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Abstract

Science parks as area developments have existed for decades and captivated the attention of
academia and policy-makers for their potential impact on firms and regions. Only limited
attention is given to the needs of science park firms regarding what science parks offer.
Therefore, this study focused on science park facilities and services and how firms perceive
the benefits associated with these attributes. An online survey distributed among tenants on
seven science parks in the Netherlands yielded 103 respondents. An a priori list of science
park attributes was presented in order to gain insight in how the respondents associated
these facilities and services with potential benefits. The benefits considered were derived
from proximity and innovation literature within the science park context. In general, sci-
ence park attributes were associated with either proximity benefits or benefits related to
the SP real estate. Based on a cluster analysis of organisational characteristics three ten-
ant types were identified. The three tenant types sought different benefits through differ-
ent attributes. Commercially-orientated firms associated science park attributes as ways for
being near customers. Mature science-based firms associated attributes with a wider range
of benefits, such as image benefits, being near customers and other firms. Young technol-
ogy-based firms were more cost-driven and focused on image benefits. The associations
between various types of facilities and the benefits that tenant types seek, provide insights
for practitioners in terms of the design and management of science parks and add to the
body of knowledge of science parks within the context of innovation management.
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1 Introduction

Science parks (hereafter SPs) are commonly described as physical areas where mul-
tiple knowledge-intensive organisations and institutes co-locate and where innovation
is formally and informally leveraged (Link and Scott 2015). Through decades of SP
development their main mission varies from fostering collaboration between university
and industry, to regional development and ultimately increasing the efficiency of inno-
vation (Bigliardi et al. 2006). From a policy perspective, SPs are supply-driven meas-
ures that aim to improve networking and collaboration between park tenants (Edler
and Georghiou 2007). On macro-level, they mainly address market failures in terms of
encouraging R&D to take place at selected locations (Appold 2004). On micro-level,
hosted firms share facilities and services, which allows them to avoid large capital
investments in expensive facilities, optimise use and promote synergy (Brinkg et al.
2014; Van Winden and Carvalho 2015). In addition, co-location of various firms and, if
present, universities provides for proximity benefits, such as knowledge sharing between
tenants (National Research Council 2009; Ferrara et al. 2015).

Although SPs have captivated the attention of academia for decades, the body of
knowledge on the concept remains embryonic and most of the empirical work has a
limited geographical scope by focusing primarily on the UK and China (Hobbs et al.
2017). Existing SP research has mainly focused on the evaluation of the impact of SPs
on firms in order to prove their policy effectiveness, but with limited conclusive evi-
dence. Only uniform evidence of increased networking and collaboration between firms
has been found, while little evidence is found for increased economic output (Albahari
et al. 2010). According to Mora-Valentin et al. (2018) the current conceptual framework
of SPs allows for more research to be done in the development of SPs.

Strikingly, little SP research is aimed at the needs of tenants in terms of the SP facili-
ties and services (Albahari et al. 2018). Van Dierdonck et al. (1991) studied the per-
ceived benefits of Dutch and Belgian SP firms during a period where SPs bridged the
gap between academic science and industrial technology. Westhead and Batstone (1999)
explored the perception of managed SPs and concluded that they should strengthen their
managerial effort to show that these parks are more than a real estate proposition. From
the perspective of university administrators, the perceived impact of SPs on attaining
academic missions was studied by Link and Scott (2003). Nowadays, some form of
management is present at the majority of SPs in Europe (Ng et al. 2019). Moreover, the
provision of management expertise and potential venture capital show that SPs have fur-
ther developed beyond real estate (Etzkowitz and Zhou 2017). Managing the community
of firms and shared resources and facilities on SPs is expected to create value on firm-
and park-level (Van Der Borgh et al. 2012). Albahari et al. (2018) revealed that con-
figuration and process gaps (i.e. respectively facilities and services) between supply and
needs are acknowledged by SP managers as troublesome. This mismatch deviates them
from achieving policy goals, affects current tenant firms’ performance negatively and
repels potential new tenants. As SPs are commonly funded partially by public sources
there is a sense of responsibility for proper resource allocation for current and future
SP projects (Monck and Peters 2009). Research into the perception from the user side
of SPs is therefore a first step into understanding how SPs create value for their tenants
(Albahari et al. 2018). Insights on the perceived value of different facilities and service
levels contributes to more effective SPs that in turn could promote the overall perfor-
mance of the park and its wide range of tenants.
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Furthermore, as firms may differ regarding those needs and the SP impact, the diversity
of tenants should be taken into account to obtain a clear insight in the needs of possible
subgroups. Previous research suggests that SP impact varies among different types of firms
(e.g. Diez-Vial and Fernandez-Olmos 2015; Ubeda et al. 2019). So far, the majority of
evaluation research has focused solely on start-ups (e.g. Fukugawa 2006; Yang et al. 2009;
Chan et al. 2010; Lofsten 2016), although SPs are also home to established firms, research
institutes and service providers (Van Der Borgh et al. 2012). Ferguson and Olofsson (2004)
revealed that park firms have a wide range of maturity phases, which suggests that dif-
ferent needs are required to induce growth for starting and for more developed firms. For
example, smaller and younger firms experienced more benefits from the SP image and the
collaboration with universities than older and larger firms (Ferguson and Olofsson 2004).
Moreover, Chan and Lau (2005) showed that even among start-ups within various business
development phases different benefits were important within their incubator program on
SPs.

The current study’s novel contribution to the SP literature is to provide insight on the
associations made by SP tenant firms in the Netherlands between perceived benefits and
the provided facilities and services, whilst taking into account for the possible tenant types.
Therefore, the research question addressed in this study is: which benefits do SP tenant
firms associate with SP attributes (i.e. facilities and services) and does this perception dif-
fer among tenant types? The objective of this paper is to reveal the associations tenants
make between a priori-defined facilities and services and specific SP benefits. It is based on
a survey of 103 SP tenants in the Netherlands.

This study adds to the innovation policy management and SP knowledge base both in
a scientific and a practical way. For further conceptualisation of the SP, this study sheds
light on the link between what a SP offers and what value it brings to the different types
of tenant firms. Insights into perceived benefits leads to a better understanding of how SPs
impact tenants. For the design and management of SPs, the inclusion of specific facilities
and services can be aspects to be considered as means to create value and to affect the
overall performance of the SP itself or its tenants. In order to answer the research ques-
tion, first the potential benefits are retrieved from literature. Then the research approach
is explained in more detail in Sect. 3. The sample of SP tenant firms and the analysis of
associations between attributes and benefits are examined in Sect. 4. Finally, in Sect. 5 the
major conclusions and possible future research directions are discussed.

