square analysis showed that the clusters deviate significantly regarding their 

perceived benefits of science parks in general. Non-R&D intensive organisations (cluster 1) related 

benefits from the proximity of markets and customers (B2) most often to science parks in general, 

whereas this benefit got mentioned little by the other clusters. This might be explained by the fact that 

R&D intensive start-ups and SME’s (cluster 2 and 3) are typically clients from organisations in cluster 

1. Regarding science park characteristics, the ‘presence of shared facilities and services’ and ‘focus on 

R&D and/or knowledge based activities’ were rated most important, which confirms the relevance of 

this research.  
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Table 1 summarises the associations between perceived benefits and shared facilities and services for 

the total sample. The clusters deviate moderately significantly regarding their perceived benefits of 

specials (e.g. screening, wind tunnel, joint permits, etc.), information access (e.g. library, platform to 

find innovation partners, science-, business databases, etc.) and social events (e.g. concerts, marathon, 

festivals, etc.). Underneath, the results are discussed per category.  

It was not expected that the R&D-related facilities (laboratories, equipment and specials) would be 

associated this little to perceived benefits. Literature suggested that resident organisations might 

choose a science park as preferred location, because these facilities are unique for science parks 

compared to other business parks (e.g. Hansson, Husted, & Vestergaard, 2004). Furthermore, there 

was only one remarkable association, namely between equipment (e.g. 3D printer, microscope, 

centrifuges, etc.) and cost related benefits (B7). This could be explained by the fact that these kind of 

facilities generally require a large investment and sharing them reduces these costs, which is in line 

with the existing literature (Boekholt, Nagle, & Zuijdam, 2009). Furthermore, the clusters deviate 

regarding their perceived benefits of specials (e.g. screening, wind tunnel, joint permits, etc.). R&D 

intensive SME’s associate significantly more benefits to specials than the other clusters. It was 

expected that non-R&D intensive organisations benefit less from specials. However, the fact that R&D 

intensive start-ups benefit less from specials is harder to explain, but might be explained by the fact 

that they are less active in R&D than R&D intensive SME’s (respectively 76% and 100% is active in R&D). 

Cluster 3 mostly associated cost related benefits (B7) and the proximity of firms in similar industrial 

sectors (B4) to specials. This is in line with literature, where it became clear that industries in related 

technological sectors can provide (special) R&D facilities for a competitive rate (Zhang, 2002).  

Business supporting facilities and services showed many positive relations (Lift ratio > 1) with perceived 

benefits. Image and prestige (B6) and liveability (B5) of the site were associated often to park 

management (e.g. maintenance, cleaning, common reception, etc.). That these services contribute to 

the appearance and liveability of the site was emphasised by literature (Zhang, 2002). Business support 

is associated with cost related benefits (B7), which implies that resident organisations have access to 

this service for a competitive rate. Training programs and information access were related to the 

proximity of a university or (higher) educational institute (B3). Which was as expected, since literature 

review already revealed that these services are often offered for shared use by a university or (higher) 

educational institute. The result about venture capital access was remarkable. In literature this service 

got mentioned as important  for start-ups (e.g. Chan & Lau, 2005), where in this study a minority of 

the R&D intensive start-ups (cluster 2) (24%) associated one of the perceived benefits to venture 

capital access. There was no explanation found for this result, other than that the R&D start-ups in this 

sample appear to associate less benefits to venture capital access than argued in the existing literature. 

The clusters deviate moderately significantly regarding information access (e.g. library, platform to find 

innovation partners, science-, business databases, etc.). In comparison with the other clusters, cluster 

2 did not once associate the proximity of markets and customers (B2), but relatively often associated 

cost-related benefits (B7) with access to information. It was expected that R&D start-ups are not able 

to receive information from their customers, but have the possibility to access information for a 

competitive rate through universities or (higher) educational institutes.  

Overall resident organisations showed quite unambiguous results on community-related facilities and 

services. Networking events were associated considerably often with four benefits; knowledge sharing 

and on site collaborations (B1), proximity of markets and customers (B2), a university or (higher) 
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educational institute (B3) and firms in similar industrial sectors (B4). This is in line with the literature 

review, where it became clear that as well in literature as in practice, networking events are often 

emphasised as important. Furthermore, the facilities restaurant / cafeteria, additionals and leisure 

facilities and services contribute to the liveability of the site (B5). This is a logical result, however, it 

was expected that social events would also be associated to this perceived benefit. The fact that 

respondents were asked to prioritise the benefits and therefore could only mention two benefits could 

explain this. Nonetheless, resident organisations associated social events with benefits from the 

proximity of firms in similar industrial sectors (B4). Apparently, resident organisations associate social 

events to meeting (future) business partners. In the existing literature social events were never 

mentioned, wherefore this was emphasized as a remarkable result. The clusters deviated moderately 

significantly regarding their perceived benefits from social events. This was mainly explained by the 

differences regarding their benefits from the proximity of a university or (higher) educational institute 

(B3). Cluster 3 associated it remarkably often to social events, whereas cluster 2 never mentioned this 

benefit. Seemingly, R&D intensive SME’s want to meet university related people (e.g. researchers, 

students, etc.) at social events, which might be explained by the fact that 100% of cluster 3 performs 

R&D. It was expected that they aim to accelerate their R&D activities through a university or (higher) 

educational institute. Furthermore, non-R&D intensive organisations (cluster 1) mainly associated the 

proximity of markets and customers (B2) and firms in similar industrial sectors (B4) to social events, 

which implies that they want to meet (future) clients and business partners at social events. 

Conclusions and recommendations 

This study indicated that generally resident organisations perceive benefits from shared facilities and 

services. Although, whether a particular shared facility or service is associated with benefits, strongly 

relates to its presence (to the awareness of resident organisations). Shared facilities and services were 

mostly related to knowledge sharing and on site collaborations (B1), cost of accommodation and 

services (B7) and the liveability of the site (B5). Furthermore, resident organisations associated 

networking events, a conference centre and park management most often with perceived benefits. 

The clusters associated significantly different benefits with the attribute science parks in general, and 

moderately significant different benefits with the attributes; specials, information access and social 

events. Although these differences could be logically explained, further empirical research is necessary 

to verify these hypotheses.  

This thesis contributed to the knowledge in the research field of science parks. Many studies focus on 

the impact of science parks on (regional) economic development, business performances (e.g. 

revenues, growth, etc.) or research performances (e.g. patents, R&D investments, etc.). Contradictory, 

this research evaluated the perception of users, by assessing their perceived benefits. It proposed a 

typology of science park resident organisations, gave insight into their perceived benefits of shared 

facilities and services and to what extend they differ on this regard. The results of this study are 

mentioned little in literature and therefore this research can be considered as original.  

Additional recommendations for further research were based on the methodology of this research. 

First, increasing the sample size is important to increase the generalisability of the research and could 

have possibly resulted in more significant associations. Thereby, a bigger sample group would allow to 

include more variables into the cluster analysis, which allows to diversify the resident organisations on 

more aspects. Furthermore, the questionnaire revealed that more than a third of the respondents miss 
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certain facilities and services on their science park. It could be interesting to investigate what resident 

organisations’ demands for shared facilities and services are. Additionally, research into other 

parameters could reveal additional insights into the preferences of resident organisations. For 

example, it would be interesting to research the willingness to pay, importance or satisfaction of 

shared facilities and services. Finally, the results about resident organisations’ perceived benefits of 

science parks in general revealed that respondents from university science parks perceive different 

benefits than the rest of the sample. It could be that there are more differences related to the 

knowledge carrier of a science park, which is interesting for further research.  

In conclusion, this study revealed new and interesting knowledge which is useful for science park  

managers, owners and developers. Generally, real estate developers and investors only have a 

commercial interest in financing science parks when a science park reaches a mature status (e.g. High 

Tech Campus Eindhoven). Thereby, especially shared facilities and services require a significant 

financial investment. This thesis informed science park managers, owners and developers about 

resident organisations’ perceived benefits of shared facilities and services. Based on this information, 

they can make more thoughtful decisions about developing shared facilities and services. In addition, 

a suggestion for science park developers is to pay attention to different wishes and needs of the various 

users in the development and exploitation of shared services and facilities. This accounts especially to 

the shared facilities and services on which the clusters showed moderately significant differences; 

specials, information access and social events. Science park developers can use this information in their 

advantage to design shared facilities and services specifically for the users that they aim to attract.   
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Total sample B1 B2 B3 B4 B5 B6 B7 NA

R&D related

Laboratories 0,78 0,51 1,32 0,97 0,09 0,46 1,34 0,77

Equipment 0,60 0,21 0,97 1,02 0,04 0,14 1,55 0,97

Specials* 0,58 0,22 0,56 1,23 0,14 0,21 1,01 1,19

Business supporting

Conference centre 1,08 1,13 0,49 1,03 0,48 1,47 1,31 0,26

Park management 0,09 0,18 0,09 0,14 1,86 1,76 1,46 0,36

Training programs 1,59 1,26 1,76 0,62 0,16 0,31 0,28 0,66

Business support 0,72 0,21 0,31 0,16 0,65 0,47 1,58 0,78

Information access* 1,46 0,71 1,95 0,65 0,09 0,20 0,34 0,81

Venture capital access 0,58 0,94 0,12 0,75 0,05 0,46 0,15 1,51

Community related

Networking events 1,59 2,64 1,83 2,05 0,19 0,78 0,28 0,14

Restaurant / cafeteria 0,39 0,64 0,28 0,29 2,09 0,96 0,92 0,43

Social events* 0,92 1,40 0,79 1,67 1,25 1,19 0,11 0,42

Leisure facilities and services 0,11 0,11 0,11 0,00 1,87 1,06 0,22 1,09

Additionals* 0,11 0,11 0,11 0,00 1,70 0,99 0,32 1,71

Hotel & residential housing 0,17 0,00 0,12 0,00 0,51 0,31 0,35 1,04
* Clusters  s igni ficantly di ffer on a  0.05 level  (2-ta i led)

Table 1 Lift ratios of total sample 

Positive relation with a Lift ratio above threshold value >1.5
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1 INTRODUCTION 

In this chapter an introduction is given to the research subject: Resident organisations’ perceived 

benefits of shared facilities and services on science parks. First, the context of the literature on science 

parks is outlined in paragraph 1.1, where after the research aim of this thesis is described. This results 

in the research questions of this thesis, which are described in paragraph 1.3. After describing the 

theoretical and practical relevance in paragraph 1.4,  the research approach and outline are addressed 

in paragraph 1.5.  

1.1. Context 

The current economic system and its growth is highly dependent on knowledge and technology, and 

is therefore often recognised as the knowledge-based economy (OECD, 1996). Due to this evolvement 

of the economic system, investments in technology goods and services have increased, among which 

research and development (R&D) activities. Nowadays these activities are more often seen in areas 

where high-technology firms are grouped, called science parks (Buck Consultants International, 2014). 

The science park phenomenon dates back to the 1950s, when in the US the first ones emerged in order 

to commercialise university research. They further spread to Europe in the 1960s and 1970s 

(Dahlstrand & Smith, 2009). After the early 1980s policy makers came up with the idea to establish 

science parks to stimulate economic development, which led to a rapid increase in the amount of 

science parks (Zhang, 2002). For example, in the UK the number of science parks rose exponentially 

within ten years, from seven in 1983 to 42 in 1992 (Westhead & Batstone, 1997). In the Netherlands 

the concept gained attention in the late nineties when Philips, a high-tech company from Eindhoven, 

unintentionally started developing a science park. At that time some university science parks were 

already established, but the High Tech Campus of Philips received national attention because of its 

distinctive R&D ecosystem (Romme, 2017). The Dutch government commissioned research into 

science parks in 2009, which caused a rapid increase in the amount of science park developments 

(Kooij, 2012). Nowadays, science parks are a worldwide phenomenon. They became valuable 

instruments in Western societies to encourage economic growth by the application and distribution of 

new technology and knowledge together with entrepreneurship and the founding of new companies 

(Hansson, 2007). 

Throughout the years the science park concept developed and therefore literature knows different 

definitions. The International Association of Science Parks (2017) defines them as: 

‘A science park is an organisation managed by specialised 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 (IASP, 2017).’ 

Despite the fact that this is a comprehensive, recent definition from a professional source, there are 

still a lot of deviating definitions and even several similar terms are used to describe the science park 

phenomenon (e.g. research park, technology park and innovation centre) (Link & Scott, 2007; Dinteren 

& Pfaff, 2011). Still studies agree on some of the characteristics.  
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Two characteristics are confirmed by most (recent) studies (IASP, 2017; Dinteren, 2009; Boekholt, 

Nagle, & Zuijdam, 2009; Dahlstrand & Smith, 2009; Buck Consultants International, 2014).  

- First, science parks are a property based initiative meant for housing knowledge-based firms 

and institutions.  

- And second, they are designed to encourage the formation and growth of knowledge-based 

firms and institutions and to support knowledge transfer between those firms and institutions. 

The proximity to a university or another research centre is also often seen as an important attribute. 

In the UK still 70% of today’s science parks has direct- or close linkages to a university (UK Science Park 

Association, 2015). Thereby, science parks are highly valued by technology-based firms for their 

informal and formal linkages to research centres and their shared (R&D) facilities (Hansson, Husted, & 

Vestergaard, 2004). Another often recurring term in science park literature is open innovation 

(culture), where opening up the innovation process is the basic premise (Huizingh, 2011). One of the 

most often used definitions is: ‘the use of purposive inflows and outflows of knowledge to accelerate 

internal innovation, and to expand the markets for external use of innovation, respectively 

(Chesbrough, 2006).’ 

It seems evident that nowadays science parks are regarded as key elements of the knowledge-based 

economy (Ferrara, Lamperti, & Mavillia, 2016). As a result, evaluating science parks is gaining more 

and more attention amongst academics, practitioners and policy makers (Dabrowska, 2011). Monck 

and Peters (2009) describe three reasons why performance evaluation of science parks is important. 

Firstly, the investors (public and private) want to see a transparent financial statement of the science 

park. The supporting public institutions use science parks to boost local economy and to improve the 

regions’ image, whereas private investors require an indication of the expected return on their 

investment. Second, science parks need positive (media) exposure in order to attract tenants, 

knowledge workers and to provoke local support. Finally, performance evaluation is crucial to the 

managers and stakeholders of the science park to ensure correct strategic decision making and rectify 

shortcomings. However, the evaluation of science parks is a complex task. There is no shared and clear 

definition of science parks and there are only poorly specified tools available to capture their 

performance. Also data availability is often limited (Ferrara, Lamperti, & Mavillia, 2016). There are 

several studies on evaluating science parks. Some focus on the impacts of science parks on (regional) 

economic development (e.g. Kooij, 2015; Huang, 2013; Dinteren & Pfaff, 2011), others evaluate the 

impact of science parks on the performance of on-park firms (e.g. Lamperti, Mavillia, & Castellini, 2015; 

Squicciarini, 2009; Link & Scott, 2007).  

Regarding the effects of science parks on (regional) economic development there can be found quite 

some univocal research. The European Union (2013) states that there is a link between the success of 

science parks and the strength and diversity of the local economy where the park is founded (European 

Commission, 2013). Logically authorities use science parks to trigger regional economic growth. During 

the fast expansion in the 1980s some scientist started to question the actual relationship between 

regional economic growth and science parks (Goldstein & Luger, 1990; Felsenstein, 1994). Nowadays 

it seems evident that there is a significant relationship between the presence of a successful science 

park and the economic growth of a region (Dinteren & Pfaff, 2011; Huang, 2013; Kooij, 2014; Kooij, 

2015; Buck Consultants International, 2012), although the effects become significant only after the 

medium-long term (approximately ten years) (Boekholt, Nagle, & Zuijdam, 2009).  
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Looking at performance evaluation of firms and institutions on science parks, less decisive research 

can be found. One of the major benefits for firms located on science parks seems to be knowledge 

sharing and the open innovation culture (Huang, 2013; Buck Consultants International, 2014), however 

there is no clear outcome whether physical proximity has added value to knowledge sharing between 

firms (Díez-Vial & Montore-Sánchez, 2015; Van Winden & De Carvalho, 2015). Nevertheless, physical 

proximity between firms, institutions and facilities within science parks does have some other benefits 

as well, like formal and informal contacts between firms and institutions, support and services of the 

science park management, the presence of high quality R&D facilities and the proximity of talent 

(Boekholt, Nagle, & Zuijdam, 2009). Some studies outline improvement of performance of firms 

located on science parks (Lamperti, Mavillia, & Castellini, 2015; Squicciarini, 2009; Squicciarini, 2007; 

Löfsten & Lindelöf, 2001; Díez-Vial & Montore-Sánchez, 2015; Siegel, Westhead, & Wright, 2003b). For 

example, Siegel et al. (2003b) claim that companies located on science parks show higher research 

productivity, in means of generating new products, services and patents, than comparable businesses 

that are located off-park. Other literature does not give an unequivocal answer about the quantifiable 

added value of science parks to on-park firms (Link & Scott, 2007; Hansson, Husted, & Vestergaard, 

2004; Goldstein & Luger, 1990; Westhead & Batstone, 1997). For instance, Westhead and Batstone 

(1997) conclude there is no significant difference between the R&D intensity and expenditure between 

on- and off-park firms. There is also literature claiming firms mainly benefit from qualitative 

advantages of science parks, like improvement of overall reputation and market image (Dinteren & 

Pfaff, 2011; Dinteren, 2009; Zhang, 2002; Westhead & Batstone, 1997; Monck, Porter, Quintas, Storey, 

& Wynarczyk, 1988). It seems that until now literature could not find a clear outcome about the added 

value of science parks to on-park firms.   

1.2. Research aim  

It appears that within science park literature only a few attempts have been undertaken to 

comprehensively evaluate the performance of science parks (Ferrara, Lamperti, & Mavillia, 2016). 

Some studies performed research with the science park as the unit of analysis. These studies mostly 

assess the impact of science parks on (regional) economic development (Ferrara, Lamperti, & Mavillia, 

2016; Link & Scott, 2007; Appold, 2004; Dinteren, 2009; Monck & Peters, 2009; Minguillo, Tijssen, & 

Thelwall, 2014; Goldstein & Luger, 1990). However, most of the current science park evaluation 

literature is comparing on-park firms’ performance with off-park firms’ performance (Squicciarini, 

2007). These studies range from comparing business performances like revenues, growth or 

employment (Lamperti, Mavillia, & Castellini, 2015; Löfsten & Lindelöf, 2001; Monck, Porter, Quintas, 

Storey, & Wynarczyk, 1988; Van Geenhuizen & Reyes-Gonzalez, 2007), to research performances like 

research productivity or linkages with higher educational institutions (Minguillo & Thelwall, 2015; 

Minguillo, Tijssen, & Thelwall, 2014; Fukugawa, 2005; Díez-Vial & Montore-Sánchez, 2015; Quintas, 

Wield, & Massey, 1992).  

Apparently, only few studies evaluate science parks by assessing the perception of users, more 

specifically the users’ perceived benefits of science parks. Thereby, especially research into the 

perceived benefits of shared facilities and services (e.g. clean rooms, cafeteria, shops, common 

licencing, etc.) is very limited, while this is one of the unique elements of science parks (Hansson, 

Husted, & Vestergaard, 2004). There are a few studies elaborating the users’ perceived benefits of 

science parks. Zhang (2002) did in-depth research into the key success factors of science parks, where 

resident organisations list their needs and expectations towards the science park (Zhang, 2002).  
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This study has a very broad scope and evaluates a lot of different factors ranging from government 

support to basic and technological infrastructure, but does not elaborate about shared facilities. Also 

Felsenstein (1994) looked into perceived benefits, but only examined whether science parks function 

as seedbeds to promote innovation. The seedbed function is assessed by analysing linkages with local 

universities, new firm formation, incidence of spin-offs and linkages with the local economy 

(Felsenstein, 1994). Furthermore, Westhead and Batstone (1997) did research into the user needs of 

science parks, among which an analysis of what aspects of science parks were of importance to on-

park businesses. However, they only used nine aspects to describe all science park characteristics (e.g. 

the unit itself: its facilities and standard of finish, management/business advice and communal 

atmosphere) and ascertained relative importance, instead of perceived benefits. Thereby, they 

incorporated the amount of usage of shared facilities on site, but did not look at the perceived benefits 

of these shared facilities (Westhead & Batstone, 1997).  

It is clear that there is a lack of research into the users’ perceived benefits of shared facilities and 

services on science parks, even though its importance to the science park concept. As examined by 

Westhead and Batstone (1997), science park tenants confirm that two of the three most important 

aspects of science parks to running their businesses are related to (shared) facilities (Westhead & 

Batstone, 1997). In order to maintain a successful science park it is valuable to know which perceived 

benefits resident organisations have from shared facilities and services. Therefore this research will 

focus on what the perceived benefits of shared facilities and services are to science park resident 

organisations. 

1.3. Research questions 

This research intends to contribute to the knowledge about evaluating shared facilities and services on 

science parks. More specifically, it examines the users’ perceived benefits of shared facilities on mature 

science parks. Because shared facilities and services are not always available on science parks in the 

start-up and growing phase, the demarcation to mature science parks is made. Therefore the main 

research question is: 

‘’What are resident organisations’ perceived benefits of shared facilities and services on mature 

science parks in the Netherlands and to what extent is this related to their characteristics?’’ 

In order to answer this research question, the following sub questions will be answered: 

1. What is a mature science park and what shared facilities and services can be distinguished on 

site? 

2. What characteristics of resident organisations can be identified and what are their perceived 

benefits of science parks? 

3. What resident organisation categories can be identified on science parks? 

4. How do resident organisations categories differ regarding their perceived benefits of shared 

facilities and services?  

Figure 1 shows the preliminary conceptual model that is examined in this research.  

Figure 1 Preliminary conceptual model 
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1.4. Relevance 

In this paragraph the theoretical and practical relevance are outlined.  

1.4.1. Theoretical relevance 

As mentioned in paragraph 1.3 Research aim, there are only a few studies evaluating the performance 

of science parks. Particularly literature about evaluating science parks by assessing the perception of 

users is rare. What is missing is an insight into resident organisations’ perceived benefits of shared 

facilities and services. This research gives insight into which perceived benefits science park resident 

organisations have from shared facilities and services on science parks. Thereby, this research also 

looks into what perceived benefits of science parks are most important to every type of resident 

organisation and consequently, which shared facilities are most valued by resident organisations. This 

research adds a more detailed dimension, from a user perspective, to the science park evaluation 

literature.  

1.4.2. Practical relevance 

Knowledge-sharing is seen as a key success factor of science parks and shared facilities and services 

are one of the main means to organise this. The fact that shared facilities and services do enhance 

knowledge-sharing is emphasised by the positive relation between co-presence and knowledge-

sharing (Appel-Meulenbroek, 2010). This research will advise science park managers about which 

perceived benefits resident organisations have from shared facilities and services. This enables them 

to design well-functioning facilities, suitable for the users that they aim to attract. Furthermore, this 

research tells science park managers which shared facilities are most important to different types of 

resident organisations, which consequentially supports them to make development choices and 

resident organisation selection choices.  

This thesis is also part of an internship at real estate consultant Brink Management / Advies (BMA). 

Their core business is to advice real estate owners, developers and investors about all kinds of (real 

estate related) issues. BMA is specialised in science parks. One of their current biggest contracts is to 

take care of all project- and process management activities at the Brightlands Chemelot Campus, which 

is one of the eight matures science parks in the Netherlands (Buck Consultants International, 2014). 

BMA also did a lot of projects and the overall management on the High Tech Campus Eindhoven. 

Currently, they are advising two science parks in the starting phase. Science park owners and 

developers need to make hard development decisions in this phase. For example, in order to realise 

shared facilities on a science park the developer/owner requires a significant financial investment. Not 

all developers/owners are able to make this investment, because of the accompanied risks (Keeris, 

2014). This thesis can clarify the need for shared facilities on mature science parks and thereby help 

developers/owners making decisions about whether and when to realise shared facilities. All in all, this 

research is not only useful for BMA as input for their consulting practices, it is also relevant to other 

science park practitioners like owners, managers, developers, consultants and investors. 
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1.5. Research approach and outline 

This research is a quantitative study, which starts with an extensive literature review of the existing 

literature on science parks, shared facilities and services, resident organisations’ characteristics and 

their perceived benefits. The literature review defines the shared facilities and services that will be 

studied in this research, which characteristics distinguish resident organisations and what their 

perceived benefits are. Based on the literature review, a questionnaire is designed which is distributed 

among resident organisations of mature science parks in the Netherlands. The questionnaire results in 

data about the characteristics of resident organisations and their perceived benefits of shared facilities 

and services. A cluster analysis was used to categorise the resident organisations based on their 

organisational characteristics. Thereafter, the clusters are tested on significant differences using a chi-

square test for independence. Finally, the Lift ratio is used to determine the perceived benefits of 

shared facilities and services and to evaluate outcomes of the chi-square test in more detail. This 

research examines perceived instead of actual benefits, because the aim is to examine the users’ 

perspective. Addressing actual benefits would rather result in a (business) economic approach. 

Thereby, asking for actual benefits would require to question respondents about sensitive and 

confidential information (e.g. revenues, rents, satisfaction, etc.). For these reasons, this research 

focusses on perceived instead of actual benefits.  

Figure 2 shows the structure of this thesis. Chapter 2 and 3 include the literature review. Next, chapter 

4 describes the research approach of this study, with the operationalisation of the relevant variables 

and the sample selection. Furthermore, chapter 5 describes the data collected, including an 

explanation of the data collection. Chapter 6 addresses the data analyses and the following results. 

Finally, this thesis finishes with the conclusion, limitations and recommendations in the final phase. 

Figure 2 Thesis structure 
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2 MATURE SCIENCE PARKS 

In this chapter the first sub question is answered, namely: What is a mature science park and what 

shared facilities and services can be distinguished on site? The answer to the sub question is derived 

out of five paragraphs. First, the history of science parks in general is outlined, after which the 

definition of mature science parks is addressed. Different science park types are discussed in paragraph 

2.1.3 and which shared facilities and services can be defined is addressed in paragraph 2.1.4. The final 

paragraph consists of a conclusion which answers the first sub research question.  

2.1. History of science parks 

Before the history of mature science parks is discussed, it is important to notice that literature knows 

different terminologies to identify the science park concept (Link & Scott, 2007). In the US the term 

‘research parks’ is more prevalent, in Asia ‘technology park’ and in Europe ‘science park’. However, in 

the Netherlands ‘campus’ is common, whereas internationally this term is moreover used to indicate 

a university campus (Boekholt, Nagle, & Zuijdam, 2009). The International Association of Science Parks 

adopted ‘science park’ as the leading term (IASP, 2017). Also within literature the term ‘science park’ 

is the most common term; therefore this research also adopted the term ‘science park’. 

Science parks are an evolution of industrial estates. Industrial estates arose in the UK as a response to 

the industrial revolution (Vila & Pages, 2008). The idea of concentrating industrial companies was taken 

over by the US in the early 1900s and became increasingly important in the following decades. In the 

mid-20th century American companies started to realise the importance of science towards improving 

their business. At the same time universities were exploring possibilities and profitability of 

commercialising university research (Dahlstrand & Smith, 2009; Vila & Pages, 2008). A few companies 

and a university with the same interest met each other in California, and consequently the first science 

park emerged in 1951; the Stanford Research Park. Other science park development initiatives soon 

popped up all over the US. In Europe the science park concept landed in the 1960s. The first initiatives 

started in the UK, more precisely the universities of Cranfield and Cambridge established the first 

science parks in Europe. At the beginning the spread of the science park concept was weak, until the 

British government started to support science park developments with the rationale to stimulate 

regional economic growth. This led to a rapid increase of the amount of science parks in the UK. 

Meanwhile, also other European countries started to embrace the concept and consequently science 

parks rapidly spread all over Europe during the 1980s (Dahlstrand & Smith, 2009). 

Like in most other countries, in the Netherlands the first science parks arose out of university campuses 

(Kooij, 2012). The universities of Twente, Utrecht and Delft initiated the first science parks. However, 

these developments were not big enough to reach national attention and did not cause a rapid spread 

of the concept. The science park concept really received attention when Philips, a high-tech company 

from Eindhoven, unintentionally started developing a science park. Because most of Philips’ research 

departments were settled in outdated buildings and a better collaboration between the research 

departments was demanded, they clustered their research buildings in the late 1990s. However, soon 

after, the headquarters of Philips moved to Amsterdam and they rebranded the development plan of 

clustered research departments: The Philips High Tech Campus Eindhoven got launched in 1998.  
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The initial goal was to improve the efficiency and collaboration of research departments and 

strengthen the corporate image of Philips. The following years by coincidence more and more non-

Philips companies (mainly spin-offs and suppliers of Philips) settled on the campus. Because vacant 

properties mean loss of income, these companies could stay on campus. In 2003 the name was 

changed to High Tech Campus Eindhoven (HTCE), with the rationale to encourage other companies 

also settling on campus. This way of accommodating and collaborating with competing companies led 

to the open innovation culture the HTCE knows today (Kooij, 2012).  

Due to the success of the HTCE the science park concept got attention all over the Netherlands. 

Consequently, the department of Economic Affairs received an increasing amount of subsidy 

applications for science park developments and therefore commissioned research into science park 

developments. As soon as the national government recognised science parks as an interesting mean 

to stimulate regional economic growth, the science park concept rapidly spread over the country 

(Kooij, 2012). In 2014 Buck Consultants International (2014) identified 39 science park (initiatives) in 

the Netherlands.  

