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Abstract
Innovation is key for the survival of firms and is often positively influenced by collaboration. This study
investigates the innovation potential of cross-sectoral collaboration within clusters. Both cross-sectoral
innovation collaboration and innovation clusters have been studied before, but the topics have not yet
been investigated in combination. The innovation potential of cross-sectoral relationships within clusters
has been empirically assessed within the agrifood cluster of Rotterdam, focussed on the horticulture
sector. An extensive desk research, orientational interviews (4) and expert interviews (14) have been
conducted. The results indicate that currently, for horticultural firms in the agrifood cluster of
Rotterdam, no cross-sectoral collaboration in the cluster exists. However, there is innovation potential
for these cross-sectoral collaborations for horticultural firms, as these relationships provide access to
complementary resources. These resources can contribute to product (predominantly) and process
innovation, mostly related to health, packaging, marketing, the use of residual flows and using plant
substances as ingredients. However, as especially growers focus on process innovation regarding
sustainability and technology, as this is likely to yield rather low risk returns in the short term, interest
in these themes in generally low. In addition, especially growers seem to experience barriers for crosssectoral collaboration in general. Where the different forms of proximity can ease this collaboration, the
degree of proximity is rather low in the agrifood cluster of Rotterdam. Firms with a strong
entrepreneurial orientation, mostly frontrunner firms, are often not held back by the barriers for crosssectoral innovation and tend to be less risk averse when it comes to innovation. Therefore, the realisation
of the innovation potential of cross-sectoral linkages within the agrifood cluster of Rotterdam seems to
be in the hands of firms with a strong entrepreneurial orientation.
Keywords: cross-sectoral innovation collaboration; clusters; agrifood business
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1. Introduction
1.1 Project context
For companies, it is necessary to innovate in order to keep up with changing customer demands and
lifestyles (Baregheh, Rowley & Sambrook, 2009). These changing customer demands and lifestyles are
often linked to major societal challenges, such as global warming, food scarcity and security and other
environmental challenges (Boehlje, Roucan-Kane & Bröring, 2011). Through innovation, companies
can capitalise opportunities provided by these changing customer demands (Baregheh et al., 2009),
changing technologies and changing marketplaces (Baregheh et al., 2009). Apart from these societal
challenges and linked customer demands, innovation is also important for the success, performance and
survival of a firm itself (Baregheh, Rowley, Sambrook & Davies, 2012). Product innovation
(introducing new products) helps firms protect their margins, while process innovation helps firms to
lower their costs (Abuzaid, 2014).
Often, however, firms lack the capability to innovate, as they are too small, do not have skilled and
qualified personnel and are not able to cope with the large investment required (Geldes, Heredia,
Gelzenstein & Mora, 2017; Batterink et al., 2010). To cope with these difficulties, firms tend to focus
on only one or a few stages of the innovation process (Dagnino, Levanti, Minà & Picone, 2015). They
focus, for instance, on the discovery of ideas, but lack the capabilities to implement and commercialize
their innovative ideas. Therefore, they tend to rely on a specialized set of capabilities, rather than on a
broad and heterogeneous knowledge base (Sammarra & Biggiero, 2008). This drives companies to look
further and to collaborate with other firms, or with knowledge institutions and governments, as
collaboration between organisations has a positive influence on innovation (Geldes et al., 2017; Porter,
2003). Collaboration is seen as a means of acquiring additional resources (Sammarra & Biggiero, 2008),
lowering development costs, accelerating product and process development and maximizing
commercialisation opportunities (Pannekoek et al., 2005).
This collaboration can also be found in (innovation) networks. An inter-organisational network type that
is particularly aimed at innovation enhancement, is the cluster (Porter, 1998). Clusters are economic
phenomena that are broadly recognised as important for the functioning of regional and national
economies, as they influence, among others, the innovation capability and performance of the involved
organisations (Porter, 2003). Innovation is enhanced through promoting networking of firms and
institutions located in a certain region, thereby allowing firms to mobilize resources (Chandrashekar &
Subrahmanya, 2019). For clusters, multiple definitions exist, ranging from narrow to broad. Most used
in academic literature is the definition introduced by Porter (1998, p. 78): ‘clusters are geographic
concentrations of interconnected companies and institutions in a particular field’. Clusters often include
multiple actors of a supply chain and even multiple supply chains. Moreover, (governmental) institutions
are often present, such as universities, ‘to provide training, education, information, research, and
technical support’ (Porter, 1998, p. 78).