2 Theoretical background

SPs are composed of facilities and services that are aimed at innovation policy goals (Alba-
hari et al. 2018). That some of these goals are not met due to the misalignment of the
SP real estate and services has been coined innovation incommensurability (Etzkowitz and
Zhou 2017). As SPs can be configured in various ways to attain different missions, goals
and functions, evaluating them is a complex task (Capello and Morrison 2009). Conse-
quently, the present paper is focused on the needs of SP users, to reveal which benefits SP
tenants associate with the offered facilities and services. These perceived benefits could
complement traditional performance measures as these indicators might not apply to all
SP firms (Lecluyse et al. 2018). The following sections review the literature to provide an
overview of the benefits tenant firms might perceive. Each of the seven subsections con-
sist of one perceived benefit; (1) knowledge sharing and collaboration, (2) proximity of
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university, (3) proximity of firms in similar sectors, (4) proximity of markets and custom-
ers, (5) liveability of the site, (6) image and prestige of the site and (7) cost of accommoda-
tion and services.

2.1 Knowledge sharing and collaboration

Essentially, SPs are developed to promote interaction or networking through proximity
between actors and to promote industrial activity and ultimately innovation (Edler and
Georghiou 2007). The underlying mechanisms of localised knowledge spill-overs among
co-located firms and institutions are believed to enhance invention and innovation (Lee and
O’Huallachain 2012).

In general, geographical proximity contributes to, amongst other, cost reduction,
increased personal interaction and development of social networks and therefore it aids
knowledge transfer (Rosenkopf and Almeida 2003). Previous research showed that firms
where corporate or academic R&D and high-skilled labour is essential, are more likely
to concentrate geographically. Co-location of innovating firms and academia contributes
in some way to the circulation of information among those involved (Storper and Vena-
bles 2004). Besides geographical proximity, other types of proximity are likely to influ-
ence knowledge transfer between actors as well (Boschma 2005). These include cognitive,
organisational and social proximity, where too much or too little proximity hinders knowl-
edge transfer.

From a social proximity perspective, unplanned knowledge transfer on park-level is
characterised by non-pecuniary and informal interactions. Social proximity is largely based
on repeated interactions and trust (Boschma 2005). This is in contrast to knowledge trade,
which is often facilitated by technology transfer offices through licensing, spin-offs or con-
tract research (Villasalero 2014). Moreover, Storper and Venables (2004) argued that shar-
ing difficult to codify, tacit knowledge and the stimulation of innovation is only possible
through a high social proximity between actors and the subsequent face-to-face interac-
tions. The degree of interaction (i.e. through face-to-face or virtual contact) and proximity
among both parties’ knowledge bases is key for the success of knowledge transfer (Cum-
mings and Teng 2003). Diez-Vial and Ferndndez-Olmos (2015) argued that repeated for-
mal and informal collaboration with universities allow firms to increase their absorptive
capacity. This capacity of identifying value, assimilation and commercialisation of ideas
enables organisations to utilise external knowledge sources more efficiently (Cohen and
Levinthal 1990). Firms with high absorptive capacity benefit less from SPs as their knowl-
edge bases might be too similar to others (Ubeda et al. 2019). Tacit knowledge, which is
often complex knowledge, is more easily shared among strong ties, while well-documented
knowledge is benefited by weak ties (e.g. Hansen 1999; Byosiere et al. 2010). Socialisation
among actors on SPs enhances tie strength and therefore eases the transfer of valuable tacit
knowledge (Inomata et al. 2016).

2.2 Proximity of university

Dettwiler et al. (2006) inquired start-ups on the importance of geographical proximity ben-
efits, distinguishing nearness to a university, to customers and to firms (both competing
and similar types). The proximity of a university was most valued, followed by customers
and lastly firms whereby competing and similar firms were equally important. Ferguson
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and Olofsson (2004) also found that start-ups valued the cooperation with a university rela-
tively more than access to new customers.

Industrial R&D activity that is closely located to the university shows on a state-level
higher numbers of corporate patents (Jaffe 1989). On firm-level, Romijn and Albu (2002)
showed that start-ups that reported geographical proximity benefits to universities or labo-
ratories tended to have more and/or complex innovations and also a higher number of held
patents. Audretsch and Lehmann (2006) argued that small and medium-sized enterprises
choose to locate near universities for the potential access to research and human capital. In
the U.S., SPs more closely located to research universities were found to be growing faster
in the number of firms, but this was unrelated to the presence of incubators (Link and Link
2003).

2.3 Proximity of firms in similar sectors

Organisational proximity is defined as the similarities in control and management of each
involved actors’ respective organisation (Boschma 2005). From an organisational perspec-
tive Chan and Lau (2005) argued that as SPs co-locate firms who are active in various parts
of the value chain, these firms are likely to find suitable partners for collaboration both
downstream and upstream. SPs, and if present incubators, play a pivotal role as intermedi-
aries to reduce uncertainty and promote knowledge transfer for younger firms (Fukugawa
2013). However, McAdam and McAdam (2008) argued that as firms mature and com-
petition rises, the willingness to share ideas and knowledge and collaborate on problem-
solving will likely decrease. For firms in more matured industries the close proximity for
knowledge benefits can be less apparent as knowledge is likely to be more codified and
standardised, which limits the need for co-location for sharing tacit knowledge (Diez-Vial
and Fernandez-Olmos 2017).

From a cognitive proximity perspective, Kocak and Can (2014) revealed that knowledge
sharing ties were most commonly followed by joint project or product development ties and
that these ties were even more frequent when firms were active in similar industries. There-
fore, SPs attempt to select similar firms based on technologies or sectors in order to pro-
mote synergy among them (Van Winden and Carvalho 2015). On the one hand, sufficient
cognitive proximity between firms contributes to organisational learning (Gilsing et al.
2008). On the other hand, co-location can be disadvantageous as it also leads to knowledge
spill-overs towards competing firms that are cognitively close to each other (Diez-Vial and
Ferndndez-Olmos 2017). Therefore an optimal cognitive distance is required for mutual
understanding and innovation (Van Gilsing et al. 2008). The need for a moderate overlap
between knowledge bases underscores the need for a mix of organisation types on SPs that
results in mutual learning.

2.4 Proximity of markets and customers

The geographical proximity of markets and customers provides means for firms to achieve
their commercial goals, attain information on market demand and optimise their products
or services (Lindelof and Lofsten 2003). Capello and Morrison (2009) argued that inter-
actions with customers should be both stable and intense and could lead to incremental
innovations. However, Romijn and Albu (2002) did not find significant innovation benefits
through networking activities of young firms with customers. Similarly, firms located on
or off science parks that experienced high benefits from proximity of customers also did
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not show significant different growth rates (Ferguson and Olofsson 2004). Albahari et al.
(2016) suggested that younger firms experience a positive effect of novelty, which attract
customers on the short-term, but diminishes over time.