2.2. Defining mature science parks 

Throughout the years science parks have known different definitions. This has mainly been caused by 

the development of the science park concept through time. Whereas it started as a mean to 

commercialise scientific research of universities, it is nowadays often used to stimulate regional 

economic growth (Dahlstrand & Smith, 2009; Hansson, 2007). The International Association of Science 

Parks represents 390 science parks spread over 74 countries worldwide. They define science parks as 

follows:  

‘’A science park is an organisation managed by specialised 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. To enable these goals to be met, a 

Science Park stimulates and manages the flow of knowledge and technology amongst universities, R&D 

institutions, companies and markets; it facilitates the creation and growth of innovation-based 

companies through incubation and spin-off processes; and provides other value-added services 

together with high quality space and facilities (IASP, 2017).’’ 

This definition is used by different studies over time, mainly expecting that science parks are designed 

to encourage the formation and growth of knowledge-based firms and institutions and stimulate 

knowledge transfer between, and (technological) innovations of these firms and institutions (IASP, 

2017; Díez-Vial & Montore-Sánchez, 2015; Buck Consultants International, 2014; Dinteren & Keeris, 

2014; European Commission, 2013; Smulders, 2011; UK Science Park Association, 2015; Link & Scott, 

2007).  

Since science parks are gaining attention and popularity, an increasing amount of developments pop-

up claiming to be a science park. However, not all of these developments meet the requirements of 

being a science park, not to mention the amount of failing science park developments. Because it is 

crucial to this study that the participating science parks have well developed shared facilities and 

services, the key elements of science parks are studied to identify the research subject ‘mature science 

parks’. Four main key elements are deducted in order to identify mature science parks.  



9 
 

Since this research is focussing on mature science parks in the Netherlands, the differentiation is made 

by using two Dutch studies as a guideline (Boekholt, Nagle, & Zuijdam, 2009; Buck Consultants 

International, 2014). These studies were commissioned by the Dutch government and are often 

referred to in Dutch literature. Thereafter, these four key elements have been compared with two 

scientific sources on science parks (Huang, 2013; Link & Scott, 2006). Table 2 shows that the deducted 

four key elements are also frequently mentioned in scientific literature.  

 

Buck Consultants International (2014) also includes the development phase (or critical mass) as a main 

criterion. However, this criterion excludes many science park developments from being mature. For 

this research it is rather important that the science park offers shared facilities and services and that it 

is an area development (multiple buildings). In order to broaden the scope of this research, the 

development phase criterion of Buck Consultants International (2014) is replaced by the criterion that 

science parks have to consist of multiple buildings. This criterion is used because some developments 

are called science parks, but only consist out of one building (mostly accommodating an incubator). 

These kind of developments are obviously not area developments and therefore, for this research, a 

science park has to consist out of multiple buildings. Concluding, whether a science park is mature is 

determined by four key elements, namely: 

1) Physical location, consisting of multiple buildings, with high-end accommodation 

possibilities and research facilities. 

The availability of physical spaces that offer high-end accommodation possibilities to as well 

knowledge-intensive activities as (shared) lab-, cleanroom- and test facilities.  

2) Focus on R&D and/or knowledge based activities. 

To establish innovation, joint product development and knowledge sharing, a focus on R&D 

and/or knowledge based activities is critical.  

3) Presence of a manifest knowledge carrier. 

A manifest knowledge carrier is physically and substantially present regarding research 

activities and therefore forms the ‘anchor organisation’ of the science park. Typical knowledge 

carriers are a R&D department of a big international company, (technical) university, university 

medical hospital or a research institute. Manifest implies that the knowledge carrier has a 

substantial size and strong reputation on a specific theme or technology.  

4) Presence of a professional management team that stimulates open innovation.  

There is a dedicated management team that is engaged in partnerships in- and outside the 

science park, knowledge valorisation, knowledge transfer, network building, business 

development and acquisition of firms.  

BCI (2009) Boekholt (2009) Link & Scott (2006) Huang (2013)

Physical location with high-end accommodation 

possibilities and research facilities.
X X X X

Focus on R&D and/or knowledge based activities. X X X X

Presence of a manifest knowledge carrier. X X X X

Presence of a professional management team that 

stimulates open innovation. 
X X X

(Dutch) Practice sources Scientific sources

Literature

Key elements Science Parks

Table 2 Defining key elements of mature science parks 
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2.3. Types of science parks  

As described in the first paragraph, the science park phenomenon knows a lot of different definitions 

and terminologies. This is due to that science parks have a heterogenic nature, which starts at their 

origin. Science parks have different initiators, like universities, academic hospitals, local governments 

or firms. These initiators could have different goals with setting up a science park and consequently, 

the science park model can be totally different regarding the initiator. For example, whether a science 

park focusses on a specific sector or not is often strongly related to the anchor organisation or the 

historical background of the science park (Boekholt, Nagle, & Zuijdam, 2009). Science parks that are 

initiated by a university often have a general orientation. These science parks mostly focus on all the 

research fields that are represented on the university. On the other hand, science parks that have an 

industrial history often have a specific focus sector or developed into semi-specialised science park 

through time (Boekholt, Nagle, & Zuijdam, 2009).  

2.3.1.  Public versus private ownership 

Generally the role of public institutions is significant (Boekholt, Nagle, & Zuijdam, 2009). Statistics show 

that about half of the science parks worldwide is owned by a public institution, 14% by a mixed 

ownership and 35% is private ownership (IASP, 2017). Literature argues that involvement of public 

institutions is crucial to the success and continuity of a science park development (Gkypali, et al. 2016; 

Zhang, 2002). There are several models known, but often the interaction among university, industry 

and government, known as the Triple Helix, is seen as the key to innovation and growth (Etzkowitz, 

2008). The role of public institutions can change over time. Mostly their role is bigger in the idea and 

starting phase, than when the science park is mature. So, the role of public institutions is not 

necessarily fixed, but rather dynamic and changes over time (Boekholt, Nagle, & Zuijdam, 2009).  

Literature suggests multiple reasons why public intervention is important to science park 

developments. Most literature claims that the main problem is market failure, that is, governmental 

support is necessary to enable firms to innovate and perform R&D (Monck & Peters, 2009; Smith, 1994; 

Boekholt, Nagle, & Zuijdam, 2009; Buck Consultants International, 2009). In practice, it seems that 

market failure forms a barrier for the first (private) investments in science parks. Generally, real estate 

developers and investors do not have a commercial interest in financing science parks (Keeris, 2014). 

This could be attributed to several reasons (Boekholt, Nagle, & Zuijdam, 2009). Accommodating start-

ups is the biggest difficulty. They cannot afford high rental prices, nor commit to long-term leases. 

Thereby, high-tech start-ups generally demand specific infrastructural requirements and particular 

facilities and services (e.g. clean room, laboratory, etc.), which results in additional costs and less 

leasing flexibility for the owner. But also, the required strict tenant selection is a difficulty. From a 

commercial perspective (where wealth maximisation is the main goal) this is not attractive, since it 

takes more time and it could lead to a higher vacancy rate. However, examples from practice show 

that once a science park reaches a more mature status, it could attract private investors. For example, 

the High Tech Campus Eindhoven has been sold completely to private investor Chalet Group in 2012, 

which is nowadays part of investment firm Ramphastos (Klaver, 2016). Apparently, when a science 

park has proven itself, private investors are willing to make the investment.  
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Nevertheless, due to the public function of science parks (e.g. stimulate regional economic growth), 

some involvement of a party without short-term commercial interest is important. Often this role is 

fulfilled by a public party like a university, hospital or a public research institutions, but could also be a 

regional or national government. Public involvement could be established in different ways, like a 

public party managing the science park, or being a shareholder. All in all, public intervention seems to 

be crucial to science park developments. In order to protect the long-term vision of a science park a 

continuous involvement of a public party is required. 

Because of the ambiguity about science parks (e.g. several definitions used, no clear terminology and 

different types), an overview is added to simplify the definition of science parks (figure 3) (Buck 

Consultants International, 2014). There are a lot of types of business agglomerations known, like 

agglomerated service companies (Zuid-As Amsterdam), logistic companies (Fresh Park Venlo), R&D-

focussed companies (High Tech Campus Eindhoven), etc. But, only agglomerations with a focus on R&D 

and/or knowledge-based activities are qualified to be a science park. When it fulfils the key elements 

mentioned in paragraph 2.1.2., it is identified as a mature science park. As just described, science parks 

know different types, related to their origin and/or owner. Figure 3 includes some Dutch examples.  

2.4. Defining shared facilities and services on science parks 

An identification of which shared facilities and services can be found on science parks is derived out of 

two sub paragraphs. In the first paragraph literature is reviewed to define the importance and to 

develop a thorough list of shared facilities and services. In the second paragraph, this list is 

supplemented with insights from practice. Therefore websites of several mature science parks in the 

Netherlands are reviewed. 

  

Figure 3 Overview of science park definition. Source: Buck Consultants International (2014) 
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2.4.1  Shared facilities and services in literature 

As already mentioned, research into the perceived benefits of shared facilities and services is very 

limited, while it is one of the unique elements of science parks and for some resident organisations a 

major reason to move to a science park (Hansson, Husted, & Vestergaard, 2004; Van de Klundert & 

Van Winden, 2008). Some studies identify shared facilities and services as key success factor of science 

parks, which can be attributed to two main reasons (European Commission, 2013; Buck, 2016). First, 

shared facilities and services are highly valued because they enhance co-presence of firms. Therewith 

they stimulate knowledge-sharing between firms and consequently, contribute to an open innovation 

culture on site (European Commission, 2013; Boekholt, Nagle, & Zuijdam, 2009). Second, the fact that 

start-ups can lower their cost by sharing expensive (research) facilities and services is critical. This 

improves the survival rate of start-ups and combined with an adequate tenant selection it contributes 

to a balanced composition of resident organisations, which is one of the objectives of science parks 

(Timmermans, 2017; Boekholt, Nagle, & Zuijdam, 2009). A few researchers addressed shared facilities 

and services indirectly. For instance, the research of Zhang (2002), where on-park firms and the science 

park management was surveyed, showed that ‘advanced technological infrastructure’, among which 

R&D facilities, is qualified as one of the three most important key success factors of science parks. 

Thereby, the research of Westhead and Batstone (1997), where on- and off-park tenants were 

surveyed, showed that the ‘provision of on-site management and common services’ is the fifth (out of 

twenty) most important characteristic of science parks. The importance of shared facilities and services 

to the success of science parks seems univocal. 

Three studies have been found that contain an inventory of shared facilities and services on science 

parks. The first study composed a list of shared facilities and services available on Dutch science parks 

with a life sciences focus (Draisma & Buck, 2015). This list is very detailed, but mainly captures R&D 

related facilities and services in the life science sector. Westhead and Batstone (1997) also elaborated 

on shared facilities and services. However, the composed list of shared facilities and services is limited. 

The list only includes general shared facilities and services (e.g. reception, office cleaning, business 

advice and planning, book-keeping services, etc.), but does not include R&D facilities (e.g. clean rooms, 

laboratory, test-facilities, etc.). Recently, Ng et al. (2017) developed a survey to question science park 

managers. One of the components is whether certain facilities and services (general and R&D-related) 

are present on the science park. This list is very exhaustive and could be used as a guideline (Ng, Appel 

- Meulenbroek, Cloodt, & Arentze, 2017).  

Since there is so little research into shared facilities and services on science parks, literature on other 

real estate categories that also offer a wide variety of shared facilities and services has been reviewed 

too. The first category that is reviewed are incubators, which are closely related to science parks since 

they are often located on site. Some studies evaluating incubators do address shared facilities and 

services. These studies often discuss the facilities and services offered by the incubator, but do not 

evaluate the facilities and services offered by the science park as a whole (Bergek & Norrman, 2008; 

Dettwiler, Lindelöf , & Löfsten, 2006; Chan & Lau, 2005; Lalkaka, 2002). Nevertheless, the study of Chan 

and Lau (2005) describes a diverse list of shared facilities and services which could lead to new insights. 

Since serviced offices also offer a wide variety of shared facilities and services (Van de Kar, 2016), this 

is the second real estate category that is reviewed. By analysing literature and websites of serviced 

offices, Van de Kar (2016) created a comprehensive list of shared facilities and services in serviced 

offices in the Netherlands. This study did not elaborate on R&D-related facilities, but presents an 

exhaustive list of business supporting and community related facilities and services. 
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 In order to create a diversified list of shared facilities and services the study of Chan and Lau (2005) 

and Van de Kar (2016) were included in the review.  

By analysing the lists of Draisma & Buck (2015), Ng (2017), Westhead and Batstone (1997), Chan & Lau 

(2005) and Van de Kar (2016), a list of shared facilities and services has been composed (table 3). 

Draisma & Buck (2015) mention numerous specialised life science facilities and services. Since these 

are not generalisable to other science parks they are grouped under ‘Equipment’ and ‘Special facilities’.  

 

Serviced offices Incubators

Ng (2017)

Draisma & Buck 

(2015)

Westhead & 

Batstone (1997)

Van de Kar 

(2016)

Chang and Lau 

(2004)

Facilities

R&D-related 

Laboratories X X X X

Clean rooms X X

Piloting rooms X X X

Equipment (e.g. 3D printer) X

Special facilities (e.g. screening) X

Business supporting 

Conference rooms X X X

Auditorium X

Exhibition room or showroom areas X X

Library X X

Meeting rooms X X X

Co-working spaces X X

Community related

Restaurant/cafeteria X X X

Cinema X

Hotel X

Sport facilities X X

Child care X X

Residential housing X

Shops (food) X X

Shops (non-food) X

Medical X

Travel agency X

Services

Business supporting

ICT support X X X

Accountancy X X X

Administrative support X X X

Consultancy (business, financial, etc.) X X X X

Graphical design X

Marketing X X

Information access X

Training (workshops, lectures, etc.) X X X X

Common reception X X X

Maintanance X X X

Cleaning X X X

Safety and security X X

Waste management X

Venture capital access X X

Community related

Networking events X X X

Shared facilities and services

Literature

Science parks

Table 3 Named shared facilities and services per literature source 
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Shared facilities and services for which it is expected that they could be related are categorised (R&D-

related, business supporting and community related). The checked cells indicate whether a certain 

shared facility or service has been named by the particular study. In the next paragraph this list will be 

supplemented with insights from the websites of Dutch mature science parks. 

As expected, Draisma & Buck (2015) identified the most R&D related facilities. Especially laboratories 

is often named by the other studies as well. Equipment and special facilities are very specific facilities, 

which could explain that they were only named by Draisma & Buck (2015). Van de Kar (2016) 

investigated serviced offices, which explains that no R&D related facilities were identified by this study. 

All identified business supporting facilities are named by more than one study, except for the 

auditorium. This could be explained by that an auditorium could also be part of a bigger conference 

centre and is therefore not named explicitly by most studies. Community related facilities have been 

thoroughly described by Ng (2017). Other studies identified far less community related facilities, which 

could suggest that these facilities are less relevant to science parks. Noteworthy is the fact that 

restaurant/cafeteria is nevertheless named by three studies. This could imply that it is an important 

facility for science parks.  

Business supporting services are supported by most studies. Apparently, these services are often 

offered, or highly valued, by science park users and managers. A few services are supported by only 

one study, namely graphical design, information access and waste management. However, these 

services have similarities with other facilities and services. For example, waste management is similar 

to cleaning. Only one community related service has been identified, namely networking events. 

Although, this service is supported by three out of five studies, which suggests that it is an important 

service. Finally, it is noteworthy that all five studies did not identify any R&D related services. 

Apparently, offering R&D-related services is not common at science parks. This could be explained by 

the fact that in order to perform R&D, facilities instead of services are necessary and due to the 

financial cost of these facilities, sharing is inevitable.  

2.4.2  Shared facilities and services in practice 

The overview of shared facilities and services derived from literature is quite comprehensive. However, 

it is not exhaustive and other shared facilities and services are mentioned on websites of Dutch science 

parks. In order to derive a broad perspective from practice, the websites of the eight biggest Dutch 

science parks, as identified by Buck Consultants International (2014), have been reviewed (see 

Appendix A). These are Kennispark Twente, Wageningen UR Campus, Utrecht Science Park, 

Amsterdam Science Park, Leiden Bio Science Park, Science Park Technopolis, High Tech Campus 

Eindhoven and Brightlands Chemelot Campus. Table 4 shows the shared facilities and services that are 

mentioned in practice, but were not mentioned in literature. 
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A lot of the additional shared facilities and services named in practice are community related and have 

a secondary nature. For example, a hairdresser could stimulate the liveability of a science park, but is 

not essential to the science park concept. Furthermore, some business supporting services named in 

practice are very specific. For instance, a science and business database is probably a unique service 

of a science park and is therefore named explicitly, but is not generalisable to all science parks. On the 

other hand, also some important insights were derived from practice. For example, common licencing 

is crucial to the Brightlands Chemelot Campus, but was not mentioned in literature.  

By comparing the list from literature with the insights derived from practice, there are two noteworthy 

things. First, a lot of shared facilities and services are only mentioned once or twice in practice. This 

could be explained by that some science parks offer extra shared facilities and services or have 

incomplete websites. From the additional shared facilities and services derived from practice, only 

human resources and social events are mentioned three and seven times, respectively. Especially the 

amount of times social events is named is striking. This could imply that generally the science park 

management highly values social events. Second, almost all shared facilities and services derived from 

literature are named on at least one of the eight websites, except for cinema and travel agency (see 

Appendix A). This could be due to that these are secondary facilities and not crucial to (potential) 

science park tenants.  

N=8

Facilities

R&D-related

Common licencing 1

Business supporting

(Free) parking 2

Community related

Wellness Center 1

Bicycle repair shop 2

Car mobility services 1

Hairdresser 1

Expat Centre 2

Services

Business supporting

Human Resources 3

Platform to find innovation partners 2

Science and business database 1

Facility management information system 1

Logistic services 1

Service desk 1

Community related

Online marketplace 1

Car sharing 1

Social events (sports, concerts) 7

Additional shared facilities and services named in practice

Times mentioned 

on websites

Table 4 Additional shared facilities and services named in practice 
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2.4.3  Overview of shared facilities and services 

The list derived from literature (table 3) is complemented with the shared facilities and services found 

on the websites of eight Dutch science parks (table 4). This results in an exhaustive overview of shared 

facilities and services. Since combining these two lists resulted in a very extended list, a few 

adjustments have been made in order to create a clearer overview. First, because the difference 

between facilities and services is indistinct, the overview got unclear. Therefore the distinction 

between facilities and services has been removed. Second, the shared facilities and services that are 

closely related have been grouped (see table 5). Finally, it is noteworthy that in practice different terms 

are used to describe familiar facilities and services. Therefore examples are added to thoroughly 

describe the shared facilities and services and so that a wide variety of academics and practitioners 

understand what is meant with the used terms. Table 5 shows the final list of shared facilities and 

services as derived from literature and practice.    

  

Table 2.3: Overview of shared facilities and services  

R&D related Examples

Laboratories clean room, piloting room, FabLab, NanoLab, BioLab, etc.

Equipment 3D printer, microscopes, centrifuges, etc.

Specials  screening, wind tunnel, nuclear reactor, common licencing, etc.

Business supporting

Conference centre meeting rooms, co-working spaces, exhibition/show rooms, conference 

rooms, auditorium, etc.

Business support ICT support, accountancy, administrative, consultancy, marketing, 

graphical design, HR, logistic services, etc.

Training programs incubator programs, workshops, lectures, etc.

Park management maintenance, cleaning, safety & security, waste management, (free) 

parking, common reception, service desk, etc.

Information access library, platform to find innovation partners, facility management 

information system, science-, business databases, etc.

Venture capital access

Community related

Networking events symposia, business courses, etc.

Social events concerts, marathon, food, etc.

Restaurant/cafeteria

Hotel & residential housing

Leisure facilities and services cinema, sport facilities, wellness center, shops, etc.

Additionals expat centre, bicycle repair shop, child care, car mobility services, car 

sharing, online marketplace, medical, haidresser, travel agency, etc.

Overview of shared facilities and services

Table 5 Overview of shared facilities and services 
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2.5. Conclusion 

By examining the science park phenomenon in this chapter, a conclusion can be drawn about the first 

sub research question:  

What is a mature science park and what shared facilities and services can be distinguished on 

site? 

Due to the heterogenic nature of the science park concept, there are a lot definitions and terminologies 

known (e.g. research park, technology park, etc.). Within literature the term science park is the most 

common term, therefore this research also adopted the term ‘science park’. The first science park 

arose in the US in the 1950s and they further spread to Europe in the 1960s and 1970s (Dahlstrand & 

Smith, 2009). Whereas it started as a mean to commercialise scientific research of universities, it is 

nowadays often used to stimulate regional economic growth (Hansson, 2007). Within the Netherlands 

science parks are still a relatively young (real estate) market. The Dutch government has conducted 

the first research on science parks in 2009, which emphasises that the market is still in its infancy.  

There are different types of science parks, which are related to the initiator, or owner, of the science 

park. Three types have been identified, namely public-, private- or mixed ownership. Science park 

initiators could be universities, academic hospitals, local governments or firms. These initiators could 

have different goals with setting up a science park and consequently, the science park model can be 

totally different regarding the initiator. Influence of a public party seems to be of univocal importance 

to the success and continuity of science parks, mainly because of market- and system failures. Science 

parks are designed to encourage the formation and growth of knowledge-based firms and institutions 

and stimulate knowledge transfer between, and (technological) innovations of these firms and 

institutions. Literature study has resulted in four key elements of science parks, which are considered 

as the criteria to be a mature science park. The key elements are: 

1) Physical location, consisting out of multiple buildings, with high-end accommodation 

possibilities and research facilities. 

2) Focus on R&D and/or knowledge based activities. 

3) Presence of a manifest knowledge carrier. 

4) Presence of a professional management team that stimulates open innovation.  

Research into the perceived benefits of shared facilities and services is very limited, while it is one of 

the unique elements of science parks. This can be attributed to two main reasons. First, shared facilities 

and services enhance co-presence of firm and therewith stimulate knowledge-sharing between firms. 

Second, the fact that start-ups can lower their cost by sharing expensive (research) facilities and 

services is critical. Combined with an adequate tenant selection this contributes to a balanced 

composition of resident organisations, which is one of the objectives of science parks. By conducting 

literature study and analysing the websites of eight mature science parks in the Netherlands a 

comprehensive list of 15 shared facilities and services has been created.   
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3 SCIENCE PARK RESIDENT 

ORGANISATIONS  

This chapter gives insight into the resident organisations of science parks. Therewith the second 

research question is answered, namely: What resident organisation characteristics can be identified 

and what are their perceived benefits of science parks? To answer this question first the composition 

of science park resident organisations is assessed in paragraph 3.1. Second, the different resident 

organisation characteristics are addressed. In the final paragraph the perceived benefits of science 

park resident organisations are outlined.  

3.1. A balanced composition of resident organisations 

Before an overview is created of which characteristics science park resident organisations have, first 

the necessity of a balanced composition of resident organisations deserves special attention 

(Timmermans, 2017; Dinteren & Pfaff, 2011; Vila & Pages, 2008). A balanced composition of resident 

organisations is crucial to the science park concept for two reasons. First, a not fitting organisation is 

a disinvestment of the concept and consequently the added value of the science park (Dinteren & Pfaff, 

2011). Organisations that do not contribute to or support the open innovation culture of the science 

park, endanger the concept and therewith the continuity of the science park. Therefore, strict tenant 

selection is often mentioned as a critical success factor of science parks. Link and Link (2003) showed 

that tenant criteria are important to university science parks in terms of attracting companies in a 

relatively faster pace (Link & Link, 2003). On 97% of science parks worldwide innovation-related criteria 

are used as admission requisites. Technology follows up as second most important admission requisite 

(IASP, 2012). Second, a balanced composition of start-ups, SMEs and multinationals is important to the 

financial feasibility of the science park. The lack of financial credibility of start-ups is covered by the 

willingness to pay rental premiums by SMEs and multinationals, which can be attributed to the open 

innovation culture and prestige and image of the site (Timmermans, 2017; Monck, et al., 1988). This 

balanced composition of resident organisations provides a financially feasible science park 

development. Which resident organisation characteristics are identified, will be explained in the next 

paragraph.  

3.2. Characteristics of resident organisations 

Science park resident organisations are very diverse, which makes it difficult to generalise them. In 

order to address their perceived benefits of shared facilities and services, it is necessary to divide them 

into categories. Generally, science park resident organisations are dominated in number by SME’s and 

in many cases start-ups (European Commission, 2013). The International Association of Science Parks 

(2007) published that on 28.7% of science parks more than 10% of the resident organisations are 

multinational (over 250 employees). On average multinationals only represent 8% of science park 

occupiers. Four characteristics have been identified where science park resident organisations can 

differ on and which might influence their perceived benefits of shared facilities and services. Two 

studies that investigate the impact of science parks on the innovative output and growth of resident 

organisations are used as a guideline (Lamperti, Mavillia, & Castellini, 2015; Squicciarini, 2007).  
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Both studies comprehensively identify a set of resident organisation characteristics. However, some 

characteristics that are used by Lamperti et al. (2015), are not included in this research. First, Lamperti 

et al. (2015) addresses the distance between the firm’s headquarters and the science park in order to 

identify whether organisations only house their R&D department on site, or their whole enterprise. In 

this research, this is covered by addressing the size of the whole organisation and the department(s) 

located on site. It is expected that this characteristic is easier to report and therefore enhances the 

convenience for the respondents. Second, Lamperti et al. (2015) addresses revenues’ growth, 

however, they discovered that this characteristic does not differ between on- and off park firms, 

therefore this characteristic is left out of this research.  

Furthermore, Lamperti et al. (2015) and Squicciarini (2007) use several characteristics that describe 

R&D intensity, like number of patent applications or R&D growth. In this research this is covered by 

asking for the main activities of resident organisations and in which stage of the Innovation Funnel 

they operate. The Innovation Funnel visualises the ‘new product development process’ (Katz, 2011), 

and is easy to understand for respondents. Thereby, asking for figures like R&D growth and patent 

applications would require the respondent to retrieve these figures, which complicates the 

questionnaire and therefore enhances the chance that respondents do not finish it. The Innovation 

Funnel was developed to create an end-to-end view of the innovation process and enables assessment 

of the maturity of particular product or technology. In which stage of the Innovation Funnel a company 

operates, could influence their perceived benefits of shared facilities and services. For example, an 

organisation that develops a new product probably benefits from testing facilities on site, whereas an 

organisation that only has launched products does not. Finally, this resulted in the following 

characteristics that will be used for this research:  

- Size of the organisation 

- Age of the organisation 

o Since establishment 

o Since relocation to science park 

- In which sector the resident organisation operates 

- In which stage of the Innovation Funnel the resident organisation operates  

Next, the four identified characteristics are described in more detail. Besides science park literature, 

also literature on firm characteristics and innovation is reviewed.  

3.2.1.  Size 

The first characteristic is size. In a well-functioning science park an anchor organisation is present, but 

also an incubator offering space to start-ups. Diaz-Vial and Fernandez-Olmos (2015) expect that size 

has a positive relationship with a firm’s innovation performance, since larger firms have more 

resources and might benefit from economies of scale. This is in line with Scherer (1984) who found 

that firm size positively influences patenting activity (Scherer, 1984). Felsenstein (1994) and 

Squicciarini (2009) also use firm size as a descriptive variable in their studies into the functioning of 

science parks as ‘seedbeds’ of innovation. Consequently, it is expected that enterprise size also 

influences resident organisations’ perceived benefits of shared facilities and services. For example, the 

business case of a start-up could be completely dependent on the possibility of sharing a clean room, 

whereas a multinational has enough resources to build one for its own.  
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Size could be explained using several variables like number of employees, revenues or rented amount 

of square meters. This research follows the previous literature and defines firm size as the number of 

employees (Díaz-Vial & Fernández-Olmos, 2015; Lamperti, Mavillia, & Castellini, 2015; Squicciarini, 

2009). Using the number of employees as characteristic of resident organisations allows to categorise 

them into micro-, small-, medium-, and big-sized companies. Underneath the categorisation is shown 

(mkbservicedesk, 2017): 

- Micro-sized business: Less than ten employees.  

- Small-sized business: Less than 50 employees. 

- Medium-sized business: Less than 250 employees.  

- Big-sized business: Bigger than 250 employees. 

On 84% of European science parks less than 10% of the resident organisations fall in the category big-

sized business (IASP, 2007). Which indicates that science parks house a majority of medium-, small-, 

and micro-sized businesses. One remark is needed with regard to size. Companies could also only 

house one department (e.g. R&D department) on a science park and not the whole enterprise. 

Therefore, this characteristic has to be split up in two parts, namely the size of the business as a whole, 

and the size of the department(s) located on site.   