1.2 Problem statement
Clusters exist for all kinds of industries in all kinds of areas. One of these is the Dutch agrifood cluster
in the region of Rotterdam, which will be the focus of this paper. This is an interesting cluster for this
research, because previous research has shown that Dutch agrifood firms tend to not rely much on
external sources of technology or knowledge, as they regard their network only to a limited extent as
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important for innovation (Batterink, Wubben & Omta, 2006). Moreover, the broadness of the
agribusiness field – consisting of multiple agrifood sectors – forms an interesting aspect. The firms in
the cluster are active in a particular field (Porter, 1998, p. 78), but strictly belong to different sectors,
for instance, horticulture, intensive livestock farming, dairy firms, technological companies, and
agriculture (Agrifoodtech Platform, 2018).
This broadness of the agrifood cluster allows introducing the following research topic; the potential of
cross-sectoral linkages for innovation. The importance of cross-sectoral linkages for innovation is not a
new topic and has been studied before. However, the potential of these linkages within broad clusters as
the agrifood clusters seems to remain rather unexplored. Nonetheless, studying this can provide novel
and interesting insights in the innovation potential of clusters with multiple sectors present in relation
to clusters consisting of one sector. Linking this to the fact that agrifood firms do not tend to use their
network for innovation purposes much (Batterink et al., 2006), allows to not only explore the potential
of these cross-sectoral linkages in the cluster, but also to gain insights in the related barriers for the
realisation of this potential.

1.3 Research objective
Flowing from the problem statement, the research objective is formulated. The objective of this research
is twofold:
This study, firstly, aims to obtain insights in the innovation potential of cross-sectoral linkages to firms
within a cluster, and secondly, to empirically assess (the barriers for) the realisation of this potential in
the agrifood cluster of Rotterdam.

1.4 Research questions
Following the problem statement and the research objective, the main research question is stated as
follows:
How is the innovation potential of cross-sectoral linkages within clusters, as established in literature,
realised, and what are the related barriers for the realisation of the potential in the agrifood cluster of
Rotterdam?
The innovation potential of cross-sectoral linkages within clusters will first be assessed in literature and
thereafter empirically verified in practice. The barriers for the realisation of this potential in the agrifood
cluster of Rotterdam are solely based on empirical research. Several sub research questions are derived.
The main research question will be answered through the following sub research questions:
1. According to literature, what is the potential of cross-sectoral linkages for innovation?
2. According to literature, how do clusters enhance innovation?
3. According to literature, how do the key concepts of the innovation potential of cross-sectoral
linkages in clusters mutually relate?
4. How can the innovation potential of cross-sectoral linkages within clusters and the related
barriers for the realisation of this potential empirically be assessed?
5. What is the innovation potential of cross-sectoral linkages in the agrifood cluster of Rotterdam
and what are the related barriers for the realisation of this potential?

8

The first three sub research questions will be answered with literature and will be integrated into the
theoretical framework. This framework will be the starting point of the empirical part of the research.
The fourth question serves to operationalize the variables and to describe the methods used in this
research. The fifth question is formulated to assess the potential of cross-sectoral linkages for innovation
and the barriers for the realisation of it in the agrifood cluster of Rotterdam.

1.5 Definitions and concepts
In order to enhance the understanding of the research problem and the research questions, the most
important and relevant definitions and concepts are described below.
Potential
When using the term potential in this research, it refers to the potential advantages and positive effects
that different stakeholders, but specifically the focal firm (the horticultural firm), may experience from
the cross-sectoral linkage related to innovation.
Cluster
The definition of cluster in this research is based on the academic definition (opposed to the legal/formal
definition). In academic literature, several different definitions of clusters are used. This study uses the
widely accepted definition by Porter (1998, p.78): ‘clusters are geographical concentrations of
interconnected companies and institutions in a particular field’.