2.5 Liveability of the site

According to Kharabsheh (2012) both SP managers and park tenants value the high-quality
landscaped environment, facilities and services as means to accommodate their employees
and clients. As property initiatives, SPs provide both private space and public space for
universities, firms and institutes. The landscaped public area can be vibrant and green with
a high level of quality of environment (Zhang 2002; Wang and Adolphe 2012). Nature and
green are often associated with positive psychological effects for work environments (Ose-
land 2009; Jahncke et al. 2011). Recent studies on greenspace at SPs revealed that the use
of greenery and seeing greenspaces from indoor workplaces contribute to the wellbeing of
employees and alleviate job stress (Gilchrist et al. 2015; Colley et al. 2017).

2.6 Image and prestige of the site

Besides liveability, the high quality landscaped park environment relates to image and rep-
utation benefits of both the SP and its tenants (European Commission 2013). Especially for
start-ups, a SP can provide legitimacy and overcome their role as new entrants (Ferguson
and Olofsson 2004). According to Van Dierdonck et al. (1991) only a minority of their
responding firms on Dutch and Belgian SPs perceived the access to scientific or techno-
logical resources at universities to be the most important location factor. In contrast, image
of the site, modes of transportation and financial incentives were the most important for
tenant firms to choose a SP. Chan et al. (2010) revealed that firms mainly located on SPs
for improving their reputation and image, which is perceived as commercially beneficial,
while less for networking or knowledge sharing. However, Ferguson and Olofsson (2004)
showed that perceived image benefits alone are insufficient for stimulating growth or sur-
vival for start-ups. Furthermore, dedicated facilities and services with shared reception ser-
vices make them appear more professional (Chan and Lau 2005; McAdam and McAdam
2008; Van Der Klundert and Van Winden 2008).

2.7 Cost of accommodation and services

Within the park environment, facilities, such as laboratories, meeting rooms, conference
rooms and sport facilites are designated for both private use and shared usage among dif-
ferent tenant firms (Ng et al. 2019). Specifically, for start-ups, specialised R&D facilities,
equipment, offices, business support, training programs, networking events, dining facili-
ties, venture capital access are usually part of the shared facilities and services within incu-
bator premises (McAdam and McAdam 2008). Moreover, the large range of SP facilities
and services enable especially start-ups to focus on their core activities (Aaboen 2009;
Dabrowska 2016). Often, rented facilities and the use of park services that are shared
between firms can reduce costs among park firms (Brinkg et al. 2014). However, accord-
ing to Westhead and Batstone (1999) accommodation costs were named one of the most
important disadvantages of SPs and even more so for firms on non-managed parks. They
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Table 1 SP benefits and attribute

Labels Benefits

Knowledge Knowledge sharing and collaboration
University Proximity of university

Firms Proximity of firms in similar sectors
Customers Proximity of markets and customers
Liveability Liveability of the site

Image Image and prestige of the site

Cost Cost of accommodation and services
Labels Attributes Examples

R&D R&D facilities Laboratory, clean room, piloting room

Equipment Equipment 3D printer, autoclave, centrifuge

Specials Specials Particle accelerator, wind tunnel, joint permits
Workspace Workspace Conference centres, co-working space, meeting rooms

Business support
Training

Park management
Information

Venture capital

Business support
Training programs
Park management
Information access

Venture capital access

ICT support, administrative, consultancy
Incubator programs, workshops, lectures
Maintenance, cleaning, safety, security
Library, network platform, databases

Legal and finance agencies, investment funds

Networking Networking events Conferences, symposium, business courses
Social Social events Concerts, marathons, food festivals

Dining Dining facilities Restaurant, cafeteria

Residential Residential facilities Hotel, residential housing

Leisure Leisure facilities Cinema, sports facilities, wellness, shops
Additional Additional facilities Expat centre, day care, car share service

found that while groups valued the offered services and the park image, they were reluctant
to pay the premium prices.
In conclusion, on the user-side, the benefits SP tenants see regarding attributes SPs offer

as emerged from this literature review, are: (1) knowledge sharing and collaboration, (2)
proximity of markets and customers, (3) proximity of university, (4) proximity of firms in
similar sectors, (5) liveability of the site, (6) image and prestige of the site and (7) cost of
accommodation and services. On the supply-side, fifteen SP attributes are distinguished,
which are adopted from previous research on SP attributes (i.e. Ng et al. 2019). The list of
attributes and benefits that are used in this study are listed in Table 1.

3 Data and methods
3.1 Sampling procedure
An online survey was designed and distributed through management teams of SPs among
the decision-makers (i.e. CEO or manager) of park tenants in the Netherlands. As they

all are located in the Netherlands, respondent firms were expected to be exposed to simi-
lar climate, culture and institutions (Acs et al. 2013). To be eligible for this research, SPs
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had to meet the following criteria: a physical location with multiple buildings, presence
of a research institute or university, a professional management team and shared facilities
and services. The management teams of seventeen eligible SP locations were contacted
and ultimately seven participated. This top-down approach was chosen as management
teams have close contacts with tenants. The survey was distributed between September and
November of 2017 among 565 tenant firms that were contacted through their respective SP
management.

3.2 Measurement

The first section of the survey involved questions on personal and general organisational
information. Specifically, respondents were shown the new product development (hereafter
NPD) funnel, consisting of (1) concept development, (2) design and engineer, (3) prototyp-
ing and testing and (4) launch (Dahan and Hauser 2002). Each phase was described and
respondents were asked which if any of the phases was applicable for their firm. Further-
more, respondents selected one or more of the 21 sectors in which their firm is active. In
the second section respondents indicated which of the fifteen predetermined SP attributes
were offered on their location. In the final section of the survey, the seven SP benefits were
presented (see Table 1 for the attributes and benefits). First, respondents were asked inde-
pendently from the attributes, which two of the listed SP benefits were most important in
choosing their SP location. For the remainder of this paper, these benefits without being
related to specific SP attributes are referred to as principal benefits, as they are important
for tenants in a general sense. Then, the fifteen attributes were presented separately and
respondents indicated which (if any) benefits they most strongly associate with the pre-
sented attribute. This quantitative approach of collecting association data is adapted from
the association pattern technique (Ter Hofstede et al. 1998). That technique presents prede-
termined attributes, benefits and values of a product to consumers and aims to gain insight
in their needs. The attributes embody “what” consumers choose, while benefits that are
associated with these attributes are “why” they chose them (Dellaert et al. 2014). Moreo-
ver, it allows for analysis techniques from association rule learning based on conditional
and unconditional probabilities of attributes and benefits (Tan et al. 2006). In this manner,
respondents chose a maximum of the two most important benefits that they deemed related
to each attribute. When a respondent did not associate any benefit to a specific attribute, the
option of not applicable was selected. Therefore, the associations for a specific attribute
are established by eight binary variables (7 benefits and the not applicable option). The
selection of not more than two benefits enforced prioritisation and relieved pressure for
respondents during their completion of the survey by not asking them to rank all benefits
each time.