3.2.2.  Age 

The second aspect science park resident organisations differ on is age. As just emphasised, starting 

companies could demand different facilities and services than established companies. Besides the size 

of a company, age could describe the maturity of a company and is therefore an important 

characteristic. It seems that there is a substantial negative relationship between firm age and 

innovation (Balasubramanian & Lee, 2008). Expressed in economic value, each additional year reduces 

the impact of a 10% increase in R&D expenditure on the firm’s market value by over 3%. Loderer and 

Waelchli (2010) also claim that as firms grow older, their profitability and R&D activities decline. On 

the other hand, Diaz-Vial and Fernández-Olmos (2015) state that there is no clear evidence of the 

effect of firm age on a firm’s innovation performance. Nevertheless, they emphasise that there may 

be a complex relationship between firm age and firm’s performance (Díaz-Vial & Fernández-Olmos, 

2015). Squicciarini (2009) found a positive relationship between science parks’ tenancy and the 

likelihood to patent. Each additional year spent on site, a firm seems to be 13% to 20% more likely to 

patent. These studies emphasise that time spent on site and firm age influence firms innovation 

output. Firm age and time spent on site might also impact resident organisations’ perceived benefits 

of shared facilities and services. For example, it is expected that as a firm spends more time on site, its 

‘product knowledge’ of the science park increases and therewith its awareness of shared facilities and 

services. With an increase of awareness, the firm probably also benefits from more shared facilities 

and services. Therefore, firm age and time spent on site are taken into account in this research. 

3.2.3.  Sector 

The third characteristic science park resident organisations differ on is the sector they operate in. Often 

science parks have a specific focus sector and due to selection criteria, resident organisations generally 

focus on the same sector as the science park does (Boekholt, Nagle, & Zuijdam, 2009). On 88.1% of all 

science parks worldwide the sector IT / Telecommunications is represented, therewith it is the most 

common technology sector on science parks (IASP, 2012).  
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The sectors Computer / Informatics and Biotechnology / Life Sciences follow up as second and third 

most common sectors respectively. Thereby, 56% of science park resident organisations sell their own 

technology products or services, which emphasises the knowledge intensity on science parks (IASP, 

2007). Based on these statistics, it seems that the majority of science park resident organisations 

indeed have a high technology character. However, besides high technology companies, universities, 

incubators and knowledge institutions, there are also other actors present on science parks. Mostly 

these are companies that service the high tech industry, like patent offices, venture capitalists, 

employment agencies, etc. (Boekholt, Nagle, & Zuijdam, 2009). It is expected that these companies 

have different perceived benefits from shared facilities and services than the high technology 

companies. For example, (start-up) biotechnology companies probably benefit from shared 

laboratories, whereas an employment agency usually does not perform R&D and therefore does not 

benefit from shared laboratories. Thereby, Cohen et al. (1987) found that sector-specific effects 

explain nearly half of the variance in firms R&D intensity, which is the business unit R&D spending as 

percentage of business unit sales (Cohen, Levin, & Mowery, 1987). It is very likely that the R&D 

intensity of companies influences their perceived benefit of R&D-related facilities. This emphasises the 

probable relation between sector and perceived benefits of shared facilities and services.  

In order to identify the different sectors present on science parks, first the main activities need to be 

captured. The data from the 2012 survey of the International Association of Science Parks has been 

used as a guideline. They identified the activities carried out most often within science parks 

worldwide. Lamperti et al. (2015) also identified the most common industries on science parks and is 

used to supplement the list of IASP (2012). Scientific research activities, technology industries and 

construction have been added to the list of IASP (2012). This resulted in the following list of main 

activities on science parks:  

- Research and Development 

o Technology industries (including incubation) 

o Scientific research activities (including institutional R&D) 

- Manufacturing  

- Education and training 

- Engineering services 

- Value-added services 

- Trade, sales, marketing and construction  

- Corporate office centre 

- Other 

This list captures the main activities and industries on science parks. However, sub-categories can be 

added which describe the specific (technology) sectors present on site. Several studies identified which 

sectors are most common on science parks. Squicciarini (2009) used four categories, namely Software 

and ICT, Biotechnology, medical devices and pharmaceuticals, Electrics and electronics and 

Consultancy companies. Diez-Vial and Montoro-Sánchez (2015) also identified four sectorial activities, 

namely Information technology and communication, Environment and renewable energy, Life Sciences 

and Chemical and Nanotechnology, new materials and engineering. IASP (2012) even identified 29 

sectors. The five most common sectors are IT / Telecommunications, Computer / Informatics, 

Biotechnology / Life Sciences, Internet Technologies and Services and Software (IASP, 2012).  
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Because the list of IASP (2012) is the most extensive one, it is used to identify the most common sectors 

on science parks. All sectors named by Squicciarini (2009) and Diez-Vial and Montoro-Sánchez (2015) 

have also been identified by IASP (2012), which emphasises that it is exhaustive and complete. Four 

sectors which overlap with the just identified activities have been left out (research, value-added 

services, education and trade services). This results in the following overview of most common sectors 

on science parks: 

3.2.4.  Innovation Funnel 

The final characteristic science park resident organisations differ on is in which stage of the Innovation 

Funnel they operate. The Innovation Funnel was developed to create an end-to-end view of the 

innovation process, which helps managers to improve the process of transforming ideas into 

commercial outputs (Hansen & Birkinshaw, 2007). The first attempt to create a diagram of the product 

development process was by Urban and House (1980). Nowadays there are several variations known 

and it has gained widespread acceptance across the industry and governments. Generally the 

Innovation Funnel consists of four stages, namely ideation (discover technological means to a certain 

need), design (problem-solving and build business case), development (test and evaluate) and launch 

(market introduction) (Katz, 2011; Hansen & Birkinshaw, 2007). In perspective of the research it is 

useful to assess this, since the stage of the Innovation Funnel where a company operates in could tell 

something about which shared facilities and services are demanded. For example, if a company is 

testing a certain product it demands other facilities (e.g. Piloting rooms) than when the product is 

already launched and is proven in an operational environment. Thereby, the Innovation Funnel could 

also relate to whether companies benefit from or contribute to an open innovation culture. Open 

innovation means relying on both internal and external R&D capabilities through collaboration 

between companies (Chesbrough, 2003). When a company only exploits already launched products 

and does not perform any R&D, they probably do not contribute to an open innovation culture.  

Katz (2011) published a comprehensive overview of different models that are developed over time. 

The model of MIT Centre for Innovation in Product Development (2005) has elements of all the 

preceding models and is therefore used for this research. Katz (2011) himself also proposes a model, 

which is more extensive than the preceding models. But in perspective of this research, Katz’ (2011) 

model is too extensive and is therefore inappropriate. For this study the Innovation Funnel model has 

a limitation. Companies have to estimate in which stage their company operates. However, they might 

develop a scale of products instead of a single one.  

-          IT / Telecommunications -          New Materials

-          Computer / Informatics -          Industrial / Manufacturing Systems

-          Biotechnology / Life Sciences -          Food Technology

-          Internet Technologies & Services -          Consumer Electronics

-          Software -          Aeronautics / Aerospace

-          Energy Technology -          Optics

-          Environmental Technology -          Tourism Services

-          Nanotechnology -          Off-shore Technology

-          Industrial Electronics -          Sports Technology

-          Chemistry -          Forest Technology

-          Agro-food / Agriculture -          Other

-          Pharmaceuticals
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In this case, the company is allowed to specify multiple options. This way, the activities and innovation 

level of the company are thoroughly approached. Nevertheless, the Innovation Funnel is nowadays a 

widely accepted scale and a convenient manner to approach the maturity level of the technologies 

companies develop. Figure 4 shows the Innovation Funnel as presented by MIT Centre for Innovation 

in Product Development (2005).  

3.2.5.  Overview 

Concluding, there are four aspects science park resident organisations differ on, namely size, age, 

sector and stage of the Innovation Funnel. It is expected that the characteristics age and size correlate, 

since normally companies grow as they get older. An overview of all characteristics is visualised in 

figure 5. Based on these characteristics science park resident organisations can be categorised. Which 

categories will be distinguished in this research, will follow out of the data analyses (Chapter 6).  

  

Figure 4 Innovation Funnel. Source: MIT Centre for Innovation in Product Development (2005) 

Figure 5 Science park resident organisations characteristics 
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3.3. Perceived benefits of science park resident organisations 

It is expected that the different actors on site have different perceived benefits from shared facilities 

and services. However, this has not yet been researched. More research can be found on resident 

organisations’ perceived benefits of science parks in general. Some studies focus specifically on small-

sized companies (McAdam & McAdam, 2008; Dettwiler, Lindelöf , & Löfsten, 2006). These studies 

mainly describe the benefits new technology based firms have from incubator facilities. McAdam and 

McAdam (2008) state that incubator facilities give small-firms access to new knowledge, expertise, 

networks and cost effective access to leading edge research. In line with this, Boekholt et al. (2009) 

state that science parks have a positive influence on the exchange of knowledge, people and money 

(investments and subsidies) and therewith increase the innovation capacity of the science park 

resident organisations. Other studies emphasise the positive impact of science parks on the innovation 

output of on-site firms (Lamperti, Mavillia, & Castellini, 2015; Minguillo & Thelwall, 2015; Díez-Vial & 

Montore-Sánchez, 2015). Besides, there are also numerous studies claiming that science parks have a 

positive effect on growth and business outputs of on-park firms (Lamperti, Mavillia, & Castellini, 2015; 

Van Geenhuizen & Reyes-Gonzalez, 2007; Löfsten & Lindelöf, 2001). 

It seems evident that firms have advantages from accommodating on science parks. In order to derive 

the most common resident organisations’ perceived benefits of science parks, four studies have been 

analysed (Boekholt, Nagle, & Zuijdam, 2009; Ferguson & Olofsson, 2004; Zhang, 2002; Westhead & 

Batstone, 1997). These four studies focus on science parks and are useful to identify the most common 

perceived benefits of science park resident organisations. Thereby, a study on clusters, which 

identified firms’ competitive advantage created by clusters, has been used to broaden the scope 

(Porter, 2000). Appendix B shows the inventory of all resident organisations’ perceived benefits. 

Corresponding benefits have been placed next to each other. However, the list of perceived benefits 

derived from these five sources is very extensive and some benefits are either not related to – or are 

identical to - shared facilities and services (see Appendix B). By analysing the inventory, seven benefits 

have been identified that are appropriate to this research. All these seven benefits are supported by 

at least two studies (see table 6).  

Cluster literature

Boekholt et al. 

(2009)

Ferguson and 

Olofsson (2004) Zhang (2002)

Westhead and 

Batstone (1997) Porter (2000)

Added value and 

impact of science 

parks

High location 

benefits

Factors attractive 

to knowledge-

based firms

Most important 

location factors 

for technology-

based firms

Clusters and 

competitive 

advantage

1
Knowledge sharing and on site collaborations (firms, 

universities and institutes)
X X X X

2 Proximity of markets and customers X X X X

3
Proximity of University or (higher) educational institute 

(e.g. talent, co-operation, prestige and support)
X X X X X

4
Proximity of firms in similar industrial sectors (e.g. joint 

procurement, attracting skilled labour, cluster benefits)
X X X

5 Liveability of the site (greenery, atmosphere, etc.) X X

6 Image and prestige of the site X X X X X

7 Cost of accommodation and services X X

#

Literature

Science Park literature

Perceived benefits of science park resident organisations

Table 6 Overview of resident organisations' perceived benefits 
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Underneath the seven identified perceived benefits are explained in more detail:  

1. Knowledge sharing and on site collaborations. 

Knowledge sharing and an open innovation culture are often seen as major benefits of science parks 

(Buck Consultants International, 2014; Huang, 2013). Table 6 emphasises this since most studies 

indicate knowledge sharing and/or on site collaborations as benefit of science parks. Generally these 

concepts refer to Chesbrough (2003), who describes that open innovation means relying on both 

internal and external R&D capabilities through collaboration between companies. Porter (2002) adds 

that being clustered with companies in the same industrial sector, leads to complementarities due to 

a better alignment of activities among cluster participants. However, sharing implicit knowledge is not 

equally important in all stages of technology development (Phlippen, 2008). Therefore, there may be 

differences between organisations with different ages or who operate in different stages of the 

Innovation Funnel.  

2. Proximity of markets and customers. 

This benefit is found in four out of five studies, however, it is not a major benefit. In the study of 

Ferguson and Olofsson (2004) it is the location aspect with the lowest benefit (out of five aspects). 

Despite the fact that it is not the most important benefit, it is still noteworthy. For example, companies 

that are located in a cluster, close to markets and customers, benefit from the concentration of firms 

with buyer knowledge and relationships (Porter, 2000; Boekholt, Nagle, & Zuijdam, 2009). Thereby, 

clustered firms often ascertain buyer needs faster than isolated firms.  

3. Proximity of a university or (higher) educational institute. 

There are several benefits related to being located in the proximity of a University or (higher) research 

institute. First, the scope of attracting talent is often mentioned as critical benefit (Boekholt, Nagle, & 

Zuijdam, 2009; Westhead & Batstone, 1997). Second, co-operation with, and support of, universities 

or (higher) educational institutes is frequently named as critical success factor. Especially because of 

their expertise and R&D facilities, equipment and services (Zhang, 2002). Ferguson and Olofsson (2004) 

found that firms that benefit from cooperation with universities also achieve faster growth. Finally, the 

prestige of being linked to a university or (higher) research institute is perceived as important by firms 

(Westhead & Batstone, 1997). Furthermore, several studies showed that being located on a science 

park enhances the linkages with universities or (higher) research institutes (Fukugawa, 2005; Löfsten 

& Lindelöf, 2001). Which emphasises that these benefits indeed occur when firms locate on a science 

park.  

4. Proximity of firms in similar industrial sectors. 

Porter (2000) names several benefits from clustering with firms in similar industrial sectors. First, it 

provides access to specialised inputs and employees. Access to inputs as components, machinery, 

business services, and personnel could be superior or at lower cost within a cluster. Second, clusters 

facilitate some complementarities, like complementary products for the buyer or complementarities 

due to a better alignment of activities among cluster participants. Linkages with suppliers, channels, 

and downstream industries are recognised and captured more easily within clusters than among 

dispersed participants (Porter, 2000).  
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Westhead and Batstone (1997) emphasise this and indicate that the ‘availability of skilled labour in the 

area’ and ‘proximity to firms in similar industrial sectors / using same technology’ are important 

location factors. Boekholt et al (2009) adds that there are also  some practical benefits to locating on 

a science park like joint procurement, economies of scale and joint permits. Also, being located on a 

science park gives access to local and international networks (Boekholt, Nagle, & Zuijdam, 2009). 

5. Liveability of the site. 

Nowadays people want to work in a pleasant environment and businesses consider this when they 

relocate their offices (Boekholt, Nagle, & Zuijdam, 2009). Elements as greenery, atmosphere, 

additional facilities and residential housing are drivers of a liveable and comfortable environment. Also 

Budie (2016) identified ‘environmental comfort’ as an important employee need, which consists of the 

need for climate comfort, visual comfort and (stimulation by) greenery (Budie, 2016). InfoDev (2008) 

emphasises that in order to attract talent it is necessary to facilitate additional services and liveability 

on site (InfoDev / PWC, 2008). Is seems that science parks actively focus on developing this aspect. 

21% of science parks have more than half of their total surface assigned to greenery (trees, vegetation, 

gardens, etc.) (IASP, 2007). Thereby, the study of Westhead and Batstone (1997) showed that a 

significant amount of on-park firms were more likely to emphasise the ‘friendly atmosphere among 

organisations on site’ compared to off-park firms.  

6. Image and prestige of the site. 

This benefit is named by all five studies. In the study of Westhead and Batstone (1997) it is the most 

important location factor (out of twenty). Also Ferguson and Olofsson (2004) found that firms located 

on science park have significant higher image benefits than off-park firms. They argue that image 

benefits could indeed support firms’ development. In providing firms with a high-image place of 

business, science parks may contribute to firms’ legitimacy, helping them to attract new customers 

and establish new networks. Zhang (2002) and Boekholt et al (2009) also entitled image and prestige 

benefits as important location factors.  

7. Cost of accommodation and services. 

The final perceived benefit, cost of accommodation and services, is named by two studies. Zhang 

(2002) found that park managers as well as knowledge-based firms find a competitive rate important. 

A competitive rate refers to both rent and services. Westhead and Batstone (1997) entitled ‘cost of 

premises’ as important location factor. However, they found that off-park firms find this more 

important than on-park firms. In line with this, Monck et al (1988) state that science park tenants are 

willing to pay rental premiums due to the image they create. On the other hand, McAdam and McAdam 

(2007) argue that sharing facilities and services is usually much less costly than individual premises and 

services. Probably, the willingness to pay rental premiums for science park accommodation differs with 

the type of business. Where a start-up is looking for cheap accommodation and services, a 

multinational may be willing to pay rental premiums due to the image of the science park.  
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3.4. Conclusion 

By examining science park resident organisations and their perceived benefits in this chapter, a 

conclusion can be drawn about the second sub research question:  

What characteristics of resident organisations can be identified and what are their perceived 

benefits of science parks? 

A balanced composition of resident organisations deserves special attention due to its importance to 

the science park concept. This can be attributed to two reasons. First, a not suitable organisation is a 

divestment of the concept and consequently the added value of the science park. And second, a 

balanced composition of start-ups, SMEs and multinationals is important to the financial feasibility of 

the science park. Science park resident organisations are very diverse, which makes it impossible to 

generalise them. In order to categorise science park resident organisations, underlying characteristics 

are identified. Four aspects have been identified where science park resident organisations can differ 

on. It is expected that these four aspects influence organisations’ perceived benefits of shared facilities 

and services. The four aspects are size, age, sector and stage of the Innovation Funnel.  

First, the size of a resident organisation is identified based on the number of employees, which allows 

to categorise them into micro-, small-, medium- and big-sized companies. A distinction is made 

between the size of the firm as a whole and the department the firm has on site. Second, the age of 

resident organisations is split up into the age of the total organisation and the time spent on site. Both 

characteristics show opposite effects, making it interesting to take notice of both characteristics. Third, 

the sector a resident organisation operates in is also split into two characteristics, namely the main 

activity a resident organisation performs and the specific (technology) sector a resident organisation 

operates in. Six main activities and 22 specific (technology) sectors are determined. This categorisation 

allows to comprehensively describe the core business of the resident organisation. Finally, the stage 

of the Innovation Funnel is assessed. This tool was developed to enable assessment of the maturity of 

particular technology and could be used to estimate the activity a company performs. The Innovation 

Funnel is nowadays a widely accepted model and a convenient manner to approach the maturity level 

of the technologies companies develop. These four aspects, and their underlying characteristics (figure 

5), will enable to categorise resident organisations in Chapter 6 Data analyses.  

Seven perceived benefits of resident organisations have been identified that are appropriate to this 

research, these are: Knowledge sharing and on site collaborations, proximity of markets and 

customers, proximity of a university or (higher) educational institute, liveability of the site, image and 

prestige of the site, proximity of firms in similar industrial sectors and cost of accommodation and 

services. The list of perceived benefits and the resident organisation characteristics is used as input for 

the dependent and independent variable respectively in the conceptual model (figure 6).  
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Figure 6 Conceptual model 
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4 RESEARCH APPROACH 

In the previous chapters information was provided about science parks in general, their shared 

facilities and services, resident organisation characteristics and their perceived benefits of science 

parks. Herewith, the first two sub research questions have been answered. In order to answer the final 

two sub questions and the main research question, further research is needed. Therefore, data is 

collected and analysed. This chapter elaborates on the collection of the data and the method that is 

used for analysing the data. First, paragraph 4.1. describes the data collection, including the 

operationalisation of the dependent- and independent variables, sample selection, questionnaire 

distribution, reliability and validity. Thereafter, the data analysis is described and finally, a conclusion 

is drawn in respectively paragraph 4.2. and 4.3.  

4.1. Data collection 

The data that needs to be collected is divided into dependent and independent variables. This research 

describes how resident organisation characteristics influence their perceived benefits of shared 

facilities and services. Therefore, the dependent variable is ‘perceived benefits of shared facilities and 

services’ and the independent variable is ‘resident organisation characteristics’. Both the dependent 

and independent variables consist of sub variables (see figure 6 Conceptual model). The aim of this 

research is to determine the relations between these dependent and independent variables.  

Several research methods are considered. Baarda & De Goede (2006) make a distinction between a 

quantitative and qualitative approach. Qualitative research is suitable for analysing a complex 

problem, mostly these problems are not studied much and only little to no examples can be found in 

practice. However, qualitative research is not generalisable for a broader population, because only a 

few case studies or interviews are performed. Since this study tries to generalise the results for the 

whole population of science park resident organisations in the Netherlands, qualitative research is not 

appropriate. Quantitative research is focussed on quantifying data and tries to extrapolate results to a 

broader population, therefore quantitative research is more appropriate in this case. Because there is 

no data available, the data for this study has to be collected. When causal relations of a wide spread 

of variables need to be investigated, a survey is a suitable method. Within quantitative research Baarda 

& De Goede (2006) make a distinction between questionnaires and observations. When data on 

behaviour is collected, observations are the most appropriate method. In order to collect quantitative 

data on attitudes, opinions, feelings and thoughts a questionnaire is a good tool. This research collects 

data about opinions, since respondents are questioned about their perceived benefits. A questionnaire 

is therefore the appropriate tool. Then, a consideration has to be made whether the data will be 

collected written or oral. Oral interviews allow to ask complicated and open questions, but also take 

more time than written questionnaires.  Due to the time restraint of this thesis and the goal to reach 

a big as possible sample group, a written questionnaire is chosen. All in all, for this research a survey 

in the form of a questionnaire is used to collect data about the dependent- and independent variables.  
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In order to collect the data, the variables need to be operationalised into different measuring levels. 

The following paragraphs discuss the operationalisation of the variables in the conceptual model. The 

outcomes of the operationalisation are used as basis for the questionnaire, which will be concise and 

simple. This has two reasons. First, a high response rate leads to more trustworthy data and therefore 

the survey needs to be attractive to fill in. Second, the target group of the survey, decision makers of 

resident organisations, is relatively small, hard to reach and only has little time. A concise and simple 

questionnaire reduces the time and effort to participate.  

Last it is important to note that it is expected that most, but not all, respondents are Dutch native 

speakers, therefore the questionnaire will be offered in both Dutch and English.  

4.1.1.  Operationalisation of the independent variable 

The independent variables consist of the resident organisation characteristics. As has been outlined in 

Chapter 2.1., the resident organisations characteristics consists of four parts, namely, sector, size, age 

and stage of the Innovation Funnel.  

Besides these four characteristics, also some personal characteristics are added to the questionnaire 

in order to test whether it was filled in by a reliable respondent. It is expected that only decision makers 

(e.g. CEO, Facility Manager, etc.) can objectively establish answers on all questions in the 

questionnaire. Therefore, decision makers are the target group of the questionnaire. However, since 

the questionnaire will be spread by science park managers (see paragraph 4.1.4 Questionnaire 

distribution), it is impossible to guarantee that all respondents belong to the target group. Therefore, 

these personal questions are added to check the reliability of respondents. Below the personal 

characteristics and resident organisational characteristics are operationalised into measurable 

variables.  

Personal characteristics 

Five personal characteristics are added in order to identify who filled in the questionnaire on behalf of 

the resident organisation. All five characteristics are measured on a nominal level. The first 

characteristic describes the science park that the respondent works at, which will be measured with a 

multiple-choice question of the 13 science parks that potentially participate in this research. The 

second characteristic is the name of the company the respondent works for, which is an open question. 

The third characteristic is the department where the respondent is working, which is examined as a 

multiple-choice question. The fourth characteristic is the job title of the respondent, which will be an 

open question. In order to categorise the respondents based on their current position, a fifth question 

is added where respondents have to indicate whether they work as support staff, regular worker, 

manager or board member (following Hartog, 2015). This question has a multiple-choice answering 

possibility.  

These five characteristics allow to categorise-, and check the reliability of respondents. Table 7 

summarises the five just mentioned personal characteristics. 
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Organisational characteristics 

Underneath the four organisational characteristics are discussed, namely sector, size, age and stage 

of the Innovation Funnel.  

Sectorial characteristics  

Two variables have been identified that relate to the sector organisations operate in, namely their 

primary activity and the specific (technology) sector. It is expected that decision makers of resident 

organisations can objectively establish an answer on how these characteristics apply to their 

organisation.  

The first characteristic, activity, is measured with a multiple-choice question on a nominal level. The 

nine answering options are derived from the literature study in Chapter 2.2. The second characteristics, 

specific (technology) sector, is also a multiple-choice question on a nominal level and has 23 answering 

options. Both questions allow more than one answer possibility. 

 

 

 

Table 8 Operationalisation of sectorial characteristics 

Independent variable Level of measurement Type of item

Activity Multiple-choice (9): Technology industries (R&D) - scientific research 

activities (R&D) - manufacturing - education and training - engineering 

services (support services industries) - value-added services (support 

services industries) - trade, sales, marketing and construction - 

corporate office centre - other, namely...  

Specific (technology) sector Multiple-choice (23): IT / Telecommunications - Computer / Informatics - 

Biotechnology / Life Sciences - Internet Technologies & Services - 

Software - Energy Technology - Environmental Technology - 

Nanotechnology - Industrial Electronics - Chemistry - Agro-food / 

Agriculture - Pharmaceuticals - New materials - Industrial / 

Manufacturing Systems - Food Technology - Consumer Electronics - 

Aeronautics / Aerospace - Optics - Tourism Services - Off-shore 

Technology - Sports Technology - Forest Technology - Other

Nominal

Independent variable Level of measurement Type of item

Science park Multiple-choice (13): Amsterdam Science Park - Automotive Campus 

Helmond - Brightlands Chemelot Campus - Brightlands Maastricht 

Health Campus - High Tech Campus Eindhoven - Kennispark Twente - 

Leiden Bio Science Park - Pivot Park Oss - TU Delft Science Park - TU/e 

Campus - Utrecht Science Park - Wageningen Campus - Water Campus 

Leeuwarden

Company name Open question

Department respondent is 

working in

Multiple-choice (8): General management - research and development - 

human resources - finance - marketing - supply chain - IT - other, 

namely

Job title of respondent Open question

Current position Multiple-choice (5) support staff - regular worker - manager - board 

director - other, namely 

Nominal

Table 7 Operationalisation personal characteristics 
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Size characteristics  

There are two size characteristics that will be taken into account in this research, namely the size of 

the total company and the size of the department on site. For some respondents both characteristics 

will be the same. However, there might also be multinational enterprises who only house one, or a 

few departments on a science park. The measurement level of these two characteristics is evident. 

Both are measured on a nominal level with a multiple-choice question based on the amount of 

employees. 

 

Age characteristics 

There are two age characteristics that will be taken into account in this research, namely the year of 

establishment and the year that the company relocated to the science park. For the first characteristic 

it is important to notice that in case the company or organisation has been through mergers and 

acquisitions the respondent has to fill in the age of the organisation which name is currently used. Both 

characteristics are measured on a ratio level with an open question in years. 

 

Stage of the Innovation Funnel characteristic 

This is the last characteristic of the independent variable resident organisation characteristics. It will 

be measured with a multiple-choice question on a nominal level. This question has more than one 

answer possibility.  

4.1.2.  Operationalisation of the dependent variable 

In this study there is only one dependent variable, namely the perceived benefits of shared facilities 

and services. As has been outlined in Chapter 3, this variable consists of seven perceived benefits and 

the option ‘not applicable’, which means that the respondent does not see any perceived benefits from 

the particular shared facility or service. 

Independent variable Level of measurement Type of item

Stage of the Innovation 

Funnel

Nominal Multiple-choice (5): Concepts - design & engineer - testing - launch - 

not applicable

Table 11 Operationalisation of Stage of the Innovation Funnel characteristic 

Table 9 Operationalisation of size characteristics 

Independent variable Level of measurement Type of item

Amount of employees of 

total company

Multiple-choice (4): Micro-sized (<10 employees) - small-sized (<50 

employees) - medium-sized (<250 employees) - big-sized (>250 

employees) 

Amount of employees 

working on science park

Multiple-choice (4): Micro-sized (<10 employees) - small-sized (<50 

employees) - medium-sized (<250 employees) - big-sized (>250 

employees) 

Ordinal

Table 10 Operationalisation of age characteristics 

Independent variable Level of measurement Type of item

Year of establishment Open question (years)

Year of relocation to science 

park

Open question (years)Ratio
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To ensure that respondents prioritise the perceived benefits, they are asked to relate up to two 

perceived benefits to all fifteen shared facilities and services. Asking for a top two out of seven 

perceived benefits also lowers the pressure on the respondents, because they do not have to consider 

seven perceived benefits every time. The seven perceived benefits are dummy variables (1=yes, 0=no). 

Although it is expected that some perceived benefits will not be related to some shared facilities and 

services (e.g. liveability of the site and laboratories), for all fifteen shared facilities and services the 

perceived benefits will be measured with the same choice set. This will support the clearness of the 

questionnaire and leaves more options for the data analysis in Chapter 6. This results in the following 

operationalisation of the dependent variable (see table 12).  

4.1.3.   Sample selection 

In order to perform this research, it is identified which area developments in the Netherlands are 

eligible to be a mature science park and offer shared facilities and services. The most recent overview 

of all science park (initiatives) is conducted by Buck Consultants International in 2014, which was used 

as a starting point. They identified 58 developments which are eligible to be a science park. One of the 

aspects Buck Consultants International (2014) assessed is the development phase. They indicated that 

18 developments are in the idea phase, meaning the initiative is in the exploration phase and has not 

yet been realised. And 17 developments were identified to be in the in the starting phase, meaning 

the physical environment is being built (circa the first two years of the science park development). 