Field
A field can be defined as ‘a particular branch of study or sphere of activity or interest’ (Oxford
Dictionary, n.d.). In this research, the agrifood business is considered a field, a sphere of activity.
Sector
A sector can be defined as ‘a distinct part or branch of a nation’s economy or society or of a sphere of
activity such as education’ (Oxford Dictionary, n.d.). In this study, a sector is considered more specific
and focussed than a field. The horticulture business, for instance, is considered a sector, in the agrifood
field.
Cross-sectoral linkages
Cross-sectoral linkages can be defined as ‘relationships in which one firms take a collaborative approach
to its innovation activities by involving external partners’ (Smirnova et al., 2017, p. 126) active in a
different sector, in which knowledge, technologies and other resources are combined across
organisational boundaries (Davis & Eisenhardt, 2011).
Innovation
Innovation can be defined as ‘the multi-stage process whereby organisations transform ideas into
new/improved products, services or processes, in order to advance, compete and differentiate
themselves successfully in their marketplace’ (Baregheh, Rowley & Sambrook, 2009, p. 1334).
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1.6 Research framework

Crosssectoral
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Innovation
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Results
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Figure 1: research framework
The research framework above indicates the phases of this research. The first phase is the literature
study, relating to the first two sub research questions. The results are pulled together in the theoretical
framework. Thereafter, the methodology for the empirical section of this research is presented. Next,
the expert interviews regarding the potential of cross-sectoral linkages to innovation within clusters and
the related barriers are conducted, and the results are presented. Finally, a discussion and conclusion
complete the report.

1.7 Structure of the report
The final section of this chapter discusses the structure of the report. The second chapter of this report
is dedicated to the literature study. The answers to the first two sub research questions will be discussed.
This is followed by the theoretical framework in chapter 3. Subsequently, chapter 4 discusses the
methodology of the empirical section of this study, in which the potential of cross-sectoral linkages to
innovation within the agrifood cluster in the area of Rotterdam will be assessed and the related barriers.
Chapter 5 contains the results of the empirical study. In chapter 6, discussion of this research is
presented, and finally, chapter 7 deals with the conclusion of this research.
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2. Literature review
In this chapter, the literature on the potential of cross-sectoral linkages within clusters for innovation
will be discussed. The first two sub research questions will be answered. In section 2.1, the question
‘according to literature, what is the potential of cross-sectoral linkages for innovation?’. Thereafter, in
section 2.2, the question ‘according to literature, how do clusters enhance innovation?’ will be
answered. Every section will end with a conclusion regarding the sub research question.

2.1 The potential of cross-sectoral linkages to innovation
In this section, the first sub research question will be answered; ‘according to literature, what is the
potential of cross-sectoral linkages for innovation?’.
2.1.1 Why firms need linkages in order to innovate
As touched upon in the introduction, innovation is key for firms’ survival (Baregheh et al., 2009;
Baregheh et al., 2012). Through innovation, firms can capitalise opportunities provided by changing
technology, marketplaces, market dynamics and customer demands (Baregheh et al., 2009).
Looking at the definition of innovation of Van de Ven (1986) and Baregheh et al., (2009), innovation
can shortly be described as the multi-stage process in which a new idea (or the recombination of old
ideas) is transformed into new or improved products, services and processes. The aim is for firms to
‘advance, compete and differentiate themselves successfully in the marketplace’ (Baregheh et al., 2009,
p. 1334). Valuable inputs in this process include knowledge about technical components, engineering
know-how, novel problems and insights into possible solutions and failed and successful innovation
efforts related to the issue (Schilling & Phelps, 2007). The better a firm’s access to and understanding
of this information and knowledge, the better their innovation efforts (Schilling & Phelps, 2007).
Linkages in the context of innovation, as used in this research, can be defined as ‘relationships in which
one firm takes a collaborative approach to its innovation activities by involving external partners’
(Smirnova, Rebiazina & Khomich, 2017, p. 126) in which knowledge, technologies and other resources
are combined across organisational boundaries (Davis & Eisenhardt, 2011). It can range from informal
arrangements initiated for specific problem solving to long-term formal alliances for radical innovations
(Sammarra & Biggiero, 2008).