3.3 Analysis method

The analysis was twofold; first the Twostep clustering algorithm was used to distinguish
meaningful subtypes of the sample based on organisational characteristics. This cluster-
ing technique was more appropriate for this dataset than k-means or hierarchical clustering
as it handles both continuous and categorical variables and the number of clusters were
not known beforehand (Norusis 2011). In the first step of the algorithm, pre-clusters were
constructed based on log-likelihood measures, while in the second step the optimal number
of clusters were formed based on either the Akaike information criterion or the Bayesian
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information criterion. Either criterion should be as low as possible to indicate a more fitting
model, while the distance measure should be as high as possible. Furthermore, this method
produced a cohesiveness ratio ranging between — 1 and + 1, where a higher value indicated
larger differences between clusters and more similarities within clusters. A cluster ratio of
0.2 or higher is considered fair (Mooi and Sarstedt 2014). Furthermore, each selected vari-
able, which largely determined cluster membership was assigned a predictor value between
0 (unimportant) and 1 (very important). Tkaczynski (2017) argued that while cluster vari-
ables with predictor value of 0.02 or lower can be used, this would ultimately result in
similar values across those cluster variables.

The second part of the analysis considered the associations respondents established
between the attributes and benefits. In this part, the observations (n) were the associations
between attributes and benefits. The fifteen attributes (A) were presented to respondents in
order to gauge which if any of the seven benefits (B) were associated with each particular
attribute. A not applicable option was included for attributes where no benefits were found
relevant by respondents. This approach led to two sets of observations; the selection of rel-
evant attributes and associations of benefits with the selected attributes. These observations
allowed for the following three analyses procedures.

First, a Chi-square test of goodness-of-fit was conducted to analyse the associations
between attributes and benefits. The inclusion of the not applicable (towards a benefit)
option revealed the relevance of the attributes; hence a first test considers whether the
selection of the not applicable option is significantly different for the attributes from equal
probabilities. Next for the remaining analyses, the not applicable option was excluded in
order to focus on the benefit associations. The same test was done for each attribute to
find if the observed selection frequencies of seven benefits differed significantly from the
expected probability if no associations exist (the marginal probability of each benefit).

Secondly, based on the association data the probability was determined for each B; sep-
arately, that the benefit is mentioned in the context of some attribute, denoted as P(Bj),
where j is one of the seven benefits. The probability that B; is mentioned in the context of
a specific attribute A, is given by the conditional probability P(B;IA;), where i is one of the
fifteen attributes. It follows, that if the probability of B; is not associated with the attribute
A,, the expected ratio (/) between the conditional and unconditional probability is equal to
one or lower. Its occurrence probability is the same as the unconditional probability (/=1)
or reduces when 4, is given (/<1). A ratio larger than one indicates that B; is associated
with A; (its occurrence probability increases when A; is given). The ratio (/) is known as
the lift ratio in the marketing and data-mining literature. The lift ratio is more informative
than P(B;|A;) as the latter does not take into account the base probability of B; and therefore
does not reveal attributes and benefits that are not associated (i.e. /<1) (Tan et al. 2006).
Formally, the lift ratio is defined as:

P(B;|A) P(A,,B; ; ) ) ; .
Lift ratio(I)(A, — Bj) _ ) i j)> { >1, if A andB]areassoczated,

p(Bj) P(Ai)P B; <1, if A;andB,arenotassociated.
ey
Moreover, the equation of the lift ratio is somewhat similar to the Chi-square equation
as both calculate the ratio between the observed and the expected values. The lift ratio
reveals the strength and the direction of the association between A; and B;, while the Chi-
square value shows if the vector of benefit-associations with the attribute is significantly
different from expected values. On attribute level, each A; could be associated with seven
B;. Therefore, in the Chi-square test, each attribute is treated as a vector with six degrees

]
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of freedom. Associations of attributes A; that turn out to be significant are reported and
discussed. Lastly, the association of the different clusters of organisation types were further
explored. A Chi-square test of goodness-of-fit was conducted to test if the seven benefits
are equally associated by the three clusters of tenant types. Then on attribute level, the lift
ratios were calculated for each cluster separately and compared to show possible differ-
ences among the most associated benefits.

4 Results
4.1 Sample description

From the seventeen SPs, seven parks were willing to distribute the survey among their
tenants. In total 103 representatives of tenant firms completed the survey (response rate
18%). The distribution of respondent firms among the seven SPs is not representative as
significant differences are found between the sample and the contacted population firms
(X2(6)=22.93, p<0.001). Table 2 summarises the characteristics of the sample. The
majority of respondents were either a director or manager of their firm and worked either
in general management (53%) or R&D (23%), which shows that the sample indeed con-
sisted mainly of decision-makers active in relevant departments.

In order to check for non-respondent bias, the procedure of Armstrong and Overton
(1977) was used. This method compares the first half (in time of completing the survey)
with the last half of the respondents on possible similarities among organisational char-
acteristics. It is assumed that the latter group is relatively less interested in completing the
survey, which resembles non-respondents more closely. The respondents were divided in
two groups and tests of significant differences were conducted with size on park, firm age,
duration of stay and high sectoral focus." A significant difference was only found on firm
age between the two subsamples (t(103) =2.649, p=0.009), the latter being younger than
the former, which suggests there is little non-response bias.

4.2 Distinguishing organisation types

Based on the sample size of 103, a conservative number of six cluster variables was
used. The minimum sample size should equal 2™, where m is the amount of variables to
be considered (Formann 1984). The six chosen cluster variables from Table 2 were (1)
technology industries, (2) trade, sales, marketing and construction, (3) NPD funnel,?
(4) size on park, (5) scientific research and (6) duration of stay on park. These variables
were chosen in order to differentiate tenant types and compare their needs more ade-
quately. Duration of stay on park is opted for clustering over firm age as both variables
were correlated (r(103)=0.284, p=0.004) and the length of stay was expected to be
more impactful on the SP needs than the age of the firm (Liberati et al. 2016). Multiple

! The 21 dummy variables of technology sectors were transformed into a continuous variable in order to
find a median of 2, which functioned as a cut-off point to split the sample into 64 firms with a high sectoral
Jfocus (1 or 2 sectors) and 39 with a low sectoral focus (more than 2).