Obviously, developments in the idea and starting phase are not mature science parks and therefore 

these developments have been subtracted from the sample. This leaves 23 developments which are 

eligible to be a mature science park. These were assessed whether they meet the requirements of a 

mature science park (as defined in paragraph 2.2.) and offer shared facilities and services (as described 

in paragraph 2.4.). The assessment of the availability of shared facilities and services was done by 

consulting the websites of the science parks. An overview of the analysis can be found in appendix C. 

After conducting the analysis, 17 science parks are left that meet the requirements of being a mature 

science park and offering shared facilities and services. In Figure 7 the 17 Dutch science parks, that are 

appropriate for this research, are mapped geographically.   

Table 12 Operationalisation of perceived benefits of shared facilities and services 

Dependent variable Level of measurement Type of item

Perceived benefits of Dichotomous Multiple-choice (8): 

shared facilities and B1. Knowledge sharing and on site collaborations

services B2. Proximity of markets and customers

B3. Proximity of University or (higher) educational institute

B4. Proximity of firms in similar industrial sectors

B5. Liveability of the site

B6. Image and prestige of the site

B7. Cost of accommodation and services

Not applicable
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4.1.4.  Questionnaire distribution 

The operationalisation that has been discussed in the previous paragraphs results in measurable 

variables on which the questionnaire is based. The questionnaire was distributed in Dutch and English, 

so that respondents could choose the language they preferred. The complete questionnaire is included 

in Appendix D. 

This research is sample based, which means that the goal is to generalise the whole population based 

on the survey answers of the sample group (Baarda & De Goede, 2006). The whole population has 

been identified in the previous paragraph and could be described as ‘all resident organisations of 

mature science parks in the Netherlands’. The survey group consists only of the survey respondents. 

With a higher number of respondents that complete the questionnaire, the representation of the 

results for the whole population increases.  

There are several strategies to reach the target group. For this research, science park managers are 

contacted. They are asked if the research subject interests them and if so, whether they are willing to 

cooperate in this research by distributing the survey among decision makers of resident organisations 

at their science park. This strategy is chosen because it is a top-down method, for which only a few 

good contacts are needed to reach a high number of resident organisations. Thereby, science park 

managers generally already have warm contacts with resident organisations, which enhances the 

chance they will complete the survey. The survey is published online, so that science park managers 

can easily distribute the questionnaire and respondents can choose to complete the questionnaire at 

any time and place they wants. Other strategies that have been considered are contacting resident 

organisations individually by e-mail and physically distributing the questionnaire on site.  

Figure 7 Overview of science parks in the Netherlands, appropriate for this research 
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However, for both strategies accounts that it would take more time to reach the target group and 

response rates would probably be lower due to the lack of warm contacts.  

All 17 science parks, as identified in the previous paragraph, have been contacted. Unfortunately, not 

all science park managers were willing to cooperate. In the end, nine science park managers distributed 

the questionnaire to decision makers of resident organisations.  

4.1.4.  Reliability  

The sections above described how the data is measured and collected. In order for the data to be 

valuable, the outcomes of the survey cannot rest on any coincidence (Baarda & De Goede, 2006). This 

means the data needs to be reliable, which relies on several aspects.  

The moment at which the survey is conducted can influence the outcome due to factors as stress level, 

place, mood, time of the year/day. Since the questionnaire was online, the moments are unknown and 

therefore the respondents might be influenced by these factors. The influence of these factors on the 

answers on questions regarding personal- and resident organisations characteristics will likely be 

limited, as these are mostly factual. However, the measurement of perceived benefits may be 

influenced by the moment (e.g. mood). Perceived benefits are different from actual benefits in the 

sense that perceived benefits are subjective and determined by the respondent rather than by 

objective parameters. It is important to consider this risk in the data analysis. 

4.1.5.  Validity 

Besides reliability, it is important that the data is valid as well. The data should be valid on an internal 

and external level. Internal validity means that the data that was supposed to be measured is indeed 

measured. External validity means that the collected data is representative for the population (Baarda 

& De Goede, 2006). 

First, the external validity depends on the representativeness of the survey sample for the whole 

population. A large sample size and a random selection of the respondents can improve the 

representativeness (Baarda & De Goede, 2006). Unfortunately a database with all resident 

organisations of science parks in the Netherlands does not exist and both aspects depend on 

collaboration of science park managers and resident organisations. By contacting all 17 science parks 

that are appropriate for this research an attempt has been made to obtain the largest possible sample 

and maximise the amount of participating science parks. The latter also enhances the heterogeneity 

of the sample group, since due to tenant selection criteria resident organisations characteristics can 

differ among science parks. The science park managers are asked to distribute the survey among all 

science park resident organisations, which enhances the random selection of respondents.  

For the internal validity it is important that both the independent and the dependent variables are 

correctly operationalised and that the variables are measured in the right way. For the independent 

variables (personal- and organisations characteristics) the answering possibilities are either open 

questions or multiple choice questions. For the variables for which it is not certain that the answering 

categories are fully comprehensive (department, position, primary activity and specific sector), an 

open answering option is added to give respondents the possibility to differ from the given categories.  
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These options improve the validity of the questionnaire and can provide valuable input for future 

studies which use the same variables. For measuring the dependent variable, perceived benefits, it is 

important that abstract notions are explained comprehensively so that all respondents interpret them 

in the same way (Baarda & De Goede, 2006). In order to make sure that all variables are interpreted 

correctly, the perceived benefits were explained clearly in the survey. Thereby, an open answering 

option was added to give the respondents the possibility to differ from the given options. However, 

the predetermined perceived benefits are derived from literature study (Chapter 3), where all possible 

perceived benefits have been explored. Therefore, respondents are expected not to need this option. 

Finally, to make sure that all questions are interpreted correctly, the survey has been tested on a few 

consultants with science park experience from Brink Management / Advies. They gave feedback on the 

clarity of the questions, the lay-out and the answering possibilities.  

4.2. Data analysis 

In this paragraph the methods that are used to analyse the data are discussed. The main aim of this 

study is to determine resident organisations’ perceived benefits of shared facilities and services and 

how this is influenced by their characteristics. The basis of these effects is shown in the final conceptual 

model (figure 6).  

4.2.1.  Cluster analysis 

In order to investigate whether resident organisation categories have different perceived benefits of 

shared facilities and services, the data has to be categorised. Resident organisations’ characteristics 

are used to make this categorisation, by conducting a cluster analysis. A cluster analysis allows the 

partitioning of data into meaningful subgroups, when the number of subgroups and other information 

about their composition is unknown (Fraley & Raftery, 1998).  In other words, respondents are grouped 

in such a way that respondents in the same group are more similar to each other than those in other 

the groups. Because the resident organisation characteristics, which are used as clustering variables, 

were measured on both continuous and categorical scales the TwoStep clustering technique from SPSS 

version 23 is the most appropriate method (IBM, 2017). This technique follows two phases; 

preclustering and clustering. First the distance measure determines preclusters. The log-likelihood 

criterion places a probability distribution on both the categorical and continuous variables, which 

merges the cases into clusters. In the second phase, the number of clusters can be specified or 

automatically determined by a clustering criterion. Either the Bayesian Information Criterion (BIC) or 

the Akaike Information Criterion (AIC) can be chosen. BIC has a small tendency for underestimating 

the number of clusters, while AIC is known for overestimating the appropriate number of clusters 

(Sarstedt & Mooi, 2014). Clustering with both the BIC and AIC could therefore result in additional 

insights in possible cluster solutions. Eventually, evaluation of the results is based on practicality and 

interpretability of the cluster solutions.  

The TwoStep cluster analysis also determines an overall goodness-of-fit measure which indicates the 

quality of the cluster solution. It is called the silhouette measure of cohesion and separation and is 

based on the average distances among clusters. This cohesion coefficient can vary between -1 and +1. 

A cluster solution with a cohesion coefficient of less than 0.20 implies a poor cluster solution quality, 

a coefficient between 0.2 and 0.5 a fair solution and values of more than 0.5 imply a good solution.  
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The analysis also provides a predictor value for each variable, which indicates its importance for the 

construction of the cluster solution (Sarstedt & Mooi, 2014). This value ranges from 0 (not important) 

to 1 (very important). The aim of this research is to choose a cluster solution with variables that have 

relatively high predictor values. Paragraph 6.1 discusses the exact requirements for the cluster 

solution. 

4.2.2.  Chi-square test for significance 

A limited number of clustering variables can be used in the cluster analysis. In order to distinguish the 

clusters in a comprehensive way the clusters are compared on the omitted variables. By using 

Pearson’s chi-square test for significance, the cluster differences are statistically compared among 

variables that are not selected for the cluster analysis. Thereafter, the clusters are tested on significant 

differences using a chi-square test for independence. First, it is explored whether the clusters deviate 

regarding whether or not they benefit from shared facilities and services, and second, whether they 

deviate regarding their perceived benefits of shared facilities and services. 

The Pearson’s chi-square test is an appropriate method to see whether there is a relationship between 

two categorical variables (i.e. the cluster variable and whether or not the cluster participants benefit 

from a shared facility or service) (Field, 2009). However, the Pearson’s chi-square test has one problem. 

The sampling distribution of the test statistic has an approximate chi-square distribution. With a larger 

sample, the approximation becomes better, but for small samples the approximation is not good 

enough. This results in an inaccurate chi-square test for significance. Therefore, the expected 

frequencies in 80% of the cells of the contingency table must be greater than five. If more than 20% of 

the cells has an expected count of less than five, the Fisher’s exact test can be used. This is a method 

for calculating the exact probability of the chi-square statistic that is accurate for small sample sizes 

too (Field, 2009). So, if for a shared facility or service more than 20% of the cells in the contingency 

table have an expected frequency of less than 5, the Fisher’s exact test is used instead of the Pearson’s 

chi-square test.  

4.2.3.  Lift ratio 

The chi-square tests give insight into whether the clusters significantly differ regarding their perceived 

benefits of shared facilities and services. In addition to the chi-square tests the differences between 

the clusters are discussed in more detail by using the Lift ratio. This metric measures the performance 

of targeting models and is widely used in marketing applications (Ling & Li, 1998). It helps to identify a 

subgroup from a larger population. Mostly, marketers use the lift ratio to define the difference in 

associations between a treated group (with for example a certain marketing campaign) and the control 

group. In perspective of this research, it is a useful metric because it could define the differences 

between clusters with regard to their associations between perceived benefits and shared facilities 

and services. The subgroups are established by the cluster analysis and are expected to have different 

benefits from shared facilities and services. A considerable difference between the clusters occurs 

when the cases in a cluster associate a certain benefit much more or less to a shared facility or service 

than how often this benefit is associated in the whole sample group. Lift is the ratio of these values: 

cluster association divided by the average sample association (Coppock, 2002).  
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The lift ratio in mathematical form looks as follows: 

𝐿𝑖𝑓𝑡 𝑟𝑎𝑡𝑖𝑜 =  
𝑃(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗|𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑘)

𝑃(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖)
                                                                                           [1] 

In which: 

𝑃 = 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛 

𝑖 = 𝑝𝑒𝑟𝑐𝑒𝑖𝑣𝑒𝑑 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 

𝑗 = 𝑠ℎ𝑎𝑟𝑒𝑑 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝑜𝑟 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 

𝑘 = 𝑐𝑙𝑢𝑠𝑡𝑒𝑟 𝑛𝑢𝑚𝑏𝑒𝑟 

In order to compute the Lift ratio, the association in the numerator and denominator need to be 

calculated. These can be computed with the following equations: 

𝑃(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗|𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑘) =  
𝑅(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗|𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑘)

∑ 𝑅(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗|𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑘)8
𝑖=1

                                       [2] 

𝑃(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖) =  
𝑅(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖)

(𝑁 ∗ 15 𝑠ℎ𝑎𝑟𝑒𝑑 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑎𝑛𝑑 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠)
                                                                     [3] 

In which R is the frequency of occurrence of a particular benefit (or the option ‘not applicable’) and N  

is the sample size. With formula [2] the association between a particular benefit and a shared facility 

or service for a cluster can be derived. How often a particular benefit is associated in the whole sample 

group can be calculated with formula [3]. In order to compute the association of a particular benefit 

to a shared facility or service in the whole sample, instead of for one cluster, a similar equation can be 

used:  

𝑃(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗) =  
𝑅(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗)

∑ 𝑅(𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑖|𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑗)8
𝑖=1

                                                                            [4] 

After the Lift ratio is derived, it has to be interpreted. Therefore, the following rules account (Tan, 

Steinbach, & Kumar, 2006):  

Lift ratio = 1: Statistically independent. Benefit is associated just as often with a particular shared 
facility or service as average.  
Lift ratio < 1: Negatively related. Benefit is associated less with a particular shared facility or service 
than average. 
Lift ratio > 1: Positively related. Benefit is associated more often with a particular shared facility or 
service than average.  
 
In Chapter 6 the Lift ratio is used to gain insight into the perceived benefits of shared facilities and 

services of the whole sample and the differences between clusters in respect to this. Finally, it is 

important to take notice that this metric should not be used to make a statistical statement about the 

associations of the clusters. It is rather useful to evaluate the relative preferences of the clusters 

(Coppock, 2002). 
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4.3 Conclusion 

This research describes science park resident organisation’s characteristics and explores the perceived 

benefits of shared facilities and services. A questionnaire is the most appropriate tool to collect the 

data for this study. Baarda & De Goede (2006) state that a questionnaire is especially suitable to collect 

data on opinions and can be used in descriptive and exploratory research.  

The resident organisation characteristics and perceived benefits from Chapter 3 are operationalised in 

respectively independent and dependent variables. In order to test whether the questionnaire is filled 

in by a reliable respondent, some personal characteristics are added as well. The independent variables 

are based on: five personal characteristics, two sectorial characteristics, two age characteristics, two 

size characteristics and one Innovation Funnel characteristic. The variables are operationalised on 

several measuring levels, ranging from ratio- to nominal level. The dependent variable consists of eight 

dummy variables: seven perceived benefits derived from Chapter 3 and the option ‘not applicable’ that 

indicates that no benefits at all are related to the shared facility or service. 

The sample selection resulted in 17 Dutch mature science parks that are appropriate to this research. 

Science park managers are contacted whether they are interested to participate in this research. By 

using this top-down method only a few good contacts are needed to reach a high number of resident 

organisations. Thereby, science park managers generally already have warm contacts with resident 

organisations, which enhances the chance they will complete the survey. Finally, nine science parks 

distributed the questionnaire among resident organisations. 

When the data is collected, it will be analysed to answer the final two sub research question and the 

main research question of this research. First, a cluster analysis is used to categorise the resident 

organisations based on their organisational characteristics. Thereafter, these clusters are compared 

with regard to whether or not they benefit from shared facilities and services by using a chi-square 

test for significance. Finally, the Lift ratio is used to evaluate the relative differences between clusters 

regarding their perceived benefits of shared facilities and services. 
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5 DATA DESCRIPTION 

In this chapter the data that has been collected with the questionnaire is described. First, in paragraph 

5.1., the data collection is described. Then, paragraph 5.2. discusses how the data was prepared for 

the analyses. Paragraph 5.3. describes the gathered data split up in the independent and dependent 

variables. Finally, paragraph 5.4. concludes about the findings in this chapter.  

5.1. Data collection 

As mentioned earlier, all 17 science parks within the scope of this research have been contacted by 

email and/or phone. Six science parks have been visited to meet the science park management to 

discuss their participation in the research, distribution of the questionnaire and share thoughts about 

science parks in general. Unfortunately, some science park managers were not interested in 

participating in this research due to different reasons (e.g. general policy, other recent studies). Others 

could not distribute the questionnaire themselves due to a lack of direct contacts with resident 

organisations. Mostly these managers could make a referral to other organisations on the science park 

that had warmer contacts with resident organisations (e.g. incubators, innovation centres or company 

clusters). In the end, the questionnaire was distributed on nine science parks between the 25th of 

September and the 5th of November 2017. Table 13 shows on which science parks the questionnaire 

was distributed and by which intermediary.   

The managers that distributed the questionnaire were offered a pre-arranged introduction email with 

hyperlinks to the Dutch and English version of the questionnaire (see Appendix D for the English 

version). On eight science parks the pre-arranged email was used to directly write the decision makers 

of resident organisations and one science park attached the pre-arranged email to their quarterly 

newsletter. Because some science parks distributed the questionnaire through existing databases, 

they could not guarantee that only decision makers of resident organisations would receive the 

questionnaire. Paragraph 5.2 Data preparation further elaborates on how respondents that did not fit 

in the scope of this research are excluded from the dataset.  

In total 1455 people (including Kennispark Twente) and 594 unique resident organisations received 

the questionnaire. Thereof 106 people filled in the Dutch questionnaire and 6 the English version. 

Unfortunately, the newsletter of Kennispark Twente did not result in any respondents. This can be 

explained by the fact that it was not personally distributed as on the other science parks. Thereby, the 

sample did not only consist of decision makers of resident organisations. Due to these reasons, 

Kennispark Twente was excluded from table 13, which summarises the results of the data collection. 
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It is remarkable that the response rates differ a lot and range from 3% to almost 50%. It could be that 

the intermediary who send the questionnaire has impact on the response rate. Where the newsletter 

on Kennispark Twente resulted in zero responses, the email sent by the science park director on the 

Automotive Campus Helmond resulted in almost a 50% response rate. Thereby, it seems that younger 

science parks also show a higher response rate (e.g. Water Campus Leeuwarden). Maybe the resident 

organisations of such science parks are more involved with the science park (management), want to 

share their thoughts on development possibilities or are less survey fatigue. 

5.2. Data preparation 

In this paragraph the data that was collected with the questionnaire is prepared. This is a necessary 

step before the data can be described and analysed. Preparing the data means examining for missing 

values and other contaminations. Because the questionnaire was only distributed online and the 

survey system was programmed not to allow respondents to continue when values where missing, the 

data preparation only consists of examining any contaminations. 

First it is checked whether there are contaminations regarding the organisations respondents work for. 

Nine cases are found that need to be removed from the dataset due to several reasons. For one case 

the respondent worked for the facility management company of the science park. Obviously, these 

companies do not belong to the target group of this research and therefore this case is removed. There 

are five cases of which two people working for the same company located at the same science park 

filled in the questionnaire. The respondents with a lower job position within the company are removed 

from the sample. Finally, three science park managers filled in the questionnaire themselves. These 

cases are also removed from the sample. After these corrections a sample of 103 respondents is left. 

Then, there are some contaminations regarding the organisations respondents work for that are kept 

in the sample. First, there is one case of which two people from the same company, but located on a 

different science park, filled in the questionnaire. Both cases are maintained because the respondents 

had a different context from which they filled in the questionnaire.  

Sample size

Science park Intermediary

Resident 

organisations Respondents

Response 

rate

Automotive Campus Helmond General SP management 23 11 48%

Brightlands Chemelot Campus General SP management 10 2 20%

High Tech Campus Eindhoven General SP management 160 29 18%

Leiden Bio Science Park Incubator BioPartner 54 14 26%

TU Delft Science Park General SP management 30

Incubator YES!Delft 105

Company cluster Delftechpark 57

Innovation Centre Radex 56

TU/e Campus Incubator InnovationLab 25

Company cluster Twice 27

Wageningen Campus General SP management 29 1 3%

Water Campus Leeuwarden General SP management 18 5 28%

594 112 19%Total

Science park information Respondents

32

18

13%

35%

Table 13 Results of the data collection 
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Furthermore, respondents from different departments within large companies (e.g. Philips) are kept 

as well, since the motivation and perception of these departments could differ a lot. Furthermore, 

three respondents did not fill in the name of the company they work for. It is expected that they 

wanted to keep their company name anonymous. Therefore, these cases are not removed from the 

sample.  

The dependent and independent variables that are used in the analysis are recoded in the SPSS 

statistical program. Thereafter, the dataset is ready for description and analysis. The SPSS codebook 

can be found in Appendix E. It includes all the independent and dependent variables of this research. 

The following sections will describe the preparation of the independent- and dependent variables. 

Data preparation of independent variables 

As described above, there are no missing values in the dataset. However, for four independent 

variables there are cases for which values are recoded due to another reason, these are: department, 

current position, activity and sector. The questions on these variables had the possibility to tick the 

box ‘other, namely…’. Nonetheless, some respondents filled in an answer that is similar to one (or 

more) predetermined answering possibilities. These cases are recoded. In the question about for which 

department respondents work 20 respondents filled in the option ‘other, namely…’. 11 of these 20 

respondents are recoded. Likewise seven respondents filled in a divergent answer in the open 

answering box of the question on current position, which results in seven recoded values. For the 

question on activity 15 respondents used the open answering box, of which eight are recoded. Finally, 

for the question on sector 15 values are recoded of in total 35 respondents that filled in ‘other, 

namely…’. It is remarkable that for the question on sector so many respondents used the open 

answering box. Apparently, the predetermined sectors were not comprehensive enough. However, it 

should be noted that respondents often used both the predetermined options and the open answering 

box in order to elaborate on their sector and activities.  

Data preparation of dependent variables 

For three dependent variables some values are recoded. First, respondents had the possibility to tick 

the open answering box ‘other, namely…’ for the questions on perceived benefits of science parks in 

general. Ten respondents made use of this possibility, of which two are recoded because their answer 

was similar to one of the predetermined answering possibilities. One respondent filled in ‘image and 

recognisability of the park for their international relations’, which is recoded to the benefit ‘image and 

prestige of the site’. The other respondent named ‘joint marketing and subsidies’, which is recoded to 

the benefit ‘proximity of firms in similar industrial sectors’ because this benefit includes joint activities. 

For the question on perceived benefits of shared facilities and services respondents could choose a 

maximum of two options. This limitation made it necessary for respondents to prioritise the benefits 

they relate to shared facilities and services. Besides, they could choose ‘not applicable’ which indicated 

that no benefits are related to the particular shared facility or service. However, one respondent both 

ticked one benefit and the option ‘not applicable’ twice. It is expected that the respondent thought it 

was mandatory to fill in two options instead of a maximum of two. Therefore, the values of ‘not 

applicable’ are recoded tot zero for these two cases. Finally, for the question about importance of 

science park characteristics two cases are removed from the sample. Two respondents did not 

prioritise the characteristics from one to five but rated all characteristics with three.  
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Because this affects the data, the answers of these two respondents are not included in the data 

analyses. Table 14 summarises the recoded values of both the independent and the dependent 

variables.  

 

 

 

 

 

 

 

5.3. Data description 

In this paragraph the collected data is described. In the first section the independent variables are 

discussed. Thereafter, the data on the dependent variables is described.  

5.3.1.   Independent variables 

The operationalisation of the independent variables is described in paragraph 4.1.1. The independent 

variables represent the resident organisations characteristics’ and consists of two parts: personal 

characteristics and organisation characteristics.  

Personal characteristics 

This section contains five variables: name of science park, name of organisation, department, job title 

and current position. The questionnaire was distributed on nine science parks, but after the data 

preparation the sample consists of 103 respondents spread over seven science parks. 29% of the 

respondents work at the TU Delft Science Park. This large share could be explained by the fact that the 

questionnaire was personally distributed by four different intermediaries to in total 248 addresses. 

Also the High Tech Campus Eindhoven has a large share of 25%. They also sent a personal email to 285 

people working at the science park. TU/e Campus and Leiden Bio Science Park have a share of 15% and 

14% respectively. Both sent a personal email to more than 50 addresses. Automotive Campus Helmond 

has a share of 11%, which is a large share for a respectively small, growing science park. Finally Water 

Campus Leeuwarden and Brightlands Chemelot Campus have a share of 4% and 2% respectively. Water 

Campus Leeuwarden is also a respectively small science park and Brightlands Chemelot Campus sent 

the questionnaire to a smaller group of resident organisations. 

 

 

 

 

Variable # recoded values

Independent variables

Department 11

Current position 7

Activity 8

Sector 15

Dependent variables

Perceived benefits of SPs in general 2

Perceived benefits of SF&S 2

Importance of science park characteristics 10

Table 14 Data preparation independent and dependent variables 
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53% of the respondents work in the general management department and 23% in R&D. These figures 

are as expected, since it was assumed that the target group works in one of these two departments. 

The other departments have a relatively small share of 6% or less. Only the option other has been 

ticked more often, namely by 9% of the respondents. These respondents filled in various answers, but 

mostly filled in specialist departments like quality assurance or regulatory affairs. Figure 9 visualises 

the departments respondents work for. 

 

 

 

 

 

 

 

 

In order to make an inventory of the position of respondents, they were asked to fill in their job title 

and current position. Since the question on job title was an open answering question, it is hard to 

visualise the answers. However, the answers on current position give a good insight into the position 

of the respondents. Figure 10 shows the current job positions of the respondents. As expected,  with 

a share of 43% the majority of the sample is board director. Followed up by manager, with a share of 

31%. It is assumed that both board directors and managers belong to the target group decision makers. 

The remaining 28% is regular worker or support staff. Since it was explicitly requested to send the 

questionnaire to decision makers, it is expected that these respondents were capable to fill in the 

questionnaire. It could also have happened that the questionnaire was accidently sent to others than 

the target group. Unfortunately, this cannot be verified.  

Figure 9 Departments respondents work for 

Figure 8 Share of sample per participating science park 
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Organisation characteristics 

This section contains seven variables: year of establishment, year of relocation to science park, amount 

of employees of total company, amount of employees working on science park, activity, sector and 

stage of the innovation funnel. Most respondents work for quite young organisations. Twenty-six 

resident organisations were established between 2013 and 2017, another 26 between 2008 and 2013 

and 13 between 2003 and 2007. This large share of young organisations could  be explained by the fact 

that on some science parks the questionnaire was only distributed in incubators and/or innovation 

centres (e.g. Leiden Bio Science Park). The subsequent years only a few residents organisations were 

established. Then there is a group of 16 respondents that work for an organisation that is established 

before 1963. It seems that the majority of the sample group work for either start-ups, scale-ups or 

relatively old organisations, which might be the knowledge carriers of the participating science parks.  

 

 

 

 

 

 

 

 

Figure 12 shows that more than half of the organisations (54) moved to their current science park 

location between 2013 and 2017 and 28 between 2008 and 2012. The subsequent years only a few 

organisations relocated to their current science park location. In comparison to figure 11, this is a 

remarkable difference, especially the year 1963 and after. This could be explained by the fact that in 

the Netherlands the science park concept landed in the late nineties, when the High Tech Campus 

Eindhoven started to receive national attention (Romme, 2017; Kooij, 2012). From that time not only 

more science parks popped up, also organisations started to relocate to science parks.  

Figure 10 Job positions of respondents 

Figure 11 Year of establishment of resident organisations 
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Regarding the variable ‘amount of employees of total company’ the respondents are more spread over 

the different categories. Thirty-four organisations have less than 10 employees, 31 organisations 

between 11 and 50, 13 between 51 and 250 and 25 organisations have more than 250 employees. 

Relatively few respondents indicated to have between 51 and 250 employees. Figure 11 already 

showed that a lot respondents worked for relatively young organisations. Since young organisations 

are usually small, this could explain that few organisations fall into the category 51 – 250 employees. 

 

 

 

 

 

 

 

 

 

The graph about resident organisations size on science parks (figure 14) shows a different trend than 

figure 13. Fifty organisations have less than 10 employees on site, 32 between 11 and 50, 13 between 

51 and 250 and 8 organisations have more than 250 employees working on site. Comparing figure 13 

and 14, it seems that some organisations only house a small part of their organisation on site. The 

respondents that have more than 250 employees working on site are mostly a knowledge carrier of 

their science park (e.g. DSM, Philips Lighting, TU/e, etc.).  

 

Figure 13 Resident organisations size 

Figure 12 Year of relocation to science park of resident organisations 
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Figure 15 and 16 show the activities resident organisations perform and the sectors they operate in. 

As expected, R&D: Technology industries is by far the biggest category with 52 resident organisations 

performing this activity. It is remarkable that thereafter follow engineering services, corporate office 

centre and value-added services with respectively 32, 31 and 25 respondents. Since organisations that 

offer consultancy services are mostly not the target group of science parks, it was not expected that 

so many resident organisations would offer engineering- and value-added services. Hereafter the 

categories R&D: Scientific research activities (23), trade, sales, marketing and construction (21), 

manufacturing (13), education and training (12) and other (7) follow. The five biggest sectors are 

Biotechnology / Life sciences (28), Industrial / Manufacturing Systems (25), Software (24), IT / 

Telecommunications (22) and Industrial Electronics (20). Whereas the five biggest sectors on science 

parks worldwide are IT / Telecommunications, Computer / Informatics, Biotechnology / Life sciences, 

Internet Technologies & Services and Software (IASP, 2012). It seems that resident organisations in the 

sample of this research show similarities with the worldwide science park sample of IASP (2012) 

regarding sector. It is notable that the category other scores relatively high with 20 respondents. This 

could be explained by that the list of sectors was not comprehensive enough or resident organisations 

often operate in niche markets.  