The foremost function of a firm’s linkage with other firms and institutions is the transfer of resources,
both tangible and intangible. Relationships with other firms and organisations might help a firm in
acquiring resources and skills that cannot be produced internally (Hardy, Phillips & Lawrence, 2005;
Powell et al., 1996). Tangible resources are, among others, people, financial capital and production
equipment. Intangible resources include knowledge, reputation and skills. Especially the transfer of
information and knowledge is central (Seo et al., 2017; Faems, van Looy & Debackere, 2005), as this is
of large importance for a firm’s innovative performance (Schilling & Phelps, 2007). Collaboration does
not only facilitate the transfer of existing knowledge and resources, but it also facilitates the creation of
new knowledge (Hardy et al., 2003).
Innovation stems from interacting, copying, modifying and recombining externally acquired and
internal resources, ideas, practices and technologies (Frenken et al., 2007) within the firm. It might lead
to a new set of activities, new sources of revenue and a new business model for the firm (Bakar &
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Ahmad, 2010). In addition, collaborating and exchanging resources might be an economic choice.
Sharing research costs, for instance, with another firm provides cost benefits for both parties. In turn,
this leads to a risk reduction (Faems et al., 2005; Powell et al., 1996), which is beneficial as innovation
projects are associated with high uncertainty and risks (Geldes et al., 2017); Gehringer, 2011).
Although interorganisational linkages have a great potential to contribute to innovation of firms, a rather
large share of these collaborations is not successful (Faems et al., 2005). A high risk of opportunistic
exploitation exists when firms active in the same field collaborate (Drechsler & Natter, 2012). In
addition, diverging opinions and a lack of flexibility and adaptability might be reasons for the failure of
such linkages (Faems et al., 2005).
Altogether, interorganisational linkages provide great potential benefits for innovation. However,
success is not guaranteed, and opportunistic exploitation risks exist.
2.1.2 The difficulty of transferring knowledge
Knowledge is the foremost resource shared in interorganisational relationships aimed at innovation (Seo
et al., 2017; Faems et al., 2005), as it is a very valuable input in the innovation process (Schilling &
Phelps, 2007). However, the transfer of knowledge might come with difficulties. This can be explained
by classifying knowledge on a scale between purely codified knowledge (explicit) and purely tacit
knowledge (Moodysson & Jonsson, 2007).
Codified knowledge is knowledge that can be converted into text and symbols. Purely codified
knowledge does not require any cognitive structure to understand it. It can easily be transferred, even
without direct face-to-face contact (Moodysson & Jonsson, 2007).
Tacit knowledge, on the other hand, is rather hard to transfer. This is due to the fact that it cannot be
converted into text and symbols like codified knowledge. Tacit knowledge is stuck in the mind of the
holder (Moodysson & Jonsson, 2007). Transferring this knowledge often requires social, face-to-face
interaction and is often described as ‘learning-by-doing’ (Johnson, Lorenz & Lundvall, 2002;
Moodysson & Jonsson, 2007). The more tacit the knowledge, the harder it is to transfer the knowledge
(Moodysson & Jonsson, 2007). Knowledge creation is fundamental for organisational renewal, and
especially tacit knowledge contributes to successful new product and process development (Cavus,
Calantone, Zhao, 2003).
2.1.3 The Resource-Based View
Although knowledge is the foremost resource shared in interorganisational relationships, of particular
interest are resources, both knowledge and other resources, that help the organisation develop distinctive
capacities (Hardy et al., 2003). Distinctiveness is ‘the degree to which a resource adds value to the
organisation’s activities in a way that is distinct from its competitors and difficult to imitate’. (Hardy et
al., 2003, p. 324). Capabilities are defined as a firm’s collective physical facilities, skills of employees
and firm capacity to deploy its assets, tangible or intangible to perform a task or activity to improve
performance. In other words, it is the resources that help firms to develop products and processes that
are different from competitors that are valuable.