2 Cronbach’s « for the four binary variables of NPD phases was sufficient reliable with 0.703 for explora-
tory studies (Chan et al. 2010). Therefore the continuous construct NPD funnel was created which ranged
between 0 and 4 with an average value of 1.95 and a standard deviation of 1.46.
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Table 2 Characteristics of 103 SP tenant firms

Mean SD
Firm age (years) 26.32 36.78
Duration of stay on park (years) 7.88 10.53
n % n %

Size on park (employees) NPD funnel (phases)®

Less than 10 50 48.54 Concept development 46 19.28

Between 10 and 50 32 31.07 Design and engineer 56 25.11

Between 50 and 250 13 12.62 Prototyping and testing 54 24.22

More than 250 8 7.77 Launch 48 21.52

103 100.00 Not applicable 22 9.87

Sectors? Activity®

Biotechnology/life sciences 28 9.69 Technology industries 52 50.49

Industrial/manufacturing systems 25 8.65 Scientific research 32 31.07

Software 24 8.30 Manufacturing 31 30.10

IT/telecommunications 22 7.61 Education and training 25 24.27

Industrial electronics 20 6.92 Engineering services 23 22.33

Internet technologies and services 18 6.23 Value-added services 20 19.42

Computer/informatics 17 5.88 Trade, sales, marketing 13 12.62

and construction

Energy technology 16 5.54 Corporate office 12 11.65

Environmental technology 13 4.50 Other 7 6.80

Chemistry 12 4.15

Nanotechnology 12 4.15

New materials 12 4.15

Consumer electronics 9 3.11

Pharmaceuticals 9 3.11

Off-shore technology 7 242

Agro-food/agriculture 6 2.08

Food technology 6 2.08

Optics 6 2.08

Aeronautics/aerospace 4 1.38

Sports technology 3 1.04

Other 20 6.92

*Respondents were allowed multiple options

cluster solutions were generated varying the number of clusters and the final solution
was based on the criteria of a relatively high cohesive coefficient and a relatively high
value for the weakest predictor. In Table 3 distance measures are shown for solutions
with a varying number of clusters. The auto clustering of the Twostep clustering algo-
rithm resulted in an eight cluster solution based on the AIC criterion and a six cluster
solution based on the BIC criterion. In order to avoid many small clusters the three
cluster solution was selected as this solution had the highest ratio of distance measure
(1.405) and an equally high silhouette coefficient compared to the other cluster solutions
(0.3).
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The final cluster solution is shown in Table 4 with the total sample and the three sub
clusters. The three clusters were labelled (1) commercially-oriented firms, (2) mature sci-
ence-based firms and (3) young technology-based firms. The order of cluster variables in
Table 4 is based on the predictor values, where a higher value indicates a higher impor-
tance for characterising the clusters.

The clusters can be interpreted as follows.

4.2.1 Commercially-oriented firms (C1)

This cluster is not active in technology industries and none of the firms are active in
trade, sales, marketing and construction activities. Consequently, this group is relatively
less active within the phases of the NPD funnel and none of these firms conduct scien-
tific research. Firms are mainly small-sized. Relatively, this group has remained on SPs
for a long period. Subsequent tests reveal that firms in this cluster are significantly more
active in IT/Telecommunications (34% for cluster members versus 16% for non-members,
p=0.041, Fisher’s exact test). In contrast, they are significantly less active in Biotechnol-
ogy/Life Sciences compared to others (7% vs. 35% respectively, p=0.002, Fisher’s exact
test).

4.2.2 Mature science-based firms (C2)

This cluster is largely not active in technology industries and a slight majority are active in
trade, sales, marketing and construction activities. This group is highly active within all
the phases of the NPD funnel and therefore a number of these tenants also conducts scien-
tific research. With regard to firm size all categories are present. Relatively, this group has
been on SPs for the longest period.

4.2.3 Young technology-based firms (C3)

Firms in this cluster are all active in technology industries and none are active in trade,
sales, marketing and construction activities. This group is in terms of the NPD funnel
phases moderately active and the majority does not conduct scientific research. Firms are
either small or medium-sized. Relatively, this group has stayed on SPs for the shortest
period. As a result of their size, young technology-based firms are in comparison to the
second group less active in the NPD funnel. This is in line with the reasoning that in gen-
eral smaller firms are less capable in covering all phases necessary to complete and launch
innovations (Brunswicker and Vanhaverbeke 2015).

4.3 Importance SP attributes and perceived benefits

Table 5 shows the conditional probabilities of the benefits for each given specific attribute.
Respondents selected the option not applicable (N/A) for attributes that were irrelevant for
them. In general, the majority of attributes was associated to one or more benefit(s); only
8% (113) of all attributes had no benefits associated to them.

A Chi-square test of goodness-of-fit showed that the not applicable option is not
equally distributed across the fifteen attributes. The SP firms in this sample associated
attributes and the N/A option significantly different from the expected probabilities, >
(14, n=1469)=44.58, p<0.000. This reveals that the importance of attributes is unequal
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Table 6 Frequency of principal

benefits and rank order based on Benefit % isasr(l)tiiari

association with attributes tion
Knowledge sharing and collaboration 21 1
Proximity of university 20 6
Proximity of firms in similar sectors 14 7
Image and prestige of the site 14 4
Proximity of markets and customers 11 5
Cost of accommodation and services 11 2
Liveability of the site 4 3
Others 4 -
n=187

according to SP firms. Excluding the N/A option, the selection of six out of the seven iden-
tified benefits is not equal to the expected equal probabilities ¥> (6, n=1356), p <0.000).?
Only the image benefit is not significantly different from random chance, which suggests
that this benefit is not associated to any attributes in specific. Respondents chose up to
two benefits that they perceive as important for their organisation independent from SP
attributes (hereafter principal benefits). Although respondents were allowed to select less
than two or even zero principal benefits, only few did not select two options. Table 6 shows
the principal benefits ordered on frequency in the first column and the rank order based
on associations with attributes in the last column. The latter rank order is based on the
total number of times each benefit is mentioned in the context of an attribute (the last row
in Table 6). Knowledge and university were most frequently chosen. Followed by firms,
image, customers and cost. The least chosen benefits were liveability and others. Open
answers given by respondents for others were: shared marketing, expansion possibilities,
access to professional networks, search for investors and specific R&D facilities. It is noted
that some of these answers given by the respondents are not strictly benefits, but are more
similar to attributes. This is not considered a major issue as the benefit others is selected
only seven times across all respondents. Among all choices made, none of the principal
benefits was chosen by the majority of the respondents, which shows the diversity of per-
ceptions within the total group.