 

 

 

 

 

 

 

 
Figure 15 Activities of resident organisations 

Figure 14 Resident organisations size on science parks 
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Figure 17 illustrates the different stages of the Innovation Funnel. It seems that resident organisations 

are quite equally distributed over the different stages. Almost a quarter of the respondents indicated 

that the Innovation Funnel does not apply to their product. It is assumed that these organisations do 

not produce and/or sell any products. This is in line with the graph on activity, where the support 

services (engineering- and value added services) scored unexpectedly high. Furthermore, since there 

are no tremendous differences between the four stages of the Innovation Funnel, it could be 

concluded that the products of organisations are quite equally distributed over the stages. Only 

concepts (44) got mentioned a bit less than the other stages. Apparently, some organisations that 

settle on a science park are already past this stage of product innovation. 

 

 

 

 

 

 

 

 

  

Figure 17 Stage of the Innovation Funnel 

Figure 16 Sectors of resident organisations 
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5.3.2.   Dependent variables 

The operationalisation of the dependent variables is described in paragraph 4.1.2. The dependent 

variables are the perceived benefits of science parks in general, importance of science park 

characteristics, the presence of shared facilities and services and the perceived benefits of shared 

facilities and services.  

First, the perceived benefits of science parks in general are visualised in figure 18. Knowledge sharing 

and on site collaborations is the benefit that is mentioned most often by respondents (40), closely 

followed by the proximity of a university or (higher) educational institute (37). Although, the latter 

benefit was mainly mentioned by the respondents from university science parks, wherefore it cannot 

be generalised for all resident organisations. In paragraph 3.3. these two benefits were also mentioned 

often in literature (respectively four and five times out of five studies), which emphasises the 

importance of these benefits. The third and fourth most mentioned benefits are proximity of firms in 

similar industrial sectors and image and prestige of the site, which are both specified 27 times. 

Thereafter, proximity of markets and customers and cost of accommodation and services are both 

mentioned 21 times. Especially cost of accommodation and services is mentioned remarkably often 

since it was only mentioned by two out of five studies in paragraph 3.3. This might be due to the high 

share of young organisations in the sample, which usually have less financial liquidity and therefore 

benefit from low cost of accommodation and services. Lastly, liveability of the site and other were both 

mentioned seven times.  

 

 

 

 

 

 

 

 

Figure 19 shows the importance of science park characteristics. Respondents were asked to rate five 

science park characteristics based on importance. Figure 19 visualises the sum product of the scores 

times the amount of respondents that gave the particular score. Presence of shared facilities and 

services was ranked as most important characteristic (240), closely followed by focus on R&D and/or 

knowledge based activities (239). High-end accommodation possibilities (197) and presence of a 

manifest knowledge carrier (189) got mentioned as third and fourth most important characteristics. 

This is contradictory with the importance of the proximity of a university of (higher) educational 

institute in figure 18. However, on four out of seven participating science parks the manifest 

knowledge carrier is not a university or higher (educational) institute, but a company or institute. These 

four science parks make up 42% percent of the sample.  

Figure 18 Perceived benefits of science parks in general 
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It seems that resident organisations highly appreciate the proximity of a university or (higher) 

educational institute, but attach less value to a manifest knowledge carrier other than a university or 

(higher) educational institute. Finally, the presence of a professional management team that 

stimulates open innovation is rated as fifth, least important, characteristic (145).  

 

 

 

 

 

 

 

 

Figure 20 shows the presence of shared facilities and services on the participating science parks. 

Overall it is remarkable that respondents indicated that most facilities and services are not (shared) 

offered by their science park. Important to notice is that the question explicitly asked the respondents 

to indicate the facilities and services that were offered to all science park residents. There is a 

possibility that respondents were not aware of all facilities and services that are offered by their 

science park. This also emerged from the interviews with science park managers. Science park 

managers often struggle with the visibility of shared facilities and services, an integral (digital) platform 

is often missing. Nonetheless, there were some shared facilities and services that the majority of 

respondents knew of: Conference centre (87%), park management (80%), restaurant / cafeteria (77%), 

networking events (73%), laboratories (55%) and social events (54%). The other shared facilities and 

services are indicated as non-present by more than 50% of the respondents. Especially hotel & 

residential housing got only mentioned a few times (6%). Apparently, the participating science parks 

do not, or very little, offer this. Furthermore it is quite remarkable that the R&D-related shared facilities 

and services (laboratories, equipment and specials) are mentioned relatively little by respondents, 

whilst in literature these are often seen as a unique selling point of science parks.  

Figure 19 Importance of science park characteristics 
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Finally, the perceived benefits of shared facilities and services are discussed. Figure 21 visualises the 

sum of all fifteen shared facilities and services, which gives insight in the benefits respondents have 

from shared facilities and services in general. Striking is the high percentage of respondents that chose 

‘not applicable’ (34%). Although, this is in line with figure 20, where it became clear that many shared 

facilities and services are not present on the participating science parks (to the awareness of the 

respondents). To examine the association between these variables, their correlation is examined with 

the Pearson test for correlation. This metric is appropriate to test the significant independence of 

dichotomous variables (Field, 2009). Table 15 shows the results. All fifteen pairs correlate, with 

Pearson correlation coefficients between approximately 0.28 and 0.65. It seems logical that having 

benefits from a facility or service comes along with the awareness that it is offered by the science park. 

Thereby, when no benefits are perceived from a particular facility or service, the resident organisation 

is probably not aware of its existence.  

 

 

 

 

 

 

 

 

 

 

 

Pearson correlation Significance (2-tailed)

R&D related

Laboratories -.568 .000

Equipment -.513 .000

Specials  -.482 .000

Business supporting

Conference centre -.422 .000

Business support -.323 .001

Training programs -.491 .000

Park management -.462 .000

Information access -.416 .000

Venture capital access -.499 .000

Community related

Networking events -.283 .004

Social events -.380 .000

Restaurant/cafeteria -.386 .000

Hotel & residential housing -.448 .000

Leisure facilities and services -.654 .000

Additionals -.608 .000
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Correlation with respective presence variable

Table 15 Correlations between 'not applicable' and presence variable  

Figure 20 Presence of shared facilities and services on science parks 
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Furthermore, shared facilities and services were mostly valued because they enhance knowledge 

sharing and on site collaborations (16%), liveability of the site (13%) and cost of accommodation and 

services (14%). Comparing these figures to the benefits of science parks in general (figure 18), it is 

notable that knowledge sharing and on site collaborations is also the most mentioned benefit of 

science parks in general. Whereas liveability of the site and cost of accommodation and services scored 

as least mentioned benefits of science parks in general (along with ‘other’). This might indicate that, 

according to resident organisations, shared facilities and services do not contribute to the most 

important benefits of science parks, apart from knowledge sharing and on site collaborations. The 

benefits that were mentioned less in relation to shared facilities and services in general are image and 

prestige of the site (9%), proximity of markets and customers (6%), proximity of university or (higher) 

educational institute (6%) and proximity of firms in similar industrial sectors (4%). Appendix F shows 

the perceived benefits per shared facility or service. Chapter 6 further addresses the perceived benefits 

of shared facilities and services. Due to the high amount of respondents that indicated that they have 

no benefits at all from shared facilities and services, in paragraph 6.2 resident organisation clusters are 

compared regarding this variable first. Thereafter, the perceived benefits per shared facility or service 

are further elaborated by addressing the Lift ratio. 

 

5.4. Conclusion 

The survey was conducted between the 25th of September and the 5th of November 2017. In total 12 

intermediaries, spread over nine science parks, distributed the questionnaire. Eventually, 112 

respondents from seven different science parks were collected, which is equal to a response rate of 

16%. The survey data was examined for contaminations. First it is checked whether there are 

contaminations regarding the organisations respondents work for. Nine cases were found that had to 

be removed from the dataset due to several reasons, which leaves 103 useful cases.  

Figure 21 Perceived benefits of shared facilities and services in general 
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Thereafter, the independent and dependent variables were prepared. In total 41 independent 

variables and 14 dependent variables have been recoded. After these preparations, the data was 

described.  

The independent variables were described first. The personal characteristics indicated that the 

majority of the respondents belong to the target group, decision makers: a majority of the respondents 

worked for either the general management or R&D department (76%) and had a job position of 

manager or board director (72%). Thereafter the organisational characteristics were discussed. The 

majority of the respondents work for relatively young organisations, 65 of the participating 

organisations were established in 2007 or later. This is in line with the size of resident organisations, 

since 65 respondents indicated that their organisation has less than 50 employees. With 52 residents 

organisations performing ‘R&D: technology industries’, it is the most performed activity on science 

parks. Lastly, regarding sector resident organisations in the sample of this research show similarities 

with the worldwide science park sample of IASP (2012). 

Thereafter, the dependent variables were described. First, the perceived benefits of science parks in 

general were discussed. Knowledge sharing and on site collaborations was mentioned most often by 

respondents, closely followed by the proximity of a university or (higher) educational institute. 

Although, the latter benefit was mainly mentioned by the respondents from university science parks, 

wherefore it cannot be generalised for all resident organisations of science parks in the Netherlands. 

Thereafter, the importance of science park characteristics was addressed. Presence of shared facilities 

and services was ranked as most important characteristic, closely followed by focus on R&D and/or 

knowledge based activities. Contradictory, in 34% of the cases respondents indicated to perceive no 

benefits at all from shared facilities and services. However, it appeared that this variable correlates 

with the respective variable on presence of shared facilities and services. It seems logical that having 

benefits from a shared facility or service comes along with the awareness that it is offered for shared 

use. This implies that resident organisations do not perceive benefits from all shared facilities and 

services, but those that they do associate with perceived benefits are also important to them. 

Furthermore, shared facilities and services in general were mostly related to; knowledge sharing and 

on site collaborations (16%), cost of accommodation and services (14%) and liveability of the site 

(13%). Comparing these figures to the benefits of science parks in general, it is notable that knowledge 

sharing and on site collaborations is also the most mentioned benefit of science parks in general. 

Whereas liveability of the site and cost of accommodation and services scored as least mentioned 

benefits of science parks in general (along with ‘other’). This might indicate that, according to resident 

organisations, shared facilities and services do not contribute to the most important benefits of science 

parks, apart from knowledge sharing and on site collaborations. 
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6 DATA ANALYSES 

This chapter discusses the data analyses, which answers the third and fourth sub questions and the 

main research question. First, in paragraph 6.1. a cluster analysis is used to address sub question three 

regarding what resident organisation categories can be distinguished on science parks. Thereafter, the 

clusters, derived from the cluster analysis, are tested on significant differences using a chi-square test 

for independence. First, is explored whether the clusters deviate regarding whether or not they benefit 

from shared facilities and services, and second, whether they deviate regarding their perceived 

benefits of shared facilities and services. Finally, by using the Lift ratio the perceived benefits of shared 

facilities and services are described and the differences between the clusters are discussed in detail. 

6.1. Cluster analysis 

In order to perform a cluster analysis, clustering variables need to be selected. Formann (1984) 

suggested a minimum sample size equal to 2m, were m is the number of clustering variables. With 

N=103, six of the 41 clustering variables could be used for the cluster analysis. Since this is such a small 

proportion, some variables are combined to new variables in order to create a smaller set of possible 

clustering variables. First, the 23 dummy variables on sector are recoded to the new variable ‘Sector 

Diversity’. This is a scale variable that is composed out of the sum of the dummy variables on sector. It 

describes in how many sectors an organisation is active; the more sectors a respondent indicated, the 

higher the sector diversity of the particular organisation. Furthermore, for the question on activity, 

variables that describe familiar activities are combined: the activities ‘R&D: Technology industries’ and 

‘R&D: Scientific research activities’ are combined to ‘Research and Development’ and the activities 

‘Engineering services’ and ‘Value added services’ are combined to ‘Consultancy services’. This leaves 

17 variables that could be used to for the cluster analysis. 

6.1.1. Correlation between clustering variables 

Before proceeding with the cluster analysis, the independent variables are tested on correlation. It 

might be that some variables show similarities, which could influence the cluster analysis. As the 

variables have measuring levels scale, ordinal and dichotomous, parametric statistical analysis 

techniques are used (Field, 2009). To test the significant independence of the dichotomous 

independent variables the Pearson test for correlation is used. Similarly the correlation between the 

two scale-level variables is computed. The Spearman’s Rho test is used to test the associations 

between the variables with scale and ordinal measurement levels. Table 16 shows the correlation 

matrix of the 17 possible clustering variables, in which significant correlations are marked with * (10 

percent 2-tailed confidence) and ** (5 percent 2-tailed confidence). Most correlations are quite low (r 

< 0.3) and most variables do not show overlap. However some remarkable relations are visible. First, 

the organisation characteristics strongly correlate with each other. Chapter 5 already made clear that 

the sample consist out of a relatively high number of young organisations. This could explain the fact 

that the year of relocation and the year of establishment do correlate, since it is expected that young 

organisations moved to their current science park location from the very beginning of their business 

or started there.  
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Similarly it explains the correlation between number of employees in total and number of employees 

working on science park, because generally small organisations only have one location. Furthermore, 

organisations normally grow when they get older, which clarifies the correlation between the size 

characteristics and age characteristics. Second, most dummy variables on the Innovation Funnel also 

correlate strongly. Only launch and concepts do not correlate. It seems that companies either have a 

launched product which they improve by performing design & engineer and testing, or did not launch 

a product yet and are still in the concept, design & engineer and testing phase. In order to prevent that 

the cluster solution is based on similar characteristics, a maximum of two organisational and 

Innovation Funnel variables is used to derive the cluster solution. 

6.1.2.  Cluster solutions 

The selection of clustering variables is based on five criteria. First, (1) the clustering variables must 

cover all the themes: organisation characteristics, activity, sector diversity and Innovation Funnel. 

Furthermore, (2) a cohesion coefficient of at least 0.3 and (3) predictor values for clustering 

membership of at least 0.02 are required. Lastly, while selecting a cluster solution attention is paid to 

(4) the relevance of the clustering variables to the science park literature and (5) the variance of the 

clustering variables within a cluster solution should be sufficient (sometimes a dummy variable gives 
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Year of establishment Scale

Year of relocation to 

science park Scale
,284

**

Number of employees 

of total company Oridnal
-,661** -,379**

Number of employees 

working on science park Ordinal
-,351** -,445** ,680**

Research & 

Development Dichotomous
,251

* -,023 -,098 ,103

Manufacturing Dichotomous
,066 -,197

* -,092 ,051 ,123

Education and training Dichotomous
-,199

*
-,359

** ,120 ,143 -,021 ,044

Consultancy services Dichotomous
,081 ,008 ,013 ,054 -,230

* ,004 ,093

Trade, sales, marketing 

and construction Dichotomous
-,011 -,093 ,023 ,059 -,091 ,388

** ,117 ,117

Corporate Office Dichotomous
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*

Other, namely… Dichotomous
-,299

** ,052 ,101 ,018 -,181 ,014 -,098 -,092 -,041 -,177

S
e
c
to

r 

d
iv

e
rs

ity

Sector diversity Scale
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**
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**
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**
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**

Launch Dichotomous
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Table 16 Correlation matrix independent variables 
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the same value for all clusters within a cluster solution). Various clustering attempts are made, of which 

an overview can be found in appendix G. Cluster solution 17 is chosen, which consists of the following 

six clustering variables and predictor values: research and development (1.0), number of employees 

of total company (0.94), whether or not engaged in innovation (Innovation Funnel) (0.87), year of 

establishment (0.24), support services (0.09) and sector diversity (0.03). Cluster solution 17 covers all 

four themes, has a cohesion coefficient of 0.3, the lowest predictor value is 0.03 (for sector diversity), 

all variables are relevant to the science park literature and show sufficient variance between clusters. 

Alternative cluster solutions with a higher cluster cohesion or predictor values are not chosen because 

the clustering variables were less relevant to the science park literature, or variables show less variance 

between clusters. 

Initial autoclustering of the TwoStep cluster analysis with the BIC results in a cluster solution with 3 

clusters and a cluster cohesion of 0.3. Clustering with the AIC criterion results in the same solution. 

However, by specifying a fixed number of clusters, different cluster solutions appear. Table 17 shows 

the different cluster solutions, with corresponding AIC and BIC values. The SPSS algorithm selected the 

3-cluster solution for both AIC and BIC because it relatively has the lowest AIC and BIC values and 

highest ratio of distance measure (values are underscored in table 17). The stability of the cluster 

solution increases when cluster membership of respondents does not change when different 

clustering methods are used (Sarstedt & Mooi, 2014). Since AIC and BIC gave the same cluster solution, 

this emphasises the stability of the 3-cluster solution.  

 

The three clusters are labelled based on their characteristics: 

Cluster 1. (N=35/103). Non-R&D intensive organisations. No R&D activities (91%), no particular 

organisation size, most organisations assigned ‘not applicable’ to the Innovation Funnel (66%), 

relatively old organisations (mean = 1977), small majority offers support services (54%) and a 

sector diversity of 2.8 on average.  

Cluster 2. (N=33/103). R&D intensive start-ups. Majority performs R&D activities (76%) and has 

less than 10 employees (79%), 100% operates in one of the stages of the Innovation Funnel, 

relatively young organisations (mean = 2011), small majority offers support services (55%) and 

a small sector diversity of 2.3 on average.  

Cluster 3. (N=35/103). R&D intensive SME’s. High R&D intensity (100%), most organisations 

have less than 50 employees (63%), 100% operates in one of the stages of the Innovation 

Funnel, average aged organisations (mean = 1988), most do not offer support services (71%) 

and a relatively high sector diversity of 3.3 on average. 

Table 17 Output SPSS auto-clustering with BIC and AIC 

Number of 

Clusters

Schwarz's 

Bayesian 

Criterion (BIC) BIC Change

Ratio of BIC 

Changes

Akaike's 

Information 

Criterion (AIC) AIC Change

Ratio of AIC 

Changes

Ratio of 

Distance 

Measures

1 851,562 825,215

2 748,251 -103,312 1,000 695,556 -129,659 1,000 1,272

3 676,942 -71,309 0,690 597,900 -97,656 0,753 1,926

4 662,189 -14,753 0,143 556,799 -41,101 0,317 1,182

5 656,825 -5,364 0,052 525,088 -31,711 0,245 1,146

6 658,037 1,212 -0,012 499,953 -25,135 0,194 1,110
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Table 18 summarises the results of the cluster solution. Per clustering variable the number of cases 

and the percentage, or the mode/mean and standard deviation, are presented. The first four columns 

represent the whole sample, and C1, C2 and C3 represent the cluster solutions. Every cluster solution 

contains two columns, representing either the amount of cases and the percentage, or the mean and 

the standard deviation. The last column contains the predictor value per clustering variable.  

 

6.1.3.  Test of significant differences 

In order to distinguish the clusters in a comprehensive way it is necessary to investigate beyond the 

six clustering variables. Therefore, the clusters that were established in the previous paragraph are 

compared on the omitted variables. By using a Pearson chi-square test for significance, the cluster 

differences are statistically compared among variables that were not selected for the cluster analysis. 

In order to test the differences among the three clusters, new dummy variables are required to 

describe cluster membership (0 = no and 1 = yes). Using three variables, instead of a single categorical 

variable, shows which of the clusters significantly differs on a given variable. Besides the omitted 

variables, also the clustering variables Research and Development, Consultancy services and Sector 

Diversity are tested as dichotomous variables as this shows the specific characteristics that were 

responsible for cluster membership. The scale variable year of relocation to science park disaggregated 

by cluster, results in too many cells with a count less than 5. Since the chi-square test is not suitable 

when more than 20% of the cells in the contingency table have an expected count of less than 5, this 

variable is recoded to three dichotomous variables; 2017 – 2008, 1998 – 2007 and 1997 and later. 

Table 19 shows 13 dichotomous variables that show significant differences between clusters. 

Significant levels are marked with * (10 percent 2-tailed) and ** (5 percent 2-tailed). For the variable 

> 250 employees working on site the Fisher’s Exact test is used, since more than 20% of the of the cells 

in the contingency table have a count less than 5. The other significant differences are tested with a 

Pearson chi-square test. The unlisted variables are not significant. 

 

 

 

 

# of 

cases
%

Mode/

mean
St. Dev.

Research & Development 63 61% 3 9% 25 76% 35 100% 1

< 10 employees 34 33% 8 23% 26 79% 0 0% 0.94

< 50 employees 31 30% 9 26% 0 0% 22 63%

< 250 employees 13 13% 6 17% 7 21% 0 0%

> 250 employees 25 24% 12 34% 0 0% 13 37%

Innovation Funnel not applicable 23 22% 23 66% 0 0% 0 0% 0.87

Year of establishment 1992 36,780 1977 44,820 2011 6,787 1988 37,583 0.24

Consultancy services 47 46% 19 54% 18 55% 10 30% 0.09

Sector Diversity 2,8 2,907 2,8 3,887 2,3 1,281 3,3 2,857 0.03

Predictor 

value

Organisation size

Whole sample

Cluster variables C3C2C1

Table 18 Comparing clusters regarding clustering variables 
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Cluster 1 (non-R&D intensive organisations) is significantly different from the other clusters on seven 

variables; R&D: Technology industries, R&D: Scientific research activities, value added services, other 

sectors, design & engineer, testing and launch. As the clustering variable Research & Development 

already revealed, cases within cluster 1 tend to perform only few R&D activities. R&D activities in the 

technology industry (χ2(103, 1)=42.51; p=.000) and scientific research activities (χ2(103,1)=11.59; 

p=.001) are uncommon. Additionally, they are less active in innovation and cases that are active in the 

stages design & engineer (χ2(103,1)=8.62; p=.003), testing (χ2(103,1)=12.10; p=.001) and launch 

(χ2(103,1)=12.01; p=.001) are exceptional. Value added services (χ2(103,1)=4.78; p=.029) are offered 

significantly more often by cluster 1 compared to the other two clusters. Furthermore, cluster 1 

operates often in another sector (χ2(103,1)=23.43; p=.000) than the most common technology sectors 

on science parks worldwide. In addition to the cluster analysis, this reveals that cases in cluster 1 (non-

R&D intensive organisations) are less geared to R&D, offer value added services and operate in 

different sectors than the most common technology sectors on science parks worldwide. Cluster 2 

(R&D intensive start-ups) is the least times significantly different on the omitted variables. As indicated 

by the cluster variable organisation size, cases in this cluster have a small organisation size. Similar, 

this cluster consists mostly of organisations with less than ten employees working on site 

(χ2(103,1)=21.52; p=.000), and consequently, have less cases with 11 – 50 employees (χ2(103,1)=14.18; 

p=.000), or more than 250 employees (Fisher’s Exact test p=.028) working on site. Thereby, the activity 

R&D: Technology industries (χ2(103,1)=7.17; p=.007) is common within this cluster. This revealed that 

cluster 2 (R&D intensive start-ups) consists of mostly small enterprises that have less than ten 

employees working on site, that are geared towards R&D in the technology industries. Cluster 3 (R&D 

intensive SME’s) is significantly different on 11 variables, which makes it the most distinguishing cluster 

on the omitted variables. As the cluster analysis already showed, cluster 3 mostly consists of 

organisations that have 11 to 50 employees.  

C1 - Non-R&D Org. (35) C2 - R&D Startups (33) C3 - R&D SME's (35)

Organisation characteristics

< 10 employees working on site 18 27** 5**

11 - 50 employees working on site 9 2** 21**

> 250 employees working on site 4 0* 6

Activity

R&D: Technology industries 2** 23** 27**

R&D: Scientific research activities 1** 4 18**

Value added services 13* 9 3**

Sector

Biotechnology / Life sciences 6 7 15**

Energy Technology 4 3 9*

Other, namely… 16** 3 1**

Innovation Funnel

Concepts 11 10 23**

Design & Engineer 12** 18 26**

Testing 10** 19 25**

Launch 8** 19 21

* Signi ficant on the 0.05 level  (2-ta i led)

** Signi ficant on the 0.01 level  (2-ta i led)

Number of resident organisations
Variables

Table 19 Variables showing significant differences between clusters 
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Similar, cluster 3 has as many employees working on site (χ2(103,1)=20.72; p=.000) and less cases that 

have less than ten employees working on site (χ2(103,1)=24.91; p=.000). They are focussed on R&D 

activities (both in technology industries (χ2(103,1)=15.07; p=.000) as scientific research 

(χ2(103,1)=25.88; p=.000), and offer less value added services (χ2(103,1)=7.11; p=.008). Which 

emphasises the R&D intensity of this cluster. Furthermore, cluster 3 is significantly often active in 

biotechnology / life sciences (χ2(103,1)=6.58; p=.010) and energy technology (χ2(103,1)=4.19; p=.041) 

and only one case indicated to be active in a different sector than the most common technology sectors 

on science parks worldwide (χ2(103,1)=9.29; p=.002). Considering that 100% of the cases in cluster 3 is 

active in R&D, it was expected that they would belong to at least one of the most common technology 

sectors on science parks worldwide. In addition, cluster 3 is significantly more active in the following 

stages of the Innovation Funnel: concepts (χ2(103,1)=11.46; p=.001), design & engineer 

(χ2(103,1)=8.48; p=.004) and testing (χ2(103,1)=7.68; p=.006). Which again stresses the fact that cluster 

3 is active in innovation. The characteristics of cluster 3 (R&D intensive SME’s), such as their activities 

in R&D (both in technology industries as scientific research), focus on technology sectors and 

innovation intensity, suggests that this cluster (along with cluster 2) largely accounts for the high 

technology organisations on science parks. 

Table 20 visualises an overview of the three clusters and their characteristics, including the clustering 

variables and the additional variables on which the clusters show significant differences. 

 

 

Cluster Cluster 1 Cluster 2 Cluster 3
Name Non- R&D intensive org. R&D intensive start-ups R&D intensive SME's

N 35 33 35

Clustering variables

Active in R&D 3 (9%) 25 (76%) 35 (100%)

Organisation size > 250 employees (34%) < 10 employees (79%) 11 - 50 employees (63%)

Innovation Funnel applicable Not applicable (66%) Applicable (100%) Applicable (100%)

Year of establishment (mean) 1977 2011 1988

Offering consultancy services 19 (54%) 18 (55%) 10 (30%)

Sector diversity 2.8 2.3 3.3

Additional variables showing 

significant differences

Organisation size on science park < 10 employees (51%) < 10 employees (82%) 11 - 50 employees (60%)

Offering value-added services 13 (37%) 9 (27%) 3 (9%)

Active in R&D: Technology industries 2 (6%) 23 (70%) 27 (77%)

Active in R&D: Scientific research 1 (3%) 4 (12%) 18 (51%)

Sector Biotechnology / Life 

sciences (43%)

Energy Technology (26%)

Innovation Funnel stages

Concepts 11 (31%) 10 (30%) 23 (66%)

Design & Engineer 12 (34%) 18 (55%) 26 (74%)

Testing 10 (29%) 19 (58%) 25 (71%)

Launch 8 (23%) 19 (58%) 21 (60%)

No specific sectorOther sector than most 

common sectors on 

science parks (46%)

Table 20 Overview of cluster characteristics 



60 
 

6.2. Chi-square test  

Paragraph 6.1 resulted in three resident organisation clusters. In this paragraph these clusters are 

compared regarding their perceived benefits of shared facilities and services. For every shared facility 

or service, respondents had the possibility to indicate that they perceive no benefits at all. As 

paragraph 5.3 already showed, respondents chose this option in 34% of the cases. Due to this high 

number, the three clusters are compared with regard to this variable first. The variables on cluster 

participation and perceived benefits of shared facilities and services are all categorical, so a Pearson’s 

chi-square test is used (Field, 2009). Per shared facility or service, a contingency table is made and a 

chi-square test is performed. For a Pearson’s chi-square test the expected frequencies in each cell of 

the contingency table must be greater than five in order to ensure that the chi-square distribution is 

close enough to the sampling distribution. However, in the contingency table of networking events, 

the expected frequencies are too low (less than five). Therefore, the Fisher’s Exact test is used, which 

computes the exact probability of chi-square statistic that is accurate for small samples (Field, 2009).  

Table 21 shows the differences between the cluster (see Appendix H for the results of the chi-square 

tests). The shared facilities and services are listed based on the percentage of respondents that 

indicated to perceive at least one benefit. The shared facilities and services seem to deviate a lot 

regarding this variable. For the whole sample, networking events (89%), conference centre (82%) and 

park management (77%) are most often associated with at least one perceived benefit. However, some 

shared facilities and services are associated considerably less. Hotel and residential housing (17%), 

venture capital access (25%), specials (37%), additionals (42%), leisure facilities and services (44%) and 

equipment (47%) are not associated with perceived benefits by the majority of the sample group. 

When comparing the clusters, there are no significant differences found on the .01 level (2-tailed). 

Only with regard to specials (e.g. screening, wind tunnel, joint permits, etc.) the clusters significantly 

differ on a .05 significance level (2-tailed). Cluster 1 and 2 show similar preferences and both have 

many respondents that do not associate any benefits to specials (with 71% and 73% respectively). 

Whereas cluster 3 shows a slight majority that perceives at least one benefit from specials (54%). It 

was expected that non-R&D intensive organisations perceive less benefits from specials, however it is 

harder to explain why R&D intensive start-ups do associate less benefits to specials. It might be 

explained by the fact that R&D intensive start-ups are less active in R&D than R&D intensive SME’s 

(respectively 76% and 100%). Unexpectedly, the clusters do not show significant differences on the 

other shared facilities and services. The next paragraph explains the differences between the clusters 

regarding their perceived benefits of science parks in general and shared facilities and services 

specifically.  
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6.3. Lift Ratio  

In the previous paragraph, the clusters did not show significant differences regarding whether or not 

they benefit from shared facilities and services, except for specials. This paragraph addresses the 

differences between clusters regarding which perceived benefits they have from shared facilities and 

services specifically. To do so the Lift ratio is used, which is a useful metric to evaluate the relative 

preferences of the clusters (Ling & Li, 1998). It is a measure for the performance of a target group 

(cluster) with  respect to the population as a whole. By dividing the cluster associations by the average 

associations of the total population, the Lift ratio ranks the clusters with respect to their perceived 

benefits of shared facilities and services. For a full explanation of the Lift methodology see paragraph 

4.2.3.  