The Resource-Based-View (RBV) is a model that helps explains the value of resources. The RBV views
the firm as a unique set of idiosyncratic resources and capabilities that should deployed to maximise
value (Barney, 1991). Resources are defined as ‘all assets, capabilities, organisational processes, firm
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attributes, information, knowledge, etc. controlled by a firm to conceive of and implement strategies
that improve its efficiency and effectiveness’ (Barney, 1991, p. 101). Central to the resource-based view
is that firms are heterogeneous in resources, as these are not freely available and evenly distributed
(Barney, 1991). It implies that firms have varying capabilities due to their resource base, which in turn
can form a competitive advantage.
Not all resources have the potential to lead to sustained competitive advantage. First of all, (a) resources
need to be valuable. A resource is considered valuable when it can exploit opportunities or neutralise
threats. In addition, (b) a resource must be rare among the firm’s current and potential competitors. If
not, competitors can follow and implement the resource in the same value-generating strategy, giving
no firm a competitive advantage. Furthermore, (c) resources need to be imperfectly imitable. When
resources are solely valuable and rare, competitors might be able to imitate the resource, leaving the
firm with only a first-mover advantage. Lastly, (d) no strategically equivalent substitute of the resource
that is either not rare or imitable should exist (Barney, 1991).
Originally, the RBV focused on the exploitation of resources internal to the firm. However, this model
has been extended to firms acquiring external complementary resources (Sammarra & Biggiero, 2008),
more focussed on sharing resources instead of owning resources. A firm’s critical resources may extend
beyond firm boundaries (Dyer & Singh, 1998). In this way, firms that combine resources in unique ways
may realise an advantage over competing firms who are unable or unwilling to do so (Dyer & Singh,
1998). Combining complementary, but scare, resources or capabilities can result in the joint creation of
unique new products, services or technologies (Dyer & Singh, 1998).
In this light, it is the organisational capabilities of a firm to access, acquire and exploit those resources
that form firms’ competitive advantage (Sammarra & Biggiero, 2008). The capability to access the
resources difficult to imitate or difficult to acquire through a pure market transaction is particularly
important (Sammarra & Biggiero, 2008). Inter-organisational relationships have been viewed as a key
driver of innovation, as it opens new sources of ideas and resources that may make new combinations
possible (Cui & O’ Connor, 2012) which might, in turn, lead to a new set of activities, new sources of
revenue and a new business model for the firm (Frenken et al., 2007).
2.1.4 Resource complementarity
In recent decades, the Resource-Based View has been extended to external resources (Sammarra &
Biggiero, 2008). Valuable external resources are resources that are complementary to the focal firms’
resources (Dyer & Singh, 1998; Cobeña, Gallego & Casanueva, 2016). The resources acquired through
external relations should be complemented or combined with the firm’s own resources. When the
resources of both firms are similar, those external resources will be redundant. Therefore, it is relevant
to find firms to collaborate with that possess different resources than their own (Cobeña, 2016).
Resource complementarity has been defined as the degree to which the resources of the collaborating
firm are non-overlapping with the resources of the focal firm (Abuzaid, 2014). Collectively, in the ideal
combination, complementary resources generate greater rents than the sum of those obtained from the
individual resources (Dyer & Singh, 1998), referred to as the synergistic effects (Cobeña, 2016).
Complementary resources are found in heterogeneous firms (Cobeña, 2016).
Three benefits of access to complementary resources for firms have been identified in literature. First
and foremost, having access to diverse and complementary resources improves firms’ opportunities ‘to
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interact, copy, modify, and recombine ideas, practices and technologies’ (Frenken et al., 2007, p. 686;
Cui & O’Connor, 2012). Firms have access to more alternative ways of thinking, which gives more
options for creating new combinations (Vanhaverbeke et al., 2009). Therefore, a variety of skills and
experience bears great potential for novelty (Vanhaverbeke et al., 2009). Relationships with firms with
complementary resources and core competencies enable firms to develop new products and create new
processes (Abuzaid, 2014).
Second, the diversity in resources can encourage creativity and prevent firms from being locked into
prior knowledge (Cui & O’Connor, 2012; Sammarra & Biggiero, 2008), and especially stimulates
technological innovation (Jiang et al., 2010). The access to knowledge heterogeneity improves both the
ability to implement ideas and to execute complex tasks in general (Tepic, 2012).