Knowledge sharing and collaboration was most frequently chosen as principle benefit
and much less frequently in the context of attributes regarding facilities and services. In
addition, both university and firms were frequently chosen principal benefits, but these two
benefits were also far less often associated with such attributes (respectively, the sixth and
seventh rank). In contrast, liveability and cost were associated with attributes more fre-
quently, but were less chosen as principal benefits of a SP. The associations between the
attributes and perceived benefits will be discussed more in-depth in the next section.

3 Selection of benefits compared to the marginal probability of benefits x> (6, n=1356); knowledge
¥*=113.51, p<0.000; university x>=26.40, p<0.000; firms ¥>=67.86, p<0.000; customers x*=25.65,
p<0.000; liveability y*=43.50, p <0.000; image y*=0.24, p=0.99; cost y*=47.48, p <0.000.
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Table 7 Lift ratios attributes and benefits

Attributes Knowledge  University  Firms  Customers  Liveability = Image  Cost
R&D 1.05 1.78 1.30 0.68 0.11 0.62 1.80
Equipment 0.93 1.51 1.59 0.33 0.07 0.22 241
Specials 1.09 1.04 2.31 041 0.26 0.40 1.89
Workspace 1.07 0.49 1.02 1.12 0.47 1.46 1.30
Business support 0.97 0.42 0.22 0.28 0.88 0.63 2.13
Training 1.98 2.18 0.77 1.56 0.20 0.39 0.35
Park management  0.10 0.10 0.15 0.19 1.95 1.84 1.53
Information 2.02 2.69 0.90 0.98 0.12 0.27 047
Networking 1.49 1.71 1.92 247 0.18 0.73 0.26
Social 0.99 0.86 1.81 1.51 1.35 1.29 0.12
Dining 0.42 0.30 0.32 0.70 2.27 1.04 1.00
Leisure 0.19 0.18 0.18 3.09 1.74 0.37
Additional 0.20 0.19 0.19 2.92 1.70 0.54

Bold indicates strong associations (/> 1.5), italics indicates not associated (/<0.5)

4.4 Associations between attributes and benefits

This study aims to reveal the link between SP attributes and perceived benefits. Therefore
the instances of not applicable were not considered for the analysis of associations between
attributes and benefits. This brings the sample on the level of associations to 1356 attrib-
ute-benefit pairs judged by the respondents. A Chi-square test for each of the fifteen attrib-
utes was done to determine if the observed counts between a specific attribute and benefit
differs significantly from the expected probabilities. The expected probability of an A-B;
association is the product of the P(B;) and the number of associations of A; (see “Appendix
1”). Relatively less often a benefit was selected for venture capital and residential attrib-
utes, which led to small observed and expected counts meaning that the Chi-square test
was not applicable. Chi-square tests on the remaining thirteen attributes are all highly sig-
nificant (p <0.005) and these associations are further discussed.

The lift ratio (/), where the conditional probability of a benefit given an attribute is
divided by the overall probability of that benefit, was used to investigate the association
strength between attributes and benefits. A lift ratio higher than one indicates an associa-
tion between an attribute and a benefit. While a value of one or lower indicates that the
benefit is not associated to the attribute. Table 7 lists the lift ratios of all attribute—benefit
pairs. Two thresholds are chosen for emphasising interesting associations; for strong asso-
ciations (> 1.5) and for pairs that are not associated (<0.5).

Next, for each benefit, the most interesting associations are discussed.

Firstly, the knowledge benefit, which stands for knowledge sharing and collaborative
opportunities, is most strongly associated with information access and training programs
and, as expected, least associated for the more supporting facilities that a SP could offer.
This benefit is also associated with business networking events, but is not associated with
social events. Moreover, SP facilities (i.e. R&D, specials, and workspace) are not associ-
ated with knowledge benefits. This suggests that the use of these facilities is not perceived
to lead to mutual learning among different organisations. Secondly, proximity of university
is associated with both research-related facilities and content-related services. The former
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Table 8 Associated benefits among clusters and total group

Cluster Knowledge University Firms Customers Liveability Image Cost Total
Commercial 18% 7% 6% 14% 22% 15% 18% 384
Mature science 28% 9% 3% 6% 18% 13% 22% 475
Young technology  25% 9% 7% 6% 21% 11% 21% 497
Total group 24% 8% 5% 8% 20% 13% 20% 100%
328 114 72 115 273 177 277 1356

might suggest that the usage of these facilities allows tenants to be near academic staff.
However, social events are not associated with university as SP firms are more interested
on acquiring academic insights through information, training and networking events. The
proximity of firms benefit is associated through the majority of the research-related facil-
ities suggesting that there is some form of co-presence with other organisations at SPs.
Furthermore, respondents associated the proximity of markets and customers benefit to the
attributes business networking events, training programs and social events. On the other
hand, it seems that within this sample dining facilities are not used abundantly for inviting
clients to the SP. Similar to proximity of firms, both social events and networking events are
beneficial to get near to clients (customers).

The liveability benefit, which is related to spatial quality, is most strongly associated
with leisure, additional (i.e. bike repair shop, day care etc.), dining and park manage-
ment. In contrast, the research and work-related facilities are not associated with liveability.
Moreover, events within the context of business networking, such as conferences or semi-
nars are not associated with liveability. While social events are somewhat associated with
this benefit.

The image associations are to some extent similar to /iveability. Respondents perceived
image benefits to be related to park management, leisure and additional facilities. The
research-related facilities are also not associated with image benefits. One exception is the
association made with workspace, which could be related to the high-quality buildings
commonly present on SPs.

Lastly, cost benefits are mainly associated with research and work-related facilities,
business support and park management. These attributes are likely to be selected as a result
of economies of scale derived from shared facilities and services. A large number of ser-
vices are not associated with cost benefits. The attributes training, information, network-
ing, social and leisure do not lead to some form of cost saving. These services are likely to
be perceived as costly compared to their added value.