Since the Lift ratio is not a statistical methodology, there is no test for significance possible. Therefore, 

a chi-square test is performed to test whether the clusters differ significantly with respect to their 

perceived benefits of shared facilities and services. Similarly, the clusters are compared with respect 

to their perceived benefits of science parks in general. Table 22 shows the attributes on which the 

clusters show significant differences (appendix I includes the chi-square values of the other shared 

facilities and services, broken down per perceived benefit).  

N = 103 N= 35 N = 33 N = 35

Benefit1

No 

benefits Benefit1

No 

benefits Benefit1

No 

benefits Benefit1

No 

benefits

R&D related

Laboratories 55% 45% 43% 57% 58% 42% 66% 34%

Equipment 47% 53% 34% 66% 45% 55% 60% 40%

Specials* 37% 63% 29% 71% 27% 73% 54% 46%

Business supporting

Conference centre 82% 18% 80% 20% 88% 12% 77% 23%

Park management 77% 23% 80% 20% 76% 24% 74% 26%

Training programs 60% 40% 54% 46% 58% 42% 69% 31%

Business support 55% 45% 57% 43% 64% 36% 46% 54%

Information access 53% 47% 43% 57% 55% 45% 63% 37%

Venture capital access 25% 75% 14% 86% 24% 76% 37% 63%

Community related

Networking events 89% 11% 91% 9% 94% 6% 83% 17%

Restaurant/cafeteria 73% 27% 69% 31% 79% 21% 71% 29%

Social events 72% 28% 80% 20% 64% 36% 71% 29%

Leisure facilities and services 44% 56% 49% 51% 36% 64% 46% 54%

Additionals 42% 58% 46% 54% 27% 73% 51% 49%

Hotel & residential housing 17% 83% 11% 89% 21% 79% 17% 83%
1 At least one benefit selected

* Significant on the 0.05 level (2-tailed)

Total sample

C1 (Non-R&D 

intensive 

organisations)

C2 (R&D-

intensive start-

ups)

C3 (R&D-

intensive SME's)

Table 21 Differences between clusters regarding whether or not they benefit from shared facilities and services 
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Since the sample size is relatively small (n=103) and the goal of this section is to explore the differences 

between the clusters in more detail, also the .1 level of significance (2-tailed) is explored (besides the 

.01 and .05 level of significance (2-tailed)). For the contingency tables that had too many cells with a 

count less than five, the Fisher’s Exact test is used (Field, 2009). The clusters significantly differ on a 

.05 level (2-tailed) with respect to their perceived benefits of science parks in general. Furthermore, 

they significantly differ on a .1 level (2-tailed) on specials (e.g. screening, wind tunnel, joint permits, 

etc.), information access (e.g. library, platform to find innovation partners, science-, business 

databases, etc.) and social events (e.g. concerts, marathon, festivals, etc.). This implies that the clusters 

associate significantly different benefits with the attribute science parks in general, and moderately 

significant different benefits with the attributes; specials, information access and social events. 

 

 

 

 

 

 

 

 

 

In addition to the chi-square tests (table 22) the differences between the clusters are discussed in more 

detail by using the Lift ratio. As already explained, the Lift ratio is not a statistical methodology and 

therefore it is not possible to determine significant conclusions. Hence, a threshold value needs to be 

chosen in order to draw conclusions about which perceived benefits are associated with shared 

facilities and services. Often the threshold is adjusted so that a fixed percentage of cases are concluded 

as positive (Caruana & Niculescu-Mizil, 2004). For example, for marketing purposes it is meaningful to 

send a particular advertisement to the 10% of the population predicted most likely to respond. 

However, in previous studies the threshold  strongly depends on the item researched. For this study, 

it is less relevant to determine a fixed percentage as threshold, since it is not the goal to determine a 

target group. It is more relevant to use a threshold value, so that conclusions can be drawn about 

which perceived benefits are associated remarkably often to the shared facilities and services, and 

how the clusters deviate in respect to this. In order to determine an appropriate threshold value, the 

Lift ratios are analysed. Because the goal of this study is to determine the perceived benefits of shared 

facilities and services, only the Lift ratios that indicate positive relation (Lift > 1) are considered. All in 

all, this study adapts a threshold value of: Lift ratio > 1.5. Thus, the perceived benefits that show a 

positive relation with a particular shared facility or service that is bigger or equal to Lift ratio = 1.5, are 

emphasised as remarkable. Besides comparing the clusters, the following paragraphs also discuss 

which perceived benefits are associated with science parks in general and shared facilities and services 

specifically for the total sample. 

Chi-square 

value

Degrees of 

freedom

Significance 

(2-tailed)

Science parks in general 26.871 14 0.020**

R&D related

Specials  22.905 14 0.062*

Business supporting

Information access 21.209 14 0.096*

Community related

Social events 22.871 14 0.062*

* Signi ficant on the 0.10 level  (2-ta i led)

** Signi ficant on the 0.05 level  (2-ta i led)

Table 22 Chi-square test for significant differences between clusters on perceived benefits 
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6.3.1.  Science parks in general 

Before the shared facilities and services are discussed in detail, the clusters are compared regarding 

their perceived benefits of science parks in general. Paragraph 5.3.2. already showed which perceived 

benefits are most important for the total sample. However, the clusters differ to this regard. As shown 

in table 22, the clusters significantly differ regarding which perceived benefits they associate to science 

parks in general (χ2(103, 14)=26.871; p=.020). Figure 22 shows the perceived benefits of the total 

sample and the Lift ratios of the three clusters. Especially cluster 1 deviates from the total sample. 

These non-R&D intensive organisations related the proximity of markets and customers (B2) most 

often to science parks in general, whereas this benefit got mentioned little by cluster 2 and 3. This 

might be explained by the fact that R&D intensive start-ups and SME’s are typically clients from 

organisations in cluster 1. This is emphasised by the fact that a (small) majority of the non-R&D 

intensive organisations offers consultancy services (see paragraph 6.1.2.). Furthermore, with a Lift 

ratio of 1.59, cluster 1 associated the liveability of the site (B5) relatively often to science parks in 

general. Whereas, cluster 2 mentioned this benefit less. Cluster 2 and 3 do not show perceived benefits 

that have a Lift ratio above the threshold value of >1.5.  

 

 

 

 

 

 

 

 

 

 

 

 

The following paragraphs address the shared facilities and services. The figures illustrate the Lift ratios 

of the total sample and the clusters compared to the mean (total sample). When a bar chart is coloured 

green the cluster deviates positively from the mean and therefore has a higher Lift ratio than the total 

sample; when a bar chart is coloured red the cluster deviates negatively from the mean and therefore 

has a lower Lift ratio than the total sample.   

Figure 22 Perceived benefits of science parks in general and lift ratios per cluster 
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6.3.2.   Laboratories 

Figure 23 shows the lift ratios of 

laboratories (e.g. clean room, 

piloting room, FabLab, BioLab, 

etc.). None of the perceived 

benefits has a Lift ratio that falls 

above the threshold value of 

>1.5. Therefore, it is concluded 

that laboratories were not 

remarkably often associated 

with any specific benefits. 

Furthermore, as the chi-square 

analysis (table 22) already 

revealed, the clusters do not 

differ significantly regarding 

their perceived benefits of 

laboratories (χ2(103, 14)=16.314; p=.295).  

6.3.3.   Equipment 

Respondents mainly related the 

benefit cost of accommodation 

and services (B7) to equipment 

(e.g. 3D printer, microscope, 

centrifuges, etc.). With a Lift 

ratio of 1.55 it falls above the 

threshold value of >1.5. This 

implies that at science parks, 

resident organisations make use 

of equipment for a competitive 

rate. The other perceived 

benefits have a lower Lift ratio 

than the threshold value. 

Furthermore, the chi-square 

analysis (table 22) revealed that 

the clusters do not differ significantly regarding their perceived benefits of equipment (χ2(103, 

14)=17.579; p=.227). 

Figure 23 Lift ratios of laboratories 

Figure 24 Lift ratios of equipment 
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6.3.4.   Specials 

For specials (e.g. screening, wind 

tunnel, joint permits, etc.), none 

of the perceived benefits has a 

Lift ratio that falls above the 

threshold value of >1.5. 

Therefore, it is concluded that 

specials were not remarkably 

often associated with any 

specific benefits. However, the 

chi-square analysis (table 22) 

revealed that the clusters differ 

moderately significant regarding 

their perceived benefits of 

specials (χ2(103, 14)=22.905; 

p=.062). With a Lift ratio of 0.12, 

it seems that cluster 1  associated knowledge sharing and on site collaborations (B1) remarkably little 

to specials compared to the total sample. Furthermore, it is remarkable that the proximity of firms in 

similar industrial sectors (B4) got associated considerably often to specials by cluster 1 (Lift = 1.61) and 

3 (Lift = 1.50) compared to cluster 2 (Lift = 0.55). Finally, the clusters seem to disagree about cost 

related benefits (B7) in relation to specials. Where cluster 3 associates this benefit relatively often to 

specials, cluster 2 and 3 do not. As already discussed with the chi-square analysis in paragraph 6.2, 

cluster 3 associates significantly more benefits to specials than the other clusters. 

6.3.5.   Conference centre 

The chi-square analysis in 

paragraph 6.2 revealed that 

resident organisations seem to 

associate relatively many 

benefits to a conference centre 

(e.g. meeting rooms, co-working 

spaces, exhibition/show rooms, 

etc.). However, none of the 

perceived benefits falls above 

the threshold value of >1.5. 

Therefore, it is concluded that a 

conference centre is not 

remarkably often associated 

with any specific benefits. 

Furthermore, the chi-square 

analysis (table 22) revealed that the clusters do not differ significantly regarding their perceived 

benefits of a conference centre (χ2(103, 14)=17.215; p=.245). 

 

Figure 26 Lift ratios of conference centre 

Figure 25 Lift ratios of specials 
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6.3.6.   Park management 

With a Lift ratio of respectively 

1.86 and 1.76 resident 

organisations strongly associate 

the benefits liveability (B5) and 

image and prestige of the site 

(B6) to park management (e.g. 

maintenance, cleaning, safety & 

security, waste management, 

parking, common reception, 

etc.). Therewith these two 

benefits fall above the >1.5 

threshold. This implies that park 

management enhances the 

liveability and contributes to the 

image and prestige of science 

parks. It is remarkable that benefit 1 to 4 were related very little to park management. Compared to 

other shared facilities and services this is a unambiguous result, since there are no benefits that are 

rather statistically independent (Lift = 1). Furthermore, the chi-square analysis (table 22) revealed that 

the clusters do not differ significantly regarding their perceived benefits of park management (χ2(103, 

14)=9.709; p=.783). It seems that the clusters agree about the association between park management 

and its benefits to the liveability (B5) and image and prestige of the site (B6).  

6.3.7.   Training programs 

Training programs (e.g. 

incubator programs, workshops, 

lectures, etc.) are mainly 

associated to the benefits 

knowledge sharing and on site 

collaborations (B1) and the 

proximity of a university or 

(higher) educational institute 

(B3). Both fall above the 

threshold value of >1.5. 

Especially benefit 3 has a high Lift 

ratio of 1.76. Apparently, a 

university or (higher) educational 

institute has a positive influence 

on the supply or the quality of 

training programs. It seems logical that knowledge sharing and on site collaborations (B1) got related 

often to training programs, since generally the goal of training programs is to transfer knowledge. 

Furthermore, the chi-square analysis (table 22) revealed that the clusters do not differ significantly 

regarding their perceived benefits of training programs (χ2(103, 14)=17.483; p=.231). 

Figure 27 Lift ratios of park management 

Figure 28 Lift ratios of training programs 
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6.3.8.   Business support 

Respondents mainly related the 

benefit cost of accommodation 

and services (B7) to business 

support (e.g. ICT support, 

accountancy, administrative, 

consultancy, etc.). With a Lift 

ratio of 1.58 it falls above the 

threshold value of >1.5. This 

implies that at science parks, 

resident organisations make use 

of business support for a 

competitive rate. It is remarkably 

that all other benefits are 

negatively related to business 

support (Lift < 1); which 

indicated that these benefits are associated less to business support compared to the other shared 

facilities and services. Furthermore, the chi-square analysis (table 22) revealed that the clusters do not 

differ significantly regarding their perceived benefits of business support (χ2(103, 14)=13.971; p=.452). 

6.3.9.   Information access 

With a Lift ratio of 1.95, resident 

organisations associated the 

proximity of a university or 

(higher) educational institute 

(B3) remarkably often to 

information access (e.g. library, 

platform to find innovation 

partners, science-, business 

databases, etc.). It seems that 

the proximity of a university or 

(higher) educational institute 

enhances the access to 

information, which appears to be 

logical as universities generally 

are sources of information. The 

other benefits were mentioned relatively little, with the exception of knowledge sharing and on site 

collaborations (B1). However, with a Lift of 1.46, it falls just below the threshold value of >1.5. 

Furthermore, the chi-square analysis (table 22) revealed that the clusters differ moderately  significant 

regarding their perceived benefits of information access (χ2(103, 14)=21.209; p=.096). The clusters 

especially seem to disagree about the benefits of the proximity of markets and customers (B2). Where 

cluster 2 associated this benefit not once to information access, cluster 3 shows a positive relation (Lift 

> 1) between this benefit and information access.  Furthermore, the opposite preferences of cluster 1 

and 2 on the benefits image and prestige of the site (B6) and cost related benefits (B7) contribute to 

the significant differences between the clusters.  

Figure 29 Lift ratios of business support 

Figure 30 Lift ratios of information access 
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6.3.10.  Venture capital access 

As already explored by the chi-

square test in paragraph 6.2, 

resident organisations did relate 

only little perceived benefits to 

venture capital access (e.g. legal 

and financial consulting agencies 

for start-ups, subsidy offices, 

etc.). This is emphasised by the 

fact that  ‘not applicable’ (NA) 

got associated remarkably often 

to venture capital access (Lift = 

1.51). The other perceived 

benefits are all negatively related 

with venture capital access (Lift < 

1). Furthermore, the chi-square 

analysis (table 22) revealed that the clusters do not differ significantly regarding their perceived 

benefits of venture capital access (χ2(103, 14)=16.765; p=.270). 

6.3.11.   Networking events  

As already discovered with the 

chi-square analysis in paragraph 

6.2., networking events (e.g. 

symposia, business courses, etc.) 

got most often associated to at 

least one benefit. The Lift ratios 

clearly visualise that resident 

organisations mostly associated 

four benefits with networking 

events, namely knowledge 

sharing and on site 

collaborations (B1), the 

proximity of markets and 

customers (B2), a university or 

(higher) educational institute 

(B3) and firms in similar industrial sectors (B4). All four benefits have a Lift ratio above the threshold 

value >1.5. Apparently, networking events are associated to knowledge sharing and meeting 

(potential) customers, (future) business partners and university related people (e.g. researchers, 

students, etc.). This outcome seems logical, although, it is striking that the results are so unambiguous. 

Furthermore, the chi-square analysis (table 22) revealed that the clusters do not differ significantly 

regarding their perceived benefits of networking events (χ2(103, 14)=18.029; p=.210). 

Figure 31 Lift ratios of venture capital access 

Figure 32 Lift ratios of networking events 
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6.3.12.   Restaurant / cafeteria 

A restaurant / cafeteria got 

related to at least one benefit by 

73% of the respondents (see 

paragraph 6.2.). Analysing the 

Lift ratios, it seems that resident 

organisations mainly associated 

a restaurant / cafeteria to the 

liveability of the site (B5). With a 

Lift ratio of 2.09 it is well above 

the threshold value of >1.5. This 

results is as expected, a 

restaurant / cafeteria clearly 

contributes to the liveability of 

the site. Although, it is 

remarkable that the other 

perceived benefits are all negatively related with a restaurant / cafeteria (Lift < 1). Furthermore, the 

chi-square analysis (table 22) revealed that the clusters do not differ significantly regarding their 

perceived benefits of a restaurant / cafeteria (χ2(103, 14)=10.513; p=.724). 

6.3.13.   Social events  

Resident organisations 

associated the proximity of firms 

in similar industrial sectors (B4) 

to social events (e.g. concerts, 

marathon, festivals, etc.). With a 

Lift ratio of 1.67 is falls above the 

threshold value of >1.5. 

Apparently, resident 

organisations associate social 

events to meeting business 

partners. Three other perceived 

benefits are also positively 

related (Lift > 1) with social 

events, although, the Lift ratios 

of these benefits fall below 

threshold. Furthermore, the chi-square analysis (table 22) revealed that the clusters differ moderatly 

significant regarding their perceived benefits of social events (χ2(103, 14)=22.871; p=.062). The Lift 

ratios reveal that mainly cluster 1 associates the proximity of firms in similar industrial sectors (B4) to 

social events. Besides, cluster 1 also related the proximity of markets and customers (B2) to social 

events. With a Lift ratio of 1.79, cluster 3 rather associates the proximity of a university or (higher) 

educational institute (B3) to social events. Finally, cluster 2 shows a negative deviation from the other 

clusters on the benefits 1 to 4 and mainly related the liveability (B5) and image and prestige of the site 

(B6) to social events. 

Figure 33 Lift ratios of restaurant / cafeteria 

Figure 34 Lift ratios of social events 
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6.3.14.   Leisure facilities and services 

Leisure facilities and services 

(e.g. cinema, sport facilities, 

wellness centre, shops, etc.) 

were associated to the liveability 

of the site (B5). With a Lift ratio 

of 1.87 it falls above the 

threshold value of >1.5.  It seems 

logical that leisure facilities and 

services enhance the liveability 

of science parks. Except for the 

image and prestige of the site 

(B6), all other perceived benefits 

were associated only little (or 

never) to leisure facilities and 

services. Furthermore, the chi-

square analysis (table 22) revealed that the clusters do not differ significantly regarding their perceived 

benefits of leisure facilities and services (χ2(103, 14)=11.971; p=.609). 

6.3.15.   Additionals 

The bar charts of additional 

facilities and services (e.g. expat 

centre, bicycle repair shop, child 

care, car sharing, etc.) are very 

familiar to figure 35. Again, 

mainly the liveability of the site 

(B5) got mentioned, and falls 

above the threshold value with a 

Lift ratio of 1.70. As for leisure 

facilities and services, it seems 

logical that additionals also 

contribute to the liveability of 

science parks. The benefit image 

and prestige of the site (B6) is 

rather statistically independent, 

but the other perceived benefits are negatively related with additionals (Lift < 1). Furthermore, the chi-

square analysis (table 22) revealed that the clusters do not differ significantly regarding their perceived 

benefits of additionals (χ2(103, 14)=18.711; p=.176).  

Figure 35 Lift ratios of leisure facilities and services 

Figure 36 Lift ratios of additionals 
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6.3.16.   Hotel / residential housing  

As already explored by the chi-

square test in paragraph 6.2., 

many respondents indicated to 

associate no benefits to a hotel / 

residential housing. By analysing 

the Lift ratios, this is again 

emphasised by the fact that ‘not 

applicable’ has a Lift ratio of 1.71 

and therewith falls above the 

threshold value of >1.5. 

Remarkable is the fact that 

resident organisations associate 

none, or very few, perceived 

benefits to a hotel / residential 

housing. All perceived benefits 

are negatively related (Lift < 1) with hotel / residential housing. Furthermore, the chi-square analysis 

(table 22) revealed that the clusters do not differ significantly regarding their perceived benefits of 

leisure facilities and services (χ2(103, 14)=7.440; p=.916). 

6.4. Discussion and conclusion 

This chapter described the results and gives answer to sub question three and four and the main 

research question. First, by using a cluster analysis sub research question three ‘’What resident 

organisation categories can be identified on science parks?’’ has been answered. The cluster analysis 

resulted in three resident organisation categories: 

Cluster 1. (N=35/103). Non-R&D intensive organisations.  
Cluster 2. (N=33/103). R&D intensive start-ups.  
Cluster 3. (N=35/103). R&D intensive SME’s.  

 
Thereafter, the resident organisations’ perceived benefits were explored and to what extend the 

clusters differ with respect to this. The findings answer both sub question four, and the main research 

question respectively: 

‘’How do resident organisations categories differ regarding their perceived benefits of shared facilities 

and services?’’ 

‘’What are resident organisations’ perceived benefits of shared facilities and services on mature science 

parks in the Netherlands and to what extent is this related to their characteristics?’’ 

Before the shared facilities and services were discussed in detail, it became clear that the clusters 

significantly differ regarding their perceived benefits of science parks in general. Cluster 1 related 

benefits from the proximity of markets and customers (B2) most often to science parks in general, 

whereas this benefit was mentioned little by cluster 2 and 3. This might be explained by the fact that 

R&D intensive start-ups and SME’s are typically clients from organisations in cluster 1.  

Figure 37 Lift ratios of hotel / residential housing 
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Thereby, organisations in cluster 1 are generally more dependent on their customers with respect to 

their business (e.g. consultancy services). This is emphasised by the fact that a (small) majority of the 

non-R&D intensive organisations (cluster 1) offers consultancy services. 

Because the descriptive analysis (Chapter 5) showed that in 34% of the cases resident organisations 

associated none of the perceived benefits with shared facilities and services, this variable is explored 

first. Underneath the shared facilities and services are listed based how many resident organisations 

perceive benefits from them. 

Shared facility or service 

% of respondents that benefits from 
shared facility or service 

Networking events 89% 

Conference centre 82% 

Park management 77% 

Restaurant / cafeteria 73% 

Social events 72% 

Training programs 60% 

Laboratories 55% 

Business support 55% 

Information access 53% 

Equipment 47% 

Leisure facilities & services 44% 

Additional facilities & services 42% 

Specials 37% 

Venture capital access 25% 

Hotel & residential housing 17% 

 

Especially the result about venture capital access is remarkable. In literature this service got mentioned 

as important service for start-ups (Chan & Lau, 2005), where in this study a minority of the R&D start-

ups (cluster 2) (24%) associated one of the perceived benefits to venture capital access. Although,  39% 

of the R&D start-ups indicated that access to venture capital is present at their science park. There is 

no explanation found for this result, other than that the R&D start-ups in this sample associate less 

benefits to venture capital access than argued in the existing literature. Furthermore, it was not 

expected that the R&D-related facilities (laboratories, equipment and specials) would be associated 

this little to perceived benefits. Since these facilities are unique for science parks compared to other 

business parks, it was expected that resident organisations would choose a science park as preferred 

location due to the availability of R&D facilities. However, it seems that the majority of resident 

organisations does associate only few perceived benefits to R&D facilities. Finally, by using a chi-square 

test the clusters were compared, which resulted in a significant difference on specials (e.g. screening, 

wind tunnel, joint permits, etc.). Non-R&D intensive organisations (cluster 1) and R&D intensive start-

ups (clusters 2) showed similar preferences and both did not benefit from specials, whereas R&D 

intensive SME’s (cluster 3) had a slight majority that does benefit from specials. It was expected that 

cluster 1 benefits less from specials, however it is harder to explain why cluster 2 does not benefit from 

specials. It might be explained by the fact that cluster 2 is less active in R&D than cluster 3 (respectively 

76% and 100%). For the other shared facilities and services the clusters did not show significant 

differences.  
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Thereafter, the associations between perceived benefits and shared facilities and services were 

discussed in more detail. Table 23 summarises which perceived benefits the total sample associated 

with shared facilities and services. Positive relations that fall above the threshold value of Lift ratio > 

1.5 are coloured green. Whether the clusters associate different perceived benefits to shared facilities 

and services was addressed with a chi-square analysis. The clusters deviate significantly on a .1 level 

(2-tailed) regarding their perceived benefits of specials, information access and social events. 

Underneath, these results are discussed per category. Appendix J contains a summary of the Lift ratios, 

broken down by cluster.  

 

R&D-related facilities and services 
Overall it seems that R&D-related facilities and services were related only little to perceived benefits. 

With a Lift ratio of 1.55, equipment got associated considerably often to cost related benefits (B7). This 

is as expected, since these kind of facilities generally require a large investment and sharing them 

reduces the investment costs. Furthermore, the liveability of the site (B5) got associated very little to 

all three R&D-related facilities and services. However, it seems logical that R&D facilities do not 

contribute to the liveability of science parks.  
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Total sample B1 B2 B3 B4 B5 B6 B7 NA

R&D related

Laboratories 0,78 0,51 1,32 0,97 0,09 0,46 1,34 0,77

Equipment 0,60 0,21 0,97 1,02 0,04 0,14 1,55 0,97

Specials* 0,58 0,22 0,56 1,23 0,14 0,21 1,01 1,19

Business supporting

Conference centre 1,08 1,13 0,49 1,03 0,48 1,47 1,31 0,26

Park management 0,09 0,18 0,09 0,14 1,86 1,76 1,46 0,36

Training programs 1,59 1,26 1,76 0,62 0,16 0,31 0,28 0,66

Business support 0,72 0,21 0,31 0,16 0,65 0,47 1,58 0,78

Information access* 1,46 0,71 1,95 0,65 0,09 0,20 0,34 0,81

Venture capital access 0,58 0,94 0,12 0,75 0,05 0,46 0,15 1,51

Community related

Networking events 1,59 2,64 1,83 2,05 0,19 0,78 0,28 0,14

Restaurant / cafeteria 0,39 0,64 0,28 0,29 2,09 0,96 0,92 0,43

Social events* 0,92 1,40 0,79 1,67 1,25 1,19 0,11 0,42

Leisure facilities and services 0,11 0,11 0,11 0,00 1,87 1,06 0,22 1,09

Additionals 0,11 0,11 0,11 0,00 1,70 0,99 0,32 1,71

Hotel & residential housing 0,17 0,00 0,12 0,00 0,51 0,31 0,35 1,04
* Clusters  s igni ficantly di ffer on a  0.1 level  (2-ta i led)

Table 23 Summary of Lift ratios of total sample 

Positive relation with a Lift ratio above threshold value >1.5
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The clusters deviate moderately significantly from each other regarding their perceived benefits of 

specials (e.g. screening, wind tunnel, joint permits, etc.). As already explored, cluster 3 associates 

significantly more benefits to specials than the other clusters. It seems that cluster 3 mostly associates 

cost related benefits (B7) and the proximity of firms in similar industrial sectors (B4) to specials. Since 

specials are often sector specific and require large investments, this is a logical result.  

Business supporting facilities and services 
It seems that business supporting facilities and services were related to various perceived benefits. It 

is remarkable that, although 82% of the respondents related at least one benefit to a conference 

centre, none of the perceived benefits falls above the threshold value of >1.5. Image and prestige (B6) 

and liveability (B5) of the site were associated remarkably often to park management. This could be 

explained by the fact that park management consists of cleaning, maintenance, parking, etc., which 

contribute to the appearance and liveability of the site. Training programs and information access were 

related to the proximity of a university or (higher) educational institute (B3). Which is as expected, 

since these services are often offered for shared use by a university or (higher) educational institute. 

With a Lift ratio of 1.59, resident organisations also related knowledge sharing and on site 

collaborations (B1) considerably often to training programs. This is explained by the fact that training 

programs are generally meant to transfer knowledge. Business support only positively correlates (Lift 

ratio > 1) with cost related benefits (B7), which implies that resident organisations have access to this 

service for a competitive rate. Lastly, as already explained, venture capital access shows a considerably 

high Lift ratio (1.51) on ‘not applicable’.  

The clusters deviate moderately significantly from each other regarding their perceived benefits of 

information access (e.g. library, platform to find innovation partners, science-, business databases, 

etc.), which is mainly explained by their differences regarding the benefits proximity of markets and 

customers (B2) and cost of accommodation and services (B7). R&D start-ups not once associated the 

proximity of markets and customers (B2) to information access. This might indicate that start-ups are 

not able to receive information from their customers, or that they do not value this information. The 

first argument is the most apparent, since start-ups are generally highly dependent on their (potential) 

customers. It might also be explained by the fact that respondents were asked to prioritise the benefits 

and therefore could only mention two benefits. Furthermore, R&D start-ups often associated cost 

related benefits (B7) to information access in comparison to cases in cluster 1, who never made this 

association. This implies that information can be expensive and start-ups have the possibility to access 

it for a competitive rate at science parks. 

Community-related facilities and services 
Overall resident organisations show quite unambiguous results on community-related facilities and 

services. Some Lift ratios are very high, with values above 2, and meanwhile some perceived benefits 

were mentioned not once on certain shared facilities and services. As already explored, most resident 

organisations (89%) perceive benefits from networking events. Thereby, it is striking that networking 

events has the most Lift ratios above the threshold value (Lift ratio > 1.5), namely on the benefits: 

Proximity of markets and customers (B2), firms in similar industrial sectors (B4) and a university or 

(higher) educational institute (B3) and knowledge sharing and on site collaborations (B1). This could 

be explained by the fact that networking events mostly have a substantive content and are good 

opportunities to meet future clients, people from universities (e.g. researchers, students, etc.) and 

business partners.  
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Furthermore, the facilities restaurant / cafeteria, leisure facilities and services and additionals 

contribute to the liveability of the site (B5) with Lift ratios of respectively 2.09, 1.87 and 1.70. This is a 

logical result, however, it was expected that also social events would be associated to this perceived 

benefit. The fact that respondents were asked to prioritise the benefits, and therefore could only 

mention two benefits, could explain this. With a Lift ratio of 1.67, social events got associated with 

benefits from the proximity firms in similar industrial sectors (B4). Apparently, resident organisations 

associate social events to meeting (future) business partners. Finally, it is notable that the benefits 1 

to 4 were associated very little to hotel & residential housing, additional and leisure facilities and 

services.  