Third, the synergistic effects of complementary resources and knowledge can increase the speed of new
product development processes and allows firms to react to the changing environment in more dynamic
and flexible ways (Brettel & Cleven, 2011). This is beneficial for firms, as it offers the opportunity to
capitalise opportunities in the marketplace quicker (Baregheh et al., 2009). This increased flexibility is
owed to the enlarged range of available resources, as different competitive advantages can be created
through combinations of very different resources. These combinations are often almost inimitable,
because of the combination uniqueness and are therefore extra advantageous (Cobeña, 2016).
Relationships with firms possessing complementary resources offer not only benefits to firms, but also
have disadvantages. Access to complementary resources often leads to a large volume of (highly)
diverse information (Vanhaverbeke et al., 2009). The collaborating firm often does not have the same
background, experiences, knowledge, technical bases, routines and processes as the focal firm (Jiang et
al., 2010). Therefore, transaction costs may be high (Jiang et al., 2010), as it takes time and resources to
absorb and integrate the novel resources (Vanhaverbeke et al., 2009; Cobeña et al., 2016). In addition,
a chance of a resource misfit or lack of synergy exists (Jiang et al., 2010). Moreover, when a firm is
only looking for complementary resources, the knowledge base of the firm might be constantly changing
in different and unrelated directions (Vanhaverbeke et al., 2009). Furthermore, the level of trust and
reliability is often lower with more heterogeneous collaborating partners that offer complementary
resources, compared to more homogeneous firms with redundant resources (Cobeña et al., 2016).
Accessing and recombining complementary resources is a crucial aspect to foster innovation (Sammarra
& Biggiero, 2008). Having access to knowledge that is either not available to competitors or not sought
by competitors is key (Porter, 1990; Faems et al., 2005). Innovation occurs, amongst others, when
companies bring in new resources, skills and perspectives from other industries (Porter, 1990).
Compared to firms active in the same industry as the focal firm, firms from a different industry offer
more complementary resources (Cui & O’Connor, 2012; Jiang, Tao & Santoro, 2010; Vanhaverbeke et
al., 2009). Therefore, cross-sectoral linkages can provide a great source of novelty. In addition, crosssectoral relationships also offer access to new markets (Jiang et al., 2010).
The definition of cross-sectoral linkages is based on the definition of ‘linkages’ previously described in
section 2.1.1. Cross-sectoral linkages can be defined as ‘relationships in which one firms take a
collaborative approach to its innovation activities by involving external partners’ (Smirnova et al., 2017,
p. 126) active in a different sector, in which knowledge, technologies and other resources are combined
across organisational boundaries (Davis & Eisenhardt, 2011).
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Having diverse relationships is key, thus including but not limited to cross-sectoral linkages, as it helps
organisations to have a better innovative performance (Faems et al., 2005; Jiang et al., 2010).
2.1.5 Organisational capabilities
Simply framed, innovation is a process in which inputs are transformed into new or improved products,
services or processes, in order to advance, compete and differentiate themselves successfully in their
marketplace (Baregheh et al., 2009). The benefit of resource complementarity for innovation can only
be realised when resources are effectively shared in a firm, to look for new combinations of resources
(Cui & O’Connor, 2007). Moreover, it is not only necessary for firms to have resources and to share
them, but also to have the ability to use and recombine them. For a large extent, innovation depends on
the ability of bringing together and recombining diverse knowledge (Sammarra & Biggiero, 2008).
Firms that create and use diverse knowledge quickly and effectively are able to innovate faster and more
successfully (Cavusgil et al., 2003). Therefore, the concept of absorptive capacity is important.
Absorptive capacity involves the acquisition of external knowledge and the internal knowledge
dissemination in the firm (Gray, 2006). Absorptive capacity has four dimensions, in which knowledge
needs to be managed: acquisition; assimilation; transformation; and exploitation (Zahra & George,
2002). Acquisition and assimilation are regarded as potential absorptive capacity. Absorptive capacity
in acquisition involves the capability to identify and acquire externally generated knowledge that is of
value for the company. Assimilation refers to ‘the firm’s routines and processes that allow it to analyse,
process, interpret, and understand the information obtained from external sources’ (Zahra & George,
2002, p. 189). Transformation and exploitation are regarded as realised absorptive capacity.