4.5 Differences between tenant types in associations between attributes
and benefits

Each cluster of tenant firms was compared with the total group. Table 8 shows for each
cluster the frequencies with which benefits are associated to attributes across all attrib-
utes. A Chi-square test was performed to determine if the (seven) benefits were selected
with equal probabilities between the clusters. It turns out that commercially-oriented firms,
mature science-based firms and young technology-based firms associate benefits signifi-
cantly different from each other, XZ (12, n=1356)=44.30, p <0.000.
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Table 9 Most associated benefits with attributes per SP tenant type

Commercial Mature science Young technology
R&D University 4.39 University 1.80 Cost 1.81
Equipment Firms 2.57 Cost 2.61 Cost 2.18
Specials Firms 4.17 Firms 2.83 Firms 1.70
Workspace Customers 1.65 Image 1.68 Cost 1.41
Business support Cost 2.65 Cost 2.21 Cost 1.65
Training University 2.48 Customers 2.40 University 2.27
Park management Liveability 1.80 Image 2.36 Liveability 1.89
Information University 3.07 University 2.49 University 2.68
Networking Customers 2.13 Firms 2.78 Customers 3.15
Social Firms 1.71 Firms 2.89 Image 1.59
Dining Liveability 1.85 Liveability 2.50 Liveability 2.44
Leisure Liveability 2.70 Liveability 3.13 Liveability 3.52
Additional Liveability 2.54 Liveability 3.46 Liveability 2.79

Bold indicate most associated benefits that are different from the total group

Commercially-oriented firms associate attributes most often with liveability benefits
followed by knowledge and cost. However, the frequency of these latter two benefits are
somewhat lower compared to the other two clusters. Furthermore, commercially-oriented
firms associate customers with attributes more frequently than the group average. Mature
science-based firms associate knowledge and cost more than the group average, while this
cluster selects firms less often than the other clusters. Young technology-based firms associ-
ate knowledge and cost benefits in similar fashion as mature science-based firms, although
more attributes are associated with firms.

For each of the three clusters, the lift ratios (/) are discussed in which the conditional
probability of a specific benefit given a specific attribute was compared with the uncon-
ditional probability of that benefit. The conditional probabilities and lift ratios of all A-B
associations broken down to commercially-oriented firms, mature science-based firms and
young technology-based firms are found in “Appendices 2, 3 and 4”.

Between the three tenant types no differences are found among the highest lift ratios
for specials, business support, information, dining, leisure and additional attributes. In
Table 9, for each attribute, the most associated benefits are listed per cluster based on the
lift ratio. The bolded cells within the table indicate benefits that are associated by clusters
that differ from the total group. Only nine attribute-benefit pairs are different from the total
group, which suggests that the perceived benefits for attributes are quite consistent com-
pared to the overall group.

Compared to the total group there are some differences among the clusters in the sam-
ple. Workspace is the only attribute that is associated by each tenant type to a different
benefit. An explanation is that the total group did not associate workspace with a specific
benefit strongly, which results in these different perceptions. For R&D the first two clus-
ters associate this attribute the most strongly with university. It is important to note that
the research-related attributes (i.e. R&D, equipment and specials) are selected less often
by commercially-oriented firms than the other two clusters. In contrast, one of the main
benefits for this group is proximity of markets and customers as this is related to workspace
and networking events, which are the most frequently chosen attributes (respectively 11%
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and 13% across all associations). For workspace, commercially-oriented firms are signifi-
cantly more likely to select the customers benefit than firms of other clusters (23% vs. 4%
respectively, p <0.001, Fisher’s exact test). For mature science-based firms the perceived
benefit for training programs is to be near customers, while the other two clusters relate
this attribute predominantly to university benefits. Furthermore, while park management
is generally perceived to be contributing to the liveability of the SP, this cluster associ-
ates this service more towards image benefits. Likewise, mature science-based firms asso-
ciate business networking events relatively more often to be near other firms than the other
two clusters. Lastly, young technology-based firms differ from the others on cost benefits
through workspaces and image benefits through social events.

5 Discussion

The results show that tenant firms on SPs in the Netherlands perceive different benefits
from the different facilities and services attributes that SPs offer. Overall, both training
programs and business networking events are associated by SP firms to proximity benefits
(i.e. nearness to certain actors), while park management, leisure and additional facilities
are more strongly related to liveability and image benefits (park management is also associ-
ated with cost saving). Important to note is that in the perception of tenants each attribute
serves a specific purpose. Research-related facilities are an exception (i.e. R&D, equipment
and specials) as these attributes are associated to both proximity benefits and cost benefits.

This study expands past research on perceived benefits through the analysis of the con-
ditional probabilities of these benefits given SP attributes and by taking into account the
diversity among tenant types. Looking at the principal benefits, the most important ones
are knowledge sharing and collaboration and proximity of university benefits, which is
in line with previous work by Ferguson and Olofsson (2004) and Dettwiler et al. (2006),
although in this study, the a priori selection of these two benefits was not heavily favoured
over the other five benefits. Similar to the study of Van Dierdonck et al. (1991), the univer-
sity was not the most important location aspect of SPs among all SP tenant firms and finan-
cial motives and the accessibility of the SP were also influential in their decision-making.
This reveals that SP tenants are looking for a broad range of benefits a SP can offer. The
option for own input besides predefined benefits from literature was given, but not used
frequently by respondents.

First, the main contribution of this paper to the SP literature is linking specific types of
SP facilities and services to the possible benefits tenants perceive. Only a limited amount
of research has been conducted on the tenants’ needs of SP facilities and services (Albahari
et al. 2018). Several patterns emerge from the analysis. Proximity of university benefits
are attained through the attributes R&D, equipment, training programs, information access
and business networking events. Possibly, SP firms interpret these attributes as potential
ways for fostering relations with the university. In contrast, only training and informa-
tion attributes are associated with knowledge benefits. This suggests that SPs should look
beyond the primary facilities and services for enabling knowledge benefits between park
tenants. When cognitive barriers are considered, Chen et al. (2016) posited that business
partners within the same value chain are essential for improved innovation performance,
which suggests that preferences for specific partner types exist. In this study, we find that
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SP firms associate proximity of similar firms to research-related facilities and social and
business networking events. The former suggests that the shared usage of research-related
facilities between firms is not only seen as a way for cost saving, but can also contribute to
proximity benefits. The selection of image and prestige of the site was not significantly dif-
ferent compared to the expected distribution of equal chance among benefits. This suggests
that image benefits are achieved through the total package of attributes and not just from
the way the SP looks.

Second, within this study it is also taken into account that SPs may accommodate a het-
erogeneous group of firms. Past research has argued the importance of acknowledging the
heterogeneous composition of SP firms (Ferguson and Olofsson 2004; Chan and Lau 2005;
Diez-Vial and Fernandez-Olmos 2015; Ubeda et al. 2019). The cluster analyses show three
different SP tenant types based on (dis)similarities on activities, size and length of stay.
The average duration of stay of 4.84 years for the cluster located the shortest on a SP,
should already provide for a sufficient period for these tenants to actually experience ben-
efits from the SP attributes (Liberati et al. 2016).

The first tenant type, commercially-oriented firms associate attributes more often with
proximity of markets and customers than the other two tenant types, which is in line with
their weaker focus on research-based activities. This group mainly perceives workspace
and networking events as ways to be near their customers. These attributes could ultimately
allow tenants to venture in new markets and are especially beneficial for new product
development (Van Der Borgh et al. 2012).