The clusters deviate moderately significantly from each other regarding their perceived benefits of 

social events. This is mainly explained by the differences regarding their benefits from the proximity of 

a university or (higher) educational institute (B3). R&D start-ups (cluster 2) never associated this 

benefit to social events, whereas R&D SME’s (cluster 3) has a Lift ratio of 1.79. Seemingly, cases in 

cluster 3 want to meet university related people at social events, which might be explained by the fact 

that 100% of cluster 3 performs R&D. Maybe they aim to accelerate their R&D activities through a 

university or (higher) educational institute. Furthermore, it seems that cluster 1 mainly associated the 

proximity of markets and customers (B2) and firms in similar industrial sectors (B4) to social events, 

with Lift ratios of respectively 2.28 and 2.43. Which implies that non-R&D organisations want to meet 

future clients and business partners at social events.   
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7 CONCLUSIONS AND 

RECOMMENDATIONS 

To conclude this research, in this chapter the main findings are discussed. The conclusion is based on 

the research question and associated sub-questions. Thereafter, paragraph 7.2. discusses the scientific 

implications. Finally, paragraph 7.3 reflects on this study, gives recommendations for further research 

and addresses practical implications. 

7.1. Conclusion 

The aim of this research was to describe the perceived benefits of shared facilities and services on 

science parks in the Netherlands. The research question that was composed is: 

‘’What are resident organisations’ perceived benefits of shared facilities and services on mature 

science parks in the Netherlands and to what extent is this related to their characteristics?’’ 

In order to answer this research question, the following sub questions were answered: 

1. What is a mature science park and what shared facilities and services can be distinguished on 

site? 

2. What characteristics of resident organisations can be identified and what are their perceived 

benefits of science parks? 

3. What resident organisation categories can be identified on science parks? 

4. How do resident organisations categories differ regarding their perceived benefits of shared 

facilities and services?  

The first two sub-questions have been answered by literature review. The other questions were 

answered with a questionnaire, which was composed to collect data about personal- and 

organisational characteristics of resident organisations and their perceived benefits of shared facilities 

and services. The questionnaire was distributed among decision makers of approximately 600 resident 

organisations on eight science parks. After the data preparation, this resulted in a final sample of 103 

respondents. In order to categorise the resident organisations a cluster analysis was performed. 

Thereafter, the clusters were compared regarding whether or not they benefit from shared facilities 

and services by using a chi-square test for independence. Finally, the differences between clusters 

regarding which perceived benefits they have from shared facilities and services were addressed.  

The results show interesting findings on the perceived benefits of science parks in general. Knowledge 

sharing and on site collaborations (B1) was the most mentioned benefit by resident organisations 

(39%), closely followed by the proximity of a university or (higher) educational institute (B3) (36%). 

These results are in line with the existing literature (e.g. Boekholt, Nagle, & Zuijdam, 2009; Zhang, 

2002). The latter benefit was mainly mentioned by the respondents from university science parks, 

wherefore it cannot be generalised for all resident organisations of science parks in the Netherlands.  
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Regarding science park characteristics, the ‘presence of shared facilities and services’ and ‘focus on 

R&D and/or knowledge based activities’ were rated most important, which confirms the relevance of 

this research. Contradictory, in 34% of the cases respondents indicated to perceive no benefits at all 

from shared facilities and services. However, it appeared that this variable correlates with the 

respective variable about the presence of shared facilities and services. This implies that resident 

organisations only perceive benefits from shared facilities and services of which they are aware of the 

presence. In conclusion, the shared facilities and services that resident organisations associate with 

perceived benefits are also important to them.  

Generally, shared facilities and services were mostly related to knowledge sharing and on site 

collaborations (B1), cost of accommodation and services (B7) and the liveability of the site (B5). 

Comparing these figures to the benefits of science parks in general, it is notable that knowledge sharing 

and on site collaborations is also the most mentioned benefit of science parks in general. Whereas 

liveability of the site (B5) and cost of accommodation and services (B7) scored as least mentioned 

benefits of science parks in general (along with ‘other’). This might indicate that, according to resident 

organisations, shared facilities and services do not contribute to the most important benefits of science 

parks, apart from knowledge sharing and on site collaborations (B1). Furthermore, the shared facilities 

and services: networking events, a conference centre and park management were associated most 

often with perceived benefits.  

However, these results treat the sample group as homogenous, while science park resident 

organisations rather are heterogeneous. In order to determine resident organisation categories, a 

cluster analysis was performed. This analysis resulted in three resident organisation categories: cluster 

1: non-R&D intensive organisations (N=35/103), cluster 2: R&D intensive start-ups (N=33/103) and 

cluster 3: R&D intensive SME’s (N=35/103). In determining these clusters the most important 

clustering variables were R&D activity, organisation size and innovation intensity.  

A chi-square analysis revealed that these clusters perceive different benefits from four attributes: 

science parks in general, special R&D facilities, information access and social events. First, non-R&D 

intensive organisations (cluster 1) deviate from the other clusters because they often mentioned 

benefits from the proximity of markets and customers (B2) in relation to the attributes: science parks 

in general and social events. This implies that non-R&D intensive organisations see cluster 2 and 3 as 

potential clients they want to meet at social events. Second, R&D intensive start-ups (cluster 2) deviate 

from the other clusters because they did not associate the proximity of markets and customers (B2) 

with information access, although they associated cost-related benefits (B7) and the proximity of a 

university or (higher) educational institute (B3) relatively often with this attribute. It is expected that 

R&D intensive start-ups are not able to receive information from their customers, but have the 

possibility to access information for a competitive rate through universities or (higher) educational 

institutes. Lastly, R&D intensive SME’s (cluster 3) deviate from the other clusters with respect to their 

perceived benefits from special R&D facilities and social events. Cluster 3 significantly related more 

benefits to special R&D facilities, which might be explained by the fact that 100% of the cases in this 

cluster performs R&D. Furthermore, cluster 3 related the proximity of a university or (higher) 

educational institute (B3) to social events, which implies that they want to meet university related 

people (e.g. researchers, students, etc.) at social events. It is expected that they aim to accelerate their 

R&D activities through a university or (higher) educational institute. 
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In conclusion, this study explored resident organisations’ perceived benefits of shared facilities and 

services and to what extend this is related to their characteristics. Based on the analysis and the 

interpretation of the results, it can be stated that generally resident organisations perceive benefits 

from shared facilities and services. Although, whether a particular shared facility or service is 

associated with benefits, strongly relates to its presence (to the awareness of resident organisations). 

The comparison between the clusters resulted in some considerable differences. Although these could 

be explained, more empirical research is necessary to verify these hypotheses.  

7.2.  Scientific implications 

The number of science parks has risen in the last decades and consequently, more literature on this 

subject appeared. This thesis contributes to the knowledge in the research field of science parks. Many 

studies focus on the impact of science parks on (regional) economic development, business 

performance (e.g. revenues, growth, etc.), or research performance (e.g. patents, R&D investments, 

etc.). However, research into the users’ perspective of science parks is limited. Especially research into 

the perceived benefits of shared facilities and services is lacking, while this is one of the unique 

elements of science parks. Furthermore, even though literature argues the importance of establishing 

a balanced composition of resident organisations, a clear typology of science park resident 

organisations is lacking too. This study proposes a typology of science park resident organisations, gives 

insight into their perceived benefits of shared facilities and services and to what extend they differ on 

this regard. These results are mentioned little in literature and therefore this research can be 

considered as original.  

Literature from the UK often argues the benefits from a university or (higher) educational institute to 

science park resident organisations (e.g. Westhead & Batstone, 1997; Hansson, Husted, & Vestergaard, 

2004). This notion is partially confirmed by the results of this study. It appeared that there is a 

difference between the perceived benefits of organisations that are resident at university- or industry 

science parks. Where resident organisations from university science parks indeed confirm the benefits 

from the proximity of a university or (higher) educational institute, resident organisations from 

industry science parks show different preferences and mostly mentioned benefits from knowledge 

sharing and on site collaborations. This might be explained by two causes. First, a difference between 

the perceived benefits of UK-based and Netherlands-based science park resident organisations, and 

second, a difference between resident organisations’ perceived benefits of different science park 

models (university- versus industry science parks). Consequently, it is expected that geographical 

aspects and different science park models influence resident organisations’ perceived benefits. This 

could be an interesting subject for future research.  

Furthermore, it is remarkable that generally shared facilities and services were associated little with 

benefits from the proximity of a university or (higher) educational institute (see paragraph 5.3.). 

Science park literature argues that often universities or (higher) educational institutes offer shared 

facilities and services (e.g. Draisma & Buck, 2015), therefore, it was expected that respondents would 

associate this benefit to shared facilities and services. Again, it is expected that this is due to different 

science park models (university- versus industry science parks). Further research into resident 

organisations’ perceived benefits in relation to the science park model is recommended.   
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Notably is the result about venture capital access. In literature this service got mentioned as important  

for start-ups (e.g. Chan & Lau, 2005) and as high value-added service on science parks (IASP, 2007), 

where in this study a minority of the R&D intensive start-ups (cluster 2) (24%) associated one of the 

perceived benefits to venture capital access. There is no explanation found for this result, other than 

that the R&D intensive start-ups in this sample associate less benefits to venture capital access than 

argued in the existing literature. Further research is needed to make a clear statement about this. 

Furthermore, it was not expected that the R&D-related facilities (laboratories, equipment and specials) 

would be associated this little to perceived benefits. Literature suggested that resident organisations 

might choose a science park as preferred location, because these facilities are unique for science parks 

compared to other business parks (e.g. Hansson, Husted, & Vestergaard, 2004). It is interesting to 

further investigate this subject as well. 

Furthermore, this study proposes a comprehensive list of shared facilities and services, deducted from 

literature and practice. Respondents had the possibility to indicate if they demand extra facilities and 

services on their science park (see appendix K). The comprehensiveness of the proposed list is 

emphasised by the fact that all additive facilities and services that were named by the respondents, 

fall under one of the prelisted shared facilities and services. Thereby, the results revealed which shared 

facilities and services are mostly present on science parks and which are lacking (to the awareness of 

resident organisations). In addition, through literature review this thesis suggests a list of resident 

organisations’ perceived benefits of science parks. Seven percent of the respondents indicated to 

perceive another benefit than the prelisted ones (see appendix L). However, the benefits named by 

respondents were mostly company specific (e.g. relocation due to an acquisition). Therefore, the 

results from the questionnaire emphasise the comprehensiveness of the list composed in this study.  

However, the limited existing literature on this subject causes that this study could hardly be compared 

to prior research. Hence, the results were difficult to interpret and further research is recommended 

to draw reliable conclusions.  

7.3. Recommendations  

The aim of this research was to determine resident organisations’ perceived benefits of shared facilities 

and services on science parks and to what extend this is influenced by their characteristics. This section 

includes the reflection of this research and practical implications, divided in two paragraphs: paragraph 

7.3.1. Limitations and recommendations and paragraph 7.3.2. Practical implications. 

7.3.1.    Limitations and recommendations 

This study has an exploratory character because of the limited knowledge about the research subject. 

The review of literature has both revealed insights and answers on the first two sub research questions 

as well it formed the basis for the questionnaire in this research. Using a questionnaire appeared to be 

a suitable method to gather data on opinions. In order to collect data on benefits of resident 

organisations, predetermined perceived benefits were used. The advantage of this method is that 

every respondent had the same answering possibilities, which made statistical analysis possible. 

However, there were are also some disadvantages to this methodology. First, on the questions about 

perceived benefits of shared facilities and services, the predetermined answering possibilities made it 

impossible to give answers other than listed and to elaborate on answers. Second, some respondents 

indicated to have difficulties with relating predetermined perceived benefits to shared facilities and 

services, which might have influenced their answers.  
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Third, to ensure that respondents prioritised the perceived benefits and to lower the time pressure of 

the questionnaire, respondents were asked to relate up to two perceived benefits to all fifteen shared 

facilities and services. This may have led to some perceived benefits being underexposed. Fourth, this 

research asked for perceived instead of actual benefits. Perceived benefits are subjective and 

determined by the respondent rather than by objective parameters. However, asking for actual 

benefits would require to question respondents about sensitive and confidential information (e.g. 

revenues, rents, satisfaction, etc.). Due to the time constraint of this research and the difficulties in 

reaching  the target group, these limitations were taken into account.  

Another important limitation of this research is caused by the relatively small sample size of 103 

respondents spread over seven science parks. A larger sample group could have possibly resulted in 

more significant associations. Thereby, the external validity of the research is questionable due to the 

small sample size. Whether the results are generalisable for the whole population of science park 

resident organisations is doubtful. Furthermore, with a bigger sample group it is possible to include 

more variables into the cluster analysis, which allows to diversify the resident organisations on more 

aspects. Another limitation of this research is caused by the selection of clustering variables. The choice 

of clustering variables depends partly on the personal opinion of the researcher, that is why the 

clustering variables composition can always be discussed. For example, a choice that could be criticised  

is that the clustering variables ‘Research & Development’ and ‘Innovation Funnel not applicable’ 

correlate. Consequently, these variables have a strong influence on the cluster composition with 

predictor values of respectively 1.0 and 0.87. By choosing other clustering variables, the cluster 

composition could have been different. Therefore further research on this subject is needed to validate 

the exploratory outcomes of this research. 

Furthermore, although it was attempted to collect a diverse sample of resident organisations, the 

sample group is not completely random. This can be attributed to that the questionnaire distribution 

was highly dependent on the intermediaries on science parks. For example, on some science parks 

only the incubator was prepared to distribute the questionnaire. This resulted in a high percentage of 

start-ups in the sample group. In addition, the sample group could lack validity as well. Since the target 

group, decision makers, was hard to reach and the questionnaire was distributed by the intermediaries 

it could have happened that the questionnaire was accidently sent to others than the target group. 

Eventually, 72% of the sample group definitely belonged to the target group (manager or board 

director). However, for the remaining 28%, it is uncertain whether they belong to the target group. 

Since it was explicitly requested to send the questionnaire to decision makers, it is expected that these 

respondents were capable to fill in the questionnaire. Nevertheless, this cannot be verified. 

Finally, some interesting fields of research are proposed. More than a third of the sample group 

indicated to miss certain facilities and services on their science park (see appendix J). This could be 

interesting for future research; apparently many resident organisations demand for other, or more, 

shared facilities and services than currently present at science parks. It could be interesting to 

investigate what resident organisations’ demands for shared facilities and services are. On the other 

hand, from the interviews with science park managers it appeared that some science parks struggle 

with the visibility of shared facilities and services; resident organisations are often not aware of the 

presence of certain shared facilities or services. Therefore, future research should take into account 

the lack of awareness of the existence of shared facilities and services among resident organisations.   
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Furthermore, this research revealed which perceived benefits are associated to shared facilities and 

services. However, it would be interesting to elaborate on these results by researching, for example, 

the willingness to pay, importance or satisfaction of shared facilities and services. This could reveal 

which shared facilities and services are important to resident organisations, whether they are satisfied 

with them and which shared facilities and services are financially interesting to offer by the science 

park management.  

Another interesting field of research is the individual user of science parks. The existing literature only 

addresses users on the level of companies and organisations. However, the perception of the individual 

workers is underexposed. Research on this field could reveal interesting results about the added value 

of science parks in general and shared facilities and services specifically. 

Finally, this research revealed that among resident organisations, ‘the presence of a professional 

management team’ is rated as least important science park characteristic. Further research could 

elaborate on evaluating the science park concept as a whole by assessing the users’ perspective of the 

effectiveness of science park management.  

7.3.2.    Practical implications 

In this paragraph, the results of this study are transformed into recommendations for science park 

managers, owners and developers. The results are also interesting for organisations that are resident 

at, or plan to relocate to, a science park.  

Over the past decades science parks gained more attention in the Netherlands. However, in practice it 

seems that generally real estate developers and investors only have a commercial interest in financing 

science parks when a science park reaches a mature status (e.g. High Tech Campus Eindhoven). 

Especially shared facilities and services require a significant financial investment. This thesis informs 

science park managers, owners and developers about the resident organisations’ perceived benefits 

of shared facilities and services. Based on this information, science park managers, owners and 

developers can make more thoughtful decisions about developing shared facilities and services and 

increase their understanding of the motives of resident organisations. Until now they might have 

trusted their common sense, but with this research they can argument their development choices. For 

example, it is interesting to understand that non-R&D organisations associate a conference centre with 

meeting (future) customers, whereas R&D SME’s aim to meet firms in similar industrial sectors in 

conference centres. Science park managers can use the results for development, programming, 

marketing and acquisition purposes. 

Appendix J visualises the clusters and which perceived benefits they associated with shared facilities 

and services. A suggestion for science park developers is to pay attention to different wishes and needs 

of the various users in the development and exploitation of shared services and facilities. This accounts 

especially to the shared facilities and services on which the clusters showed significant differences; 

R&D specials, information access and social events. Determining the potential users gives insight in 

which shared facilities or services they demand and what benefits they perceive from these facilities 

and services. Science park developers can use this information in their advantage to design shared 

facilities and services for the users that they aim to attract. This way, the users will be more satisfied, 

which is important for the users themselves, but also for the science park owners and managers.  
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For example, when the target group for a networking event is R&D intensive SME’s, it is probable that 

they hope to meet firms in similar industrial sectors. Hence, it is suggested to invite firms in similar 

sectors to the event so that the target group is satisfied and perceives the benefit it relates to 

networking events.  

Additionally, science park managers are advised, if they do not so yet, to distribute a personal 

questionnaire among decision makers of resident organisations to gain insight into their satisfaction 

and demands. Science park managers have to keep up to date with the demands of their users so that 

they can adjust the shared facilities and services that are offered to changing demands. In addition, it 

is remarkable that more than a third of the respondents suggested additional shared facilities and 

services. Science park owners and developers can use this rather comprehensive list as inspiration for 

their own offer of shared facilities and services (see appendix K). 

Finally, it is striking that a considerable number of respondents indicated that some shared facilities 

and services are not present at their science park. This could be related to their ‘product knowledge’ 

of the science park, which is expected to increase as an organisation spends more time on site. If 

organisations only recently moved to the science park, there is a possibility that they were not aware 

of all facilities and services that are offered. Similarly, from the interviews with science park managers 

it appeared that they often struggle with the visibility of shared facilities and services. Science park 

managers are therefore advised to increase the awareness of shared facilities and services among 

resident organisations. This could be achieved with, for example, an integral digital platform.  
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9 APPENDICES 

9.1. Appendix A: Shared facilities and services named on websites of 
Dutch science parks 

Facilities

R&D-related facilities 

Laboratories 6 X X X X X X

Clean rooms 4 X X X X

Piloting rooms 4 X X X X

Equipment (e.g. 3D printer) 2 X X

Special facilities (e.g. screening,) 4 X X X X

Business supporting

Conference rooms 6 X X X X X X

Auditorium 6 X X X X X X

Exhibition room or showroom areas 3 X X X

Library 2 X X

Meeting rooms 6 X X X X X X

(Free) parking 2 X X

Co-working spaces 5 X X X X X

Community related

Restaurant/cafeteria 7 X X X X X X X

Cinema 0

Hotel 1 X

Sport facilities 6 X X X X X X

Wellness Center 1 X

Bicycle repair shop 2 X X

Car mobility services 1 X

Child care 1 X

Residential housing 2 X X

Shops (food) 4 X X X X

Shops (non-food) 3 X X X

Travel agency 0

Hairdresser 1 X

Expat Centre 2 X X

Services

Business supporting

Common licencing 1 X

Human Resources 3 X X X

Marketing 2 X X

Information access 1 X

Training (workshops, lectures, etc.) 6 X X X X X X

Venture capital access 2 X X

Platform to find innovation partners 2 X X

Science and business database 1 X

Service desk 1 X

Maintanance 4 X X X X

Cleaning 3 X X X

Common reception 1 X

Waste management 1 X

Facility management information system 1 X

Safety and security 1 X

Logistic services 1 X

Community related

Medical 2 X X

Online marketplace 1 X

Car sharing 1 X

Networking events (conferences) 8 X X X X X X X X

Social events (sports, concerts) 7 X X X X X X X

Leiden Bio 

Science park

Technopolis 

Delft

High Tech 

Campus 

Eindhoven

Brightlands 

Chemelot

Shared facilities and services

Times 

mentioned on 

websites
Kennispark 

Twente

Wageningen 

UR campus

Utrecht 

Science Park

Amsterdam 

science park
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9.2. Appendix B: Identification resident organisations’ perceived 
benefits  

  

Cluster literature

Boekholt et al. (2009) Ferguson and Olofsson (2004) Zhang (2002) Westhead and Batstone (1997)Porter (2000)

Added value and impact of science 

parks High location benefits

Factors attractive to knowledge-

based firms

Most important location 

factors for technology-based 

firms Clusters and competitive advantage

Knowledge-sharing Access to information (available at 

other businesses and local 

institusions)

On site collaborations Coorporation in R&D Internal co-operation / Linkage 

with tenants of other parks

Complementarities due to a better 

alignment of activities among cluster 

participants

Business to business / Local and 

international networks

Access to new customers Access to markets Perceive new buyers needs

(Higher) education institutes (talent) Recruiting benefits / 

Coorporation with University

Co-operation with universities or 

research institutes / Government 

support

Prestige of being linked to a 

centre of research / Scope of 

attracting graduates

Access to institutions and public goods

Local and international networks / 

Practical benefits (economies of scale, 

joint procurement, etc.)

Proximity to firms in similar 

industrial sectors / using 

same technology / 

Availability of skilled labour 

in area

Complementary products for the 

buyer / Incentives and performance 

measurement (competitive pressure) 

/ Access to specialized employees / 

Perceiving new technological, 

operating or devlivery possibilities

Livability (greenery, recreation, etc.) Friendly atmosphere among 

tenants on site

Image and prestige of the site Recruiting benefits / Image 

benefits

Prestige and credibility / 

Promotion

Prestige and overall image of 

the site

Marketing complementarities

Competitive rate Cost of premises

Business support services Advanced technological 

infrastructure (among which IT 

facilities and Internet) / Financial 

support (venture capitalists) / 

Technological support / 

Secretarial service / Quick 

response to tenants' needs

Provision of on-site 

management and common 

services

Research facilities Access to research / Access to 

equipment

Advanced technological 

infrastructure (among which R&D 

equipment)

Access to facilities of HEI or 

centre of research / Access to 

materials and components 

Access to specialized inputs

Additional servies (hairdresser, patent 

office, venture capitalists, etc.)

Car parking facilities 

Good basic infrastructure Good transport and 

communication links

Key founder lived locally, 

worked previously in locality 

or at HEI / centre of research

Firm was already based in the 

area

Expanding possibilities 

(premises and land)

Literature

Knowledge sharing and on site collaborations 

(firms, universities and institutes)

Identical to identified shared facilities and 

services

Cannot be related to shared facilities and services

Perceived benefits of science park resident 

organisations

Science Park literature

Proximity of University or (higher) educational 

institute (e.g. talent, co-operation, prestige and 

support)

Proximity of markets and customers

Excluded because:

Cost of accommodation and services

Proximity of firms in similar industrial sectors 

(e.g. joint procurement, attracting skilled labour, 

cluster benefits)

Image and prestige of the site

Liveability of the site (greenery, atmosphere, 

etc.)
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9.3. Appendix C: Identification Dutch science parks (appropriate for this 
research)  
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9.4. Appendix D: Survey for organisations resident on science parks 

 

Survey for organisations resident on science parks 

This survey is part of an independent scientific research into the added value of shared facilities and 
services at science parks in the Netherlands. The answers are processed on an anonymous basis. If 
you are interested in the results of this research, you can fill in your e-mail address on the last page. 
For questions and/or comments, please contact me through the contact details at the bottom of the 
page. The survey will take about 5 to 10 minutes. 

Shared facilities and services are often seen as an important mean to stimulate knowledge sharing 
and open innovation. However, little is known about the needs of organisations resident on science 
parks. This research identifies the need for shared facilities and services in order to describe its 
added value and manage them more adequately. The survey consists of four parts: 

1) Personal information. 

2) Organisation information. 

3) Added value of science parks in general. 

4) Added value of shared facilities and services on science parks. 

 

Thank you for your participation. 

 
Robin Junker 
t.r.junker@student.tue.nl 
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Part 1 – Personal information 

Question 1 – What is the name of science park you are working on? [Open question] 

 … 

Question 2 – What is the name of the organisation you work for? [Open question] 

 … 

Question 3 – In which department are you working? 

o General management 

o Research and development 

o Human Resources 

o Finance 

o Marketing 

o Supply Chain 

o IT 

o Other, namely… 

Question 4 – What is your job title within your organisation? [Open question] 

 … 

Question 5 – What is your current position within your organisation?  

o Support staff 

o Regular worker 

o Manager 

o Board director 

o Other, namely… 
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Part 2 – Organisation information 

Question 6 –In what year has your organisation been established? In case your organisation has been 

through mergers and acquisitions, fill in the age of the organisation which name you are currently 

carrying [Open question] 

 … 

Question 7 – In what year did your organisation (or department) move to the science park? [Open 

question] 

 … 

Question 8 – How many employees does your organisation have in total?  

o Less than 10 employees 

o Less than 50 employees 

o Less than 250 employees 

o More than 250 employees 

Question 9 – How many employees of your organisation work on the science park?  

o Less than 10 employees 

o Less than 50 employees 

o Less than 250 employees 

o More than 250 employees 

Question 10 – What activity does your organisation perform on the science park? Multiple options 

possible. 

o R&D: Technology industries (including incubation) 

o R&D: Scientific research activities (including institutional R&D) 

o Manufacturing  

o Education and training 

o Engineering services 

o Value-added services 

o Trade, sales, marketing and construction  

o Corporate office  

o Other, namely ... 

Question 11 – In which (technology) sector does your organisation operate? Multiple options 

possible. 

o IT / Telecommunications 

o Computer / Informatics  

o Biotechnology / Life Sciences 

o Internet Technologies & Services 

o Software 

o Energy Technology 

o Environmental Technology 

o Nanotechnology 
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o Industrial Electronics 

o Chemistry 

o Agro-food / Agriculture  

o Pharmaceuticals 

o New materials  

o Industrial / Manufacturing Systems 

o Food Technology 

o Consumer Electronics 

o Aeronautics / Aerospace 

o Optics 

o Tourism Services 

o Off-shore Technology 

o Sports Technology 

o Forest Technology 

o Other, namely… 

Question 12 – In what stage of the Innovation Funnel is the product of your organisation? In case 

your organisation has more products, multiple options are allowed. 
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Part 3 – Organisations’ perceived benefits of science parks in general 

Question 13 - Which of the listed perceived benefits are most important for your organisation in 
choosing for a science park as preferred location? Choose up to 2 benefits. 
 

o Knowledge sharing and on site collaborations. 
This relates to open innovation, which means relying on both internal and external R&D 
capabilities through collaboration between companies. 

o Proximity of markets and customers 
This shortens the 'time to market' and enables organisations to recognize market trends 
faster. 

o Proximity of University or (higher) educational institute 
There are several benefits related to this aspect, for instance the proximity of talent, co-
operation with, and support of, a university or (higher) educational institute), prestige of a 
university, etc. 

o Proximity of firms in similar industrial sectors 
There are several possible benefits related to this aspect, like access to specialized inputs and 
employees, economies of scale, joint permits, etc. 

o Liveability of the site 
For example greenery, atmosphere, facilities, public space, etc. 

o Image and prestige of the site 
This could contribute to the image of your organisation, but also positively influences 
attracting new customers and networks. 

o Cost of accommodation and services 
This aspect relates to the cost advantages your organisation could possibly have from 
accommodating on a science park, for instance sharing specific services. 

o Other, namely... 

 
Question 14 - Below, five science park characteristics are shown. Distribute, on the basis of 
importance, the numbers 1 to 5 about the characteristics. 
1 = most important, 5 = least important. 
 
[…]  High-end accommodation possibilities 
[…] Focus on R&D and/or knowledge based activities 
[…] Presence of a manifest knowledge carrier (e.g. a university) 
[…] Presence of a professional management team that stimulates open innovation 
[…] Presence of shared facilities and services 
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Part 4 – Organisations’ perceived benefits of shared facilities and services 

Indicate which of the following facilities and services are offered by your science park, i.e. facilities 

and services that are available (for a fee) for all resident organisations on site. 

R&D-related  

o Laboratory (e.g. clean room, piloting room, FabLab, BioLab, etc.)  

o Equipment (e.g. 3D printer, microscope, centrifuges, etc.)  

o Specials (e.g. screening, wind tunnel, joint permits, etc.) 