Transformation regard the knowledge processing in a company, where the development and refinement
of routines that facilitate combining existing and newly acquired and assimilated knowledge is central.
Lastly, exploitation regards the application of the knowledge (Zahra & George, 2002).
In addition to the absorptive capacity of a firm, the entrepreneurial orientation (EO) is a relevant concept
as well. Entrepreneurial orientation is defined as ‘an organisational willingness to find and accept new
opportunities and taking responsibility to affect change’ (Zehir, Can & Karaboga, 2015, p. 359). EO can
be considered as ‘the processes, practices, philosophy, and decision-making activities that lead
organisations to innovation’ (Madhoushi et al., 2011, p. 310). EO has three dimensions: innovativeness;
risk taking; and proactiveness (Miller, 1983). Innovativeness is defined as ‘a firm’s tendency to engage
in and support new ideas, novelty, experimentation, and creative processes that may result in new
products, services, or technological processes’ (Lumpkin & Dess, 1996, p. 142). Risk taking is defined
as ‘the extent of riskiness reflected in various resource allocation decisions as well as choice of products
and markets’ (Venkatraman, 1989, p. 949). Proactiveness is a ‘continuous search for market
opportunities and experimentation with potential responses to changing environmental trends. It is
expected to be manifested in terms of seeking new opportunities, which may or may not be related to
the present line of operations, introduction of new products and brands ahead of competition,
strategically eliminating operations which are in the mature or declining stages of life cycle’
(Venkatraman, 1989, p. 949). As EO increases a firm’s proactiveness and willingness to take risks and
innovate, it positively affects innovation performance of firms (Madhoushi et al., 2011).
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2.1.6 Relevant characteristics of cross-sectoral linkages
Not every cross-sectoral linkage can provide access to and allows acquiring of complementary
resources. This is dependent on different characteristics of the specific linkage. Relevant characteristics
for innovation are the type of partner, the formality of the linkage and the frequency of interaction.
Formality of the linkage
Formal linkages are designed and imposed in a top-down manner, usually directed to the corporate
strategy and mission of a firm (Allen et al., 2007), and are embedded in contracts or arrangements. In
contrast, informal linkages are developed rather organically and are the result of personal initiative of
employees. Informal relationships can be defined as ‘the processes by which individuals communicate
on issues not directly laid down and governed by the management’ (Allen et al., 2007, p. 181). They
include noncontractual working relationships, collaborations and exchanges of knowledge between
individuals which are not found in organisational structures (Cross & Parket, 2004).
The contribution to innovation of formal and informal linkages differs. Formal linkages are often
specifically aimed at the transfer of knowledge, skills and resources. In practice, however, formal
linkages are often solely used for the transfer of relatively well-known information, as they often fail to
generate communication that is deep or novel enough (Bell, 2005). In reality, knowledge often flows
through complex informal social networks (Allen et al., 2007). These informal linkages specifically
contribute to the creation and transfer of tacit knowledge and personalized trust (Ping Li & Xie, 2019).
In addition, informal linkages may provide an important source of novel information that is useful for
innovation (Bell, 2005). Informal relationships are not conflicting with the role of formal linkages, but
are often rather complementary (Ping Li & Xie, 2019). However, informal linkages and networks of
firms’ employees remain rather unrecognised, and therefore unsupported in the firm (Allen et al., 2007).
Type of partner
The complementarity of the resources of a partner often depends on the heterogeneity of the partner
compared to the focal firm (Cobeña, 2016). Heterogeneity implies that the characteristics of the focal
company are different compared with the characteristics of the partner firm (Cobeña, 2016).
Heterogeneous firms can contribute different, complementary resources and help firms develop new
competitive advantages (Cobeña, 2016). In contrast, collaborations with competitors, which are more
homogeneous firms, can often only contribute redundant resources. In addition, it is likely that conflicts
and opportunistic behaviour arise, as they pursue similar goals (Cobeña, 2016).
This heterogeneity of firm can be found in multiple facets: all characteristics of the firm can be a source
of heterogeneity (Cobeña, 2016). As discussed before, this heterogeneity can be found in the sector the
firm is active in, but for instance also the position of the firm in the supply chain can be relevant.