The second tenant type, mature science-based firms associate networking events with
the proximity of firms more often. Moderately-sized firms are likely to depend on net-
works due to the absence of market knowledge and new technology or in order to improve
their own products (Van De Vrande et al. 2009). Compared to younger firms within the
sample, mature firms expected knowledge sharing and collaboration to happen relatively
less through training programs. The knowledge of mature firms is more likely to be more
explicit than tacit and therefore more exposed to competition (McAdam and McAdam
2008; Diez-Vial and Fernandez-Olmos 2017). Stronger associations are found between
R&D, training and networking attributes and the proximity benefits; university, custom-
ers and firms. Diez-Vial and Fernandez-Olmos (2015) argued that firms with more prior
experience in collaborating with universities are more likely to benefit from their stay on
SPs. The mature science-based firms within the sample have stayed relatively the longest
on their SPs, which might explain their positive perception towards the university. How-
ever, the effectiveness of knowledge for tenant firms with high absorptive capacity might
reduce as a result of knowledge duplicity (Ubeda et al. 2019). Furthermore, Gassmann
et al. (2010) suggested that larger firms are motivated to engage in open innovation strate-
gies as a means to be near their markets and to access potential human talent in order to
expand their knowledge base. This is further underlined in this study where it is found that
mature science-based firms associate training programs (developing human talent) with
proximity of customers (improving offering to customer needs) more often than the other
two tenant types.

The last tenant type, young technology-based firms, which are smaller and younger,
value cost benefits more through their workspaces and image benefits more through social
events. These findings are in line with Ferguson and Olofsson (2004) and Clarysse and
Bruneel (2007) that besides money, start-ups also seek support in interacting with others
and legitimacy. For small and medium-sized enterprises a liability to adopt open innovation
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strategies is their small size, which restricts their management of these processes and may
result in less benefits (Gassmann et al. 2010). This could explain why this group is rela-
tively more cost-driven and this would underscore the provision of shared facilities and
services on SPs aimed at smaller and younger firms. However, from an R&D management
perspective, Oakey (2007) suggested that some reluctance to collaborate among start-ups
on SPs is present, because of confidentiality and competing in similar local markets. In
contrast, from a commercial perspective, Heydebreck et al. (2000) suggested that technol-
ogy-based start-ups are required to seek out global opportunities to launch their innova-
tions in order to break-even from their R&D expenses, which could partly explain why we
find in this study that firms consider business networking events primarily as a way to be
near customers. Moreover, the socialisation process among organisations on SPs is benefi-
cial for knowledge sharing as emphasized in Inomata et al. (2016). Compared to the other
firm types, young technology-based firms associate cost benefits considerably less often
with business support. This could indicate that this group perceives the expenses of these
services as a disadvantage, given limited financial resources available (Westhead and Bat-
stone 1999; Chan and Lau 2005).

6 Conclusion

This study focused on the benefits that SP tenants perceive from SP attributes related to
the facilities and services on park. In order to gain insight in the added value of SP attrib-
utes, park tenant representatives were asked how they associate proximity and SP related
benefits to the offered SP facilities and services. In a cluster analysis three different tenant
types are found based on organisational characteristics. The attribute-benefit associations
made by these tenant types were further analysed as SPs cater to a wide range of tenants
(Lecluyse et al. 2018). This study contributes to both theory and SP practice. From an
academic perspective this study offers additional insights in the further conceptualisation
of SP development from the perspective of tenants, which was identified by Mora-Valentin
et al. (2018) as a research gap. This study sheds light on what role SP facilities and services
play for significantly different tenant types to attain various perceived benefits. Within the
Dutch context, SPs are home to a vast range of technology and science-based firms, but
also more commercially-oriented counterparts who are more focused on valorising knowl-
edge. Taking into account these different tenant types, different benefits are associated
through different SP attributes. For practitioners, this study reveals that there are different
needs among tenant types, which are related to perceived benefits that are obtained through
specific SP attributes. These needs are studied through the user-side (i.e. the facilities and
services) of what a SP offers. SP developers and managers should consider which type of
firms they want to target and configure their facilities and services accordingly in order to
meet the demands of their target group(s).

The more commercially-oriented firms focus more on being near to their clients. For
the other more technology and science-based counterparts image benefits are important.
The more mature firms seek ways to be near the university, customers and similar firms,
while younger firms are more cost-driven. In this study several (principal) benefits, such
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as proximity of university and proximity of firms, are perceived as important. However,
when related to SP attributes these important principal benefits are selected less frequently.
This shows that in the perception of park tenants, while SPs could provide these benefits
for them, the facilities or services are limited in aiding firms in achieving these organi-
sational goals. Moreover, this study reveals that the added value of SP attributes extends
further than simple location-based support (i.e. park management, business support), as
training programs and networking services that a SP offers are also perceived as a way to
gain knowledge and to be near the university, customers and other firms. A SP providing
information access, business networking events and training programs could aid firms in
improving their product and service offerings. This implies that policy attention should be
given to the design and management of SPs that extend beyond being mere property initia-
tives, into places that facilitate proximity and potentially innovation.

This study is not without limitations. Firstly, as the sample included only Dutch firms
it only gives a limited view on the perception of park tenants in the Netherlands. For this
country the results are still difficult to generalise as it only included firms from seven of
seventeen eligible SPs and the sample distribution is not representative among these seven
SPs. So future research on perceived benefits in relation to SP attributes should be con-
ducted in other countries as well with a more random sample, in order to look for national
differences. A second limitation is that this research approach is based on data collection
on one moment in time. Diez-Vial and Ferndndez-Olmos (2017) posited that the value that
SPs offer to firms is dynamic in time due to contextual and structural factors. This suggests
that more longitudinal work should be done as the perceived benefits of SP attributes are
likely to be dynamic. Thirdly, the a priori list of attributes and benefits that was presented
to respondents is derived from literature and in order to reduce respondent burden the total
number was kept limited. Moreover, the scope of the study is confined to the SP structural
attributes, while factors related to location, such as accessibility by public transport or car
were not considered. Therefore, it is interesting in future studies to use more open formats
that allow to measure attribute-benefit associations based on recall instead of recognition.
Finally, the present study only focused on attribute-benefit associations. To measure link
strengths as well as weights assigned to benefits, a more rigorous econometric framework
as developed in Arentze et al. (2015) and Dellaert et al. (2017) can be considered to con-
tribute to a further understanding of the SP concept.

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Interna-
tional License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if changes were made.

Appendix 1

See Table 10.
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