Business-supporting  

o Conference centre (e.g. meeting rooms, co-working spaces, exhibition/show rooms, etc.) 

o Business support (e.g. ICT support, accountancy, administrative, consultancy, etc.)  

o Training programs (e.g. incubator programs, workshops, lectures, etc.)  

o Park management (e.g. maintenance, cleaning, safety & security, waste management, 

parking, common reception, etc.)  

o Access to information (e.g. library, platform to find innovation partners, science-, business 

databases, etc.)  

o Access to venture capital (e.g. legal and financial consulting agencies for start-ups, subsidy 

offices, etc.) 

Community-related  

o Networking events (e.g. symposia, business courses, etc.)  

o Social events (e.g. concerts, marathon, festivals, etc.)  

o Restaurant / cafeteria  

o Hotel & residential housing  

o Leisure facilities (e.g. cinema, sport facilities, wellness centre, shops, etc.)  

o Additional facilities and services (e.g. expat centre, bicycle repair shop, child care, car 

sharing, etc.) 
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In the previous section you have indicated which facilities and services are offered on your science 

park. In this section you will be asked what benefits your organisation has from shared facilities and 

services. 

First of all, Community-related facilities and services are discussed. Indicate what benefits your 
organization has (or could have) from these shared facilities and services: (page 1/3) 
 
Choose up to 2 benefits. If you do not benefit from a shared service / facility, choose "Not 

applicable". 

Networking events  Examples: symposia, business courses 

Which of the listed perceived benefits do you relate to Networking events: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Social events  Examples: concerts, marathon, food 

Which of the listed perceived benefits do you relate to Social events: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Restaurant / cafeteria 

Which of the listed perceived benefits do you relate to Restaurant / cafeteria:  

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 
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Hotel & Residential housing 

Which of the listed perceived benefits do you relate to Hotel & residential housing: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Leisure facilities Examples: cinema, sport facilities, wellness centre, shops 

Which of the listed perceived benefits do you relate to Leisure facilities: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Additionals   Examples: expat centre, bicycle repair shop, child care, car sharing  

Which of the listed perceived benefits do you relate to Additionals: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 
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Second, Business-supporting facilities and services are discussed. Indicate what benefits your 
organization has (or could have) from these shared facilities and services: (page 2/3) 
 
Choose up to 2 benefits. If you do not benefit from a shared service / facility, choose "Not 

applicable". 

Conference centre  Examples: meeting rooms, co-working spaces, exhibition/show rooms 

Which of the listed perceived benefits do you relate to Conference centre: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Business support  Examples: ICT support, accountancy, administrative, consultancy 

Which of the listed perceived benefits do you relate to Business support: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Training programs  Examples: incubator programs, workshops, lectures 

Which of the listed perceived benefits do you relate to Training programs: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 
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Park management  Examples: maintenance, cleaning, safety & security, waste management, 

(free) parking, common reception 

Which of the listed perceived benefits do you relate to Park management: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Information access  Examples: library, platform to find innovation partners, science-, business 

databases 

Which of the listed perceived benefits do you relate to Information access: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Venture capital access  Examples legal and financial consulting agencies for start-ups, subsidy offices, 

etc.) 

Which of the listed perceived benefits do you relate to Venture capital access: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 
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Third, R&D-related facilities and services are discussed. Indicate what benefits your organization has 
(or could have) from these shared facilities and services: (page 3/3). 
 
Choose up to 2 benefits. If you do not benefit from a shared service / facility, choose "Not 

applicable". 

Laboratories   Examples: clean room, piloting room, FabLab, NanoLab, BioLab 

Which of the listed perceived benefits do you relate to Laboratories: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Equipment   Examples 3D printer, microscopes, centrifuges 

Which of the listed perceived benefits do you relate to Equipment: 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Specials   Examples: wind tunnel, nuclear reactor, common licencing 

Which of the listed perceived benefits do you relate to Specials? 

o Knowledge sharing and on site collaborations. 

o Proximity of markets and customers. 

o Proximity of University or (higher) research institute. 

o Proximity of firms in similar industrial sectors. 

o Liveability of the site. 

o Image and prestige of the site. 

o Cost of accommodation. 

o Not applicable. 

Final question – Are there any facilities or services you are missing on your science park? 

o No 

o Yes, namely… 
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You have come to the end of this survey. Thank you for participating.  

If you have any questions or additions, you can use the text box below. 

 

 

 

 

If you would like to receive the results of the survey, please enter your email address below. 

 

 

 

 

To complete the survey, please click Submit below. 
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9.5. Appendix E: Codebook 

 

Variable name Code

id Respondent Number N

NameSP Name of Science Park 1 = Automotive Campus Helmond; 2 = Brightlands Chemelot 

Campus; 3 = High Tech Campus Eindhoven; 4 = Leiden Bio 

Science Park; 5 = TU Delft Science Park; 6 = TU/e Campus; 7 = 

Water Campus Leeuwarden

ClusterVariable Cluster Variable

NameOrg Name of organisation

Dep Department 1 = General management; 2 = Research & Development; 3 = 

Human Resources; 4 = Finance; 5 = Marketing; 6 = Supply Chain; 

7 =  IT; 8 = Other, namely

JobTitle Job title

CurPosition Current position 1 = Support staff; 2 = Regular worker; 3 = Manager; 4 = Board 

director; 5 = Other, namely 

YearEstablishment Year of establishment Year 

YearRelocation Year of relocation to science park Year 

OrgSize Number of employees of total company 1 = Micro-sized (<10 employees); 2 = Small-sized (<50 

employees); 3 = Medium-sized (<250 employees); 4 = Big-sized 

(>250 employees) 

OrgSizeSP Number of employees working on science park 1 = Micro-sized (<10 employees); 2 = Small-sized (<50 

employees); 3 = Medium-sized (<250 employees); 4 = Big-sized 

(>250 employees) 

RD Research & Development 1 = yes; 0 = no

RDIndustry R&D: Technology industries (including incubation) 1 = yes; 0 = no

RDScience R&D: Scientific research activities (including institutional R&D) 1 = yes; 0 = no

Manufacturing Manufacturing 1 = yes; 0 = no

Education Education and training 1 = yes; 0 = no

ConsultancyServices Consultancy services 1 = yes; 0 = no

Engineeringservices Engineering services 1 = yes; 0 = no

Valueaddedservices Value added services 1 = yes; 0 = no

Trade Trade, sales, marketing and construction 1 = yes; 0 = no

Corporateoffice Corporate Office 1 = yes; 0 = no

Activity_other Other, namely… 1 = yes; 0 = no

SectorDiversity Sector diversity Number of sectors organisation operates in

ITTelecom IT / Telecommunications 1 = yes; 0 = no

ComputerInformatics Computer / Informatics 1 = yes; 0 = no

BiotechLifeScience Biotechnology / Life sciences 1 = yes; 0 = no

InternetTech Internet Technologies & Services 1 = yes; 0 = no

Software Software 1 = yes; 0 = no

EnergyTech Energy Technology 1 = yes; 0 = no

EnvironTech Environmental Technology 1 = yes; 0 = no

NanoTech Nanotechnology 1 = yes; 0 = no

IndustrialElec Industrial Electronics 1 = yes; 0 = no

Chemistry Chemistry 1 = yes; 0 = no

AgrofoodAgriculture Agro-food / Agriculture 1 = yes; 0 = no

Pharma Pharmaceuticals 1 = yes; 0 = no

NewMaterials New Materials 1 = yes; 0 = no

IndustrialManuSystems Industrial / Manufacturing Systems 1 = yes; 0 = no

FoodTech Food Technology 1 = yes; 0 = no

ConsumerElec Consumer Electronics 1 = yes; 0 = no

Aerospace Aeronautics / Aerospace 1 = yes; 0 = no

Optics Optics 1 = yes; 0 = no

TourismeServices Tourism Services 1 = yes; 0 = no

Offshore Off-shore Technology 1 = yes; 0 = no

SportsTech Sports Technology 1 = yes; 0 = no

ForestTech Forest Technology 1 = yes; 0 = no

Sector_other Other, namely… 1 = yes; 0 = no

Concepts Concepts 1 = yes; 0 = no

Design Design & Engineer 1 = yes; 0 = no

Testing Testing 1 = yes; 0 = no

Launch Launch 1 = yes; 0 = no

IF_NA Does not apply 1 = yes; 0 = no

Benefit1 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2 Proximity of markets and customers 1 = yes; 0 = no

Benefit3 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5 Liveability of the site 1 = yes; 0 = no

Benefit6 Image and prestige of the site 1 = yes; 0 = no

Benefit7 Cost of accommodation and services 1 = yes; 0 = no

Benefit_other Other, namely… 1 = yes; 0 = no

Label
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Accommodation High-end accommodation possibilities 1 = very important; 2 = important; 3 = neutral; 4 = unimportant; 5 

= very unimportant

RDFocus Focus on R&D and/or knowledge based activities 1 = very important; 2 = important; 3 = neutral; 4 = unimportant; 5 

= very unimportant

KnowledgeCarrier Presence of a manifest knowledge carries (e.g. a university) 1 = very important; 2 = important; 3 = neutral; 4 = unimportant; 5 

= very unimportant

ProfManagement 1 = very important; 2 = important; 3 = neutral; 4 = unimportant; 5 

= very unimportant

SharedFS Presence of shared facilities and services 1 = very important; 2 = important; 3 = neutral; 4 = unimportant; 5 

= very unimportant

PresenceLab Presence of laboratories 1 = yes; 0 = no

PresenceEquip Presence of equipment 1 = yes; 0 = no

PresenceSpecials Presence of specials 1 = yes; 0 = no

PresenceConfCentre Presence of conference centre 1 = yes; 0 = no

PresenceBusiSupp Presence of business support 1 = yes; 0 = no

PresenceTrainProg Presence of training programs 1 = yes; 0 = no

PresenceParkMngmnt Presence of park management 1 = yes; 0 = no

PresenceAccessInfo Presence of access to information 1 = yes; 0 = no

PresenceAccessVC Presence of access to venture capital 1 = yes; 0 = no

PresenceNetworkEvents Presence of networking events 1 = yes; 0 = no

PresenceSocialEvents Presence of social events 1 = yes; 0 = no

PresenceRestCaf Presence of restaurant / cafetaria 1 = yes; 0 = no

PresenceHotelHousing Presence of hotel & residential housing 1 = yes; 0 = no

PresenceLeisure Presence of leisure facilities 1 = yes; 0 = no

PresenceAdditional Presence of additional facilities and services 1 = yes; 0 = no

Networking events

Benefit1_1 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_1 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_1 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_1 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_1 Liveability of the site 1 = yes; 0 = no

Benefit6_1 Image and prestige of the site 1 = yes; 0 = no

Benefit7_1 Cost of accommodation and services 1 = yes; 0 = no

NA_1 Not applicable 1 = yes; 0 = no

Social events

Benefit1_2 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_2 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_2 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_2 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_2 Liveability of the site 1 = yes; 0 = no

Benefit6_2 Image and prestige of the site 1 = yes; 0 = no

Benefit7_2 Cost of accommodation and services 1 = yes; 0 = no

NA_2 Not applicable 1 = yes; 0 = no

Restaurant / cafetaria

Benefit1_3 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_3 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_3 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_3 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_3 Liveability of the site 1 = yes; 0 = no

Benefit6_3 Image and prestige of the site 1 = yes; 0 = no

Benefit7_3 Cost of accommodation and services 1 = yes; 0 = no

NA_3 Not applicable 1 = yes; 0 = no

Hotel & residential housing

Benefit1_4 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_4 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_4 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_4 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_4 Liveability of the site 1 = yes; 0 = no

Benefit6_4 Image and prestige of the site 1 = yes; 0 = no

Benefit7_4 Cost of accommodation and services 1 = yes; 0 = no

NA_4 Not applicable 1 = yes; 0 = no

Leisure facilities

Benefit1_5 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_5 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_5 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_5 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_5 Liveability of the site 1 = yes; 0 = no

Benefit6_5 Image and prestige of the site 1 = yes; 0 = no

Benefit7_5 Cost of accommodation and services 1 = yes; 0 = no

NA_5 Not applicable 1 = yes; 0 = no

Presence of a professional management team that stimulates 

open innovation 
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Additional facilities and services

Benefit1_6 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_6 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_6 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_6 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_6 Liveability of the site 1 = yes; 0 = no

Benefit6_6 Image and prestige of the site 1 = yes; 0 = no

Benefit7_6 Cost of accommodation and services 1 = yes; 0 = no

NA_6 Not applicable 1 = yes; 0 = no

Conference centre

Benefit1_7 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_7 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_7 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_7 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_7 Liveability of the site 1 = yes; 0 = no

Benefit6_7 Image and prestige of the site 1 = yes; 0 = no

Benefit7_7 Cost of accommodation and services 1 = yes; 0 = no

NA_7 Not applicable 1 = yes; 0 = no

Business support

Benefit1_8 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_8 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_8 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_8 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_8 Liveability of the site 1 = yes; 0 = no

Benefit6_8 Image and prestige of the site 1 = yes; 0 = no

Benefit7_8 Cost of accommodation and services 1 = yes; 0 = no

NA_8 Not applicable 1 = yes; 0 = no

Training programs

Benefit1_9 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_9 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_9 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_9 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_9 Liveability of the site 1 = yes; 0 = no

Benefit6_9 Image and prestige of the site 1 = yes; 0 = no

Benefit7_9 Cost of accommodation and services 1 = yes; 0 = no

NA_9 Not applicable 1 = yes; 0 = no

Park management

Benefit1_10 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_10 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_10 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_10 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_10 Liveability of the site 1 = yes; 0 = no

Benefit6_10 Image and prestige of the site 1 = yes; 0 = no

Benefit7_10 Cost of accommodation and services 1 = yes; 0 = no

NA_10 Not applicable 1 = yes; 0 = no

Access to information 

Benefit1_11 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_11 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_11 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_11 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_11 Liveability of the site 1 = yes; 0 = no

Benefit6_11 Image and prestige of the site 1 = yes; 0 = no

Benefit7_11 Cost of accommodation and services 1 = yes; 0 = no

NA_11 Not applicable 1 = yes; 0 = no

Access to venture capital

Benefit1_12 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_12 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_12 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_12 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_12 Liveability of the site 1 = yes; 0 = no

Benefit6_12 Image and prestige of the site 1 = yes; 0 = no

Benefit7_12 Cost of accommodation and services 1 = yes; 0 = no

NA_12 Not applicable 1 = yes; 0 = no

Laboratories

Benefit1_13 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_13 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_13 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_13 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_13 Liveability of the site 1 = yes; 0 = no

Benefit6_13 Image and prestige of the site 1 = yes; 0 = no

Benefit7_13 Cost of accommodation and services 1 = yes; 0 = no

NA_13 Not applicable 1 = yes; 0 = no
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Equipment

Benefit1_14 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_14 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_14 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_14 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_14 Liveability of the site 1 = yes; 0 = no

Benefit6_14 Image and prestige of the site 1 = yes; 0 = no

Benefit7_14 Cost of accommodation and services 1 = yes; 0 = no

NA_14 Not applicable 1 = yes; 0 = no

Specials

Benefit1_15 Knowledge sharing and on site collaborations 1 = yes; 0 = no

Benefit2_15 Proximity of markets and customers 1 = yes; 0 = no

Benefit3_15 Proximity of University or (higher) educational institute 1 = yes; 0 = no

Benefit4_15 Proximity of firms in similar industrial sectors 1 = yes; 0 = no

Benefit5_15 Liveability of the site 1 = yes; 0 = no

Benefit6_15 Image and prestige of the site 1 = yes; 0 = no

Benefit7_15 Cost of accommodation and services 1 = yes; 0 = no

NA_15 Not applicable 1 = yes; 0 = no
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9.6. Appendix F: Perceived benefits of shared facilities and services 

B1 = Knowledge sharing and on site collaborations,  
B2 = Proximity of markets and customers,  
B3 = Proximity of a university or (higher) educational institute,  
B4 = Proximity of firms in similar industrial sectors,  
B5 = Liveability of the site,  
B6 = Image and prestige of the site,  
B7 = Cost of accommodation and services,  
NA = Not applicable. 
 
R&D-related shared facilities and services 

 

 

 

 

 

 

 

 

 

 

 

Business supporting shared facilities and services 
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Community-related shared facilities and services 
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9.7. Appendix G: Cluster solutions: predictor values and cluster 
coefficients 

 

 

Every row represents a cluster solution. The lowest predictor values have been marked red and are 

underscored. Cluster solution 17 is chosen based on five criteria (as argued in paragraph 6.1): (1) the 

clustering variables must cover all the themes: organisation characteristics, activity, sector diversity 

and Innovation Funnel. (2) The cohesion coefficient should be at least 0.3 and (3) predictor values for 

clustering membership 0.02. While selecting a cluster solution attention was paid to (4) the relevance 

of the clustering variables to the science park literature and (5) the variance of the variable among 

clusters within a cluster solution should be sufficient. 
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1 0.4 12 - 32 - 11 - 48 0.11 0.04 0.79 0.85 1 0.01

2 0.3 35 - 15 - 53 0.16 0.47 0.33 1 0.01 0.18

3 0.4 20 - 16 - 36 - 31 0.32 0.62 0.59 0.01 0.81 1

4 0.3 48 - 26 - 29 0.08 0.02 1 0.62 0.00 0.6

5 0.4 27 - 42 - 34 1 0.56 0.03 0.04 0.07 0.74

6 0.3 30 - 38 - 35 1 0.58 0.04 0.07 0.05 0.87

7 0.3 25 - 32 - 17 - 29 1 0.83 0.18 0.06 0.29 0.27

8 0.4 37 - 32 - 34 0.21 0.29 0.98 0.14 1 0.15

9 0.4 14 - 16 - 37 - 36 1 0,59 0.4 0.4 0.01 0.95

10 0.4 22 - 28 - 27 - 26 0.13 0.35 0.71 0.05 0.78 1

11 0.3 35 - 33 - 35 0.24 0.94 1 0.09 0.03 0.87

12 0.3 35 - 33 - 35 0.24 0.94 1 0.09 0.03 0.87

13 0.4 47 - 56 0.02 0.04 0.09 0.01 0.00 1

14 0.3 27 - 39 - 37 1 0.64 0.21 0.02 0.03 0.99

15 0.3 14 - 32 - 28 - 29 0.30 1 0.61 0.05 0.04 0.01

16 0.3 40 - 33 - 30 0.12 0.46 1 0.4 0.04 0.58

17 0.3 35 - 33 - 35 0.24 0.94 1 0.09 0.03 0.87

Cluster Info

Variables

Organisation 

characteris tics
Activi ty Innovation Funnel
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9.8. Appendix H: Chi-square test for significant differences between 
clusters about whether or not they benefit from shared facilities 
and services 

 

 

  

R&D related

Laboratories 3.798 2 0.150

Equipment 4.676 2 0.097

Specials  6.900 2 0.032*

Business supporting

Conference centre 1.386 2 0.500

Park management 0.344 2 0.842

Training programs 1.629 2 0.443

Business support 2.277 2 0.320

Information access 2.839 2 0.242

Venture capital access 4.871 2 0.088

Community related

Networking events 2.194 2 0.374

Restaurant/cafeteria 0.947 2 0.623

Social events 2.253 2 0.324

Leisure facilities and services 1.117 2 0.572

Additionals 4.418 2 0.110

Hotel & residential housing 1.195 2 0.550

* Significant on the 0.05 level (2-tailed)

Chi-square test for significant differences between 

clusters regarding whether or not they benefits from 

shared facilities and services

Significance 

level (2-sided)

Degrees of 

freedom

Pearson's chi-

square 
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9.9. Appendix I: Chi-square test for significant differences between 
clusters on perceived benefits of shared facilities and services 

For some chi-square calculations, more than 20% of the cells of the contingency table had an expected 

count of less than five. In those cases the Fisher’s Exact test is used. The chi-square values for which 

the Fisher’s Exact test is used are coloured red in the table below. 

    

B1 B2 B3 B4 B5 B6 B7

NA/ 

other

Total chi-

square value DF

Significance 

(2-tailed)

Science parks in general 2,399 13,494 3,707 0,028 1,787 4,039 0,020 1,397 26,871 14 0.020**

R&D related

Laboratories 4,168 1,400 0,229 0,227 1,186 0,401 4,905 3,798 16,314 14 0.295

Equipment 2,001 1,186 1,816 0,227 1,800 2,630 3,243 4,676 17,579 14 0.227

Specials  6,137 1,304 0,651 1,151 1,761 1,761 3,240 6,9 22,905 14 0.062*

Business supporting

Conference centre 0,192 7,681 4,049 0,966 0,175 1,577 1,189 1,386 17,215 14 0.245

Park management 1,761 2,630 1,800 1,917 0,087 0,150 1,020 0,344 9,709 14 0.783

Training programs 5,759 2,587 0,965 2,848 0,651 1,647 1,397 1,629 17,483 14 0.231

Business support 0,922 1,186 2,000 1,917 3,103 0,401 2,165 2,277 13,971 14 0.452

Information access 3,321 3,985 0,097 0,651 2,630 2,000 5,686 2,839 21,209 14 0.096*

Venture capital access 3,446 1,220 1,800 0,651 1,800 1,098 1,879 4,871 16,765 14 0.270

Community related

Networking events 4,084 4,710 1,032 1,723 0,976 0,259 2,811 2,434 18,029 14 0.210

Restaurant/cafeteria 0,124 3,985 0,435 1,304 0,596 0,695 2,427 0,947 10,513 14 0.724

Social events 0,561 4,258 8,292 1,444 1,476 2,826 1,761 2,253 22,871 14 0.062*

Leisure facilities and services 1,761 1,800 1,800 - 1,087 3,006 1,400 1,117 11,971 14 0.609

Additionals 1,879 1,800 1,800 - 2,571 2,438 3,805 4,418 18,711 14 0.176

Hotel & residential housing 2,216 - 1,800 - 1,056 0,772 0,401 1,195 7,440 14 0.916

* Signi ficant on the 0.10 level  (2-ta i led)

** Signi ficant on the 0.05 level  (2-ta i led)

Chi-square test for significant differences between clusters regarding perceived benefits of 

shared facilities and services

Chi-square values Chi-square analysis
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9.10. Appendix J: Overview of Lift ratios broken down per cluster 
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Cluster 1 B1 B2 B3 B4 B5 B6 B7 NA / other

Science parks in general** 0,70 1,86 0,75 0,93 1,59 1,24 0,93 0,40

R&D related

Laboratories 0,43 0,92 1,54 0,98 0,13 0,60 0,76 1,01

Equipment 0,35 0,34 0,68 1,07 0,14 0,00 1,12 1,28

Specials* 0,12 0,34 0,34 1,61 0,14 0,44 0,84 1,39

Business supporting

Conference centre 1,06 2,08 0,00 0,74 0,49 1,50 1,15 0,27

Park management 0,09 0,51 0,00 0,00 1,82 1,81 1,58 0,29

Training programs 1,13 1,46 2,06 1,40 0,25 0,19 0,12 0,78

Business support 0,80 0,29 0,00 0,00 0,96 0,56 1,42 0,71

Information access* 1,36 0,90 1,81 0,48 0,25 0,00 0,00 0,99

Venture capital access 0,37 0,71 0,00 1,13 0,00 0,23 0,00 1,76

Community related

Networking events 1,20 3,20 1,72 2,72 0,27 0,69 0,44 0,11

Restaurant/cafeteria 0,37 1,05 0,27 0,00 1,89 0,68 1,09 0,48

Social events* 0,98 2,28 0,51 2,43 1,28 0,66 0,21 0,29

Leisure facilities and services 0,20 0,29 0,29 0,00 1,69 1,49 0,36 0,85

Additionals 0,21 0,00 0,00 0,00 1,54 1,19 0,63 0,96

Hotel & residential housing 0,24 0,00 0,00 0,00 0,29 0,22 0,43 1,77
* Clusters  s igni ficantly di ffer on the 0.1 level  (2-ta i led)

** Clusters  s igni ficantly di ffer on the 0.05 level  (2-ta i led)

Positive relation with a Lift ratio above threshold value >1.5
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Cluster 2 B1 B2 B3 B4 B5 B6 B7 NA / other

Science parks in general** 1,17 0,74 0,84 1,04 0,45 1,15 1,04 1,34

R&D related

Laboratories 0,79 0,32 1,29 1,02 0,00 0,42 1,59 0,74

Equipment 0,71 0,00 0,68 1,07 0,00 0,00 1,67 1,00

Specials* 0,72 0,34 0,70 0,55 0,00 0,00 0,72 1,37

Business supporting

Conference centre 1,11 0,98 0,49 0,78 0,41 1,75 1,52 0,16

Park management 0,00 0,00 0,00 0,47 1,85 1,71 1,58 0,39

Training programs 1,54 1,75 1,18 0,00 0,12 0,57 0,36 0,68

Business support 0,77 0,00 0,63 0,50 0,53 0,41 1,95 0,62

Information access* 1,21 0,00 2,09 0,55 0,00 0,45 0,72 0,86

Venture capital access 0,39 1,49 0,00 0,60 0,00 0,48 0,15 1,55

Community related

Networking events 1,84 2,96 1,38 1,82 0,10 0,89 0,28 0,08

Restaurant/cafeteria 0,40 0,00 0,29 0,46 2,29 1,11 1,07 0,33

Social events* 0,79 0,84 0,00 1,34 1,53 1,64 0,00 0,56

Leisure facilities and services 0,00 0,00 0,00 0,00 1,73 0,73 0,15 1,30

Additionals 0,13 0,00 0,00 0,00 1,38 0,47 0,15 1,45

Hotel & residential housing 0,26 0,00 0,00 0,00 0,63 0,48 0,31 1,61
* Clusters  s igni ficantly di ffer on the 0.1 level  (2-ta i led)

** Clusters  s igni ficantly di ffer on the 0.05 level  (2-ta i led)

Positive relation with a Lift ratio above threshold value >1.5
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Cluster 3 B1 B2 B3 B4 B5 B6 B7 NA / other

Science parks in general** 1,17 0,30 1,43 1,04 0,89 0,58 1,04 1,34

R&D related

Laboratories 1,10 0,29 1,15 0,91 0,12 0,37 1,66 0,57

Equipment 0,72 0,29 1,47 0,93 0,00 0,38 1,82 0,68

Specials* 0,88 0,00 0,63 1,50 0,26 0,20 1,43 0,83

Business supporting

Conference centre 1,07 0,25 1,02 1,62 0,53 1,15 1,26 0,34

Park management 0,19 0,00 0,27 0,00 1,92 1,75 1,23 0,40

Training programs 2,10 0,57 2,02 0,46 0,12 0,19 0,36 0,52

Business support 0,57 0,33 0,33 0,00 0,41 0,43 1,36 1,03

Information access* 1,77 1,12 1,98 0,89 0,00 0,18 0,35 0,60

Venture capital access 0,94 0,67 0,34 0,54 0,14 0,65 0,28 1,23

Community related

Networking events 1,77 1,68 2,42 1,53 0,20 0,78 0,10 0,24

Restaurant/cafeteria 0,39 0,84 0,28 0,45 2,12 1,09 0,58 0,46

Social events* 0,98 1,01 1,79 1,21 0,96 1,32 0,11 0,42

Leisure facilities and services 0,11 0,00 0,00 0,00 2,21 0,85 0,14 1,03

Additionals 0,00 0,32 0,32 0,00 2,16 1,25 0,13 0,90

Hotel & residential housing 0,00 0,00 0,37 0,00 0,61 0,24 0,30 1,75
* Clusters  s igni ficantly di ffer on the 0.1 level  (2-ta i led)

** Clusters  s igni ficantly di ffer on the 0.05 level  (2-ta i led)

Positive relation with a Lift ratio above threshold value >1.5
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9.11. Appendix K: Additional shared facilities and services 

As a part of the questionnaire respondents had the option to fill in a shared facility or service that 

they were currently missing on their science park. The list below is a summarises all the answers that 

were given: 

- Security 

- Central organized internet 

- A3 printing possibilities 

- Big lecture hall and meeting rooms 

- Small meeting rooms with beamer (for calling, small meetings, welcoming guests, etc.) 

- Extensive opening hours (building closes at 20.00h) 

- Child care 

- Better accessibility public transport 

- A ‘smoelenboek’ for the whole science park 

- Specific software courses 

- Education and management training on-site. 

- Sufficient parking spaces 

- Charging station for e-bikes and electric cars 

- Hydrogen filling station 

- Hotel and residential housing 

- More community-related facilities and services in order to stimulate the proud of the science 

park among workers  

- Non-academic Nuclear Magnetic Resonance (NMR) facility 

- BSL-3 laboratory 

- Decent lunch and dinner facilities (including food court) 

- Sport and shower facilities 

- Easy accessible advanced chemical analysis techniques  

- Supermarket and other retail shops 

- Package service 

- Car sharing 

- Entertainment facilities and services 

- Affordable server room 

- Laundry service 
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9.12. Appendix L: Additional perceived benefits from science parks in 
general 

As a part of the questionnaire respondents had the option to suggest other perceived benefits from 

science parks in general than the prelisted perceived benefits. The list below summarises the answers 

that were given: 

- Our company acquired a firm that was located on a science park, wherefore we relocated to 

the science park. 

- Sharing facilities. 

- The network of the incubator where our company is located. 

- Investor. 

- The only near place where it is allowed to work with GMO’s. 

- We needed extra office buildings.  

- Respondent could not answer; confidential information. 