Frequency/intensity of interaction
The frequency and intensity of interaction in a relationship influences the innovation process and is
therefore a relevant dimension. First of all, frequent communication helps firms to specify their mutual
needs, which in turn speeds up the innovation process (Bougrain & Haudeville, 2002). Frequent
communication includes both the formal and informal exchange of meaningful and timely information
(Cavusgil et al., 2003). Second, frequent and close (face-to-face) interaction is especially necessary to
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transfer tacit knowledge (Cavusgil et al., 2003). In addition, frequent interaction helps building trust
(Hardwick, Cruickshank & Anderson, 2012), as frequent and qualitative information sharing signals the
important of the relationship for both parties (Cavusgil et al., 2003).
Interaction between firms can both be face-to-face and digitally. Both approaches have their benefits,
but they are most of all complementary (Hardwick et al., 2012). Despite the advances in digital
interaction, there is still a need for face-to-face communication (Hardwick et al., 2012). In the buildingstage of the relationship, face-to-face communication is priority, as especially face-to-face
communication helps building trust (Hardwick et al., 2012). In addition, face-to-face communication is
especially necessary for the transfer of tacit knowledge and it allows a better understanding of technical
aspects (Hardwick et al., 2012).
Once the relationship is established, firms tend to continue with less frequent face-to-face interaction
and more digital interaction. Digital communication, for instance through email, is convenient and
speeds up the transfer of codifiable information. In addition, digital interaction helps maintaining and
extending the relationship (Hardwick et al., 2012).
2.1.7 Conclusion
Section 2.1 aims to answer the first sub research question, ‘according to literature, what is the potential
of cross-sectoral linkages for innovation?’. In 2.1.7, the findings are shortly summarised and are
followed by a sub conclusion.
The foremost function of a firm’s linkage with other firms and institutions for innovation is the transfer
of resources, both tangible and intangible. Especially the transfer of knowledge is central. Acquiring
external resources increases the opportunities to interact, copy, multiply and recombine those with
internal resources, which in turn can lead to new products and processes (see 2.1.1).
Cross-sectoral linkages are a great source of complementary resources and therefore have the potential
to contribute to innovation in four ways (see 2.1.4). First, they increase the opportunities to create new
combinations of resources, which can ultimately lead to new products and processes. Second, they
encourage creativity and prevent firms from being locked in. Third and final, they can increase the speed
of innovation as the range of available resources increases, and therefore, capitalise opportunities more
quickly and flexible.
In addition to the benefits, three downsides of resource complementary obtained from cross-sectoral
linkages have been identified (see 2.1.4). First, they increase transaction costs compared to linkages
with firms in the same sector, as it takes time and resources to absorb and integrate the highly diverse,
novel resources from a firm with a different background, experiences, knowledge, technical bases,
routines and processes compared to the focal firm. Second, a chance of resource misfit or lack of synergy
exists, which is also traceable to the heterogeneity of the firms. Last, the level of trust and reliability is
often lower compared to intra-sector linkages.
It is important to note that not all cross-sectoral linkages provide the same potential, as this depends on
the complementarity of the partners resources. In turn, the complementarity of the resources depends on
the heterogeneity of the firms (see 2.1.3 and 2.1.6). Therefore, the type of partners is relevant, as all
characteristics of the firm can be a source of homo- or heterogeneity. In addition, the formality of the
linkage plays a role, as (tacit) novel knowledge is especially transferred through informal linkages.
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Furthermore, the frequency of interaction is of importance, as frequent interaction is necessary for the
transfer of knowledge, building trust and specifying mutual needs.
All in all, cross-sectoral linkages have a great potential for innovation, but the realisation of this potential
strongly depends on organisational capabilities of the focal firms: absorptive capacity and
entrepreneurial orientation (see 2.1.5). Absorptive capacity is the ability to acquire, assimilate, transform
and exploit the external knowledge, which is especially relevant to reduce transaction costs and
difficulties in knowledge transfer and usage. Entrepreneurial orientation is the firm’s willingness to find
and accept new opportunities and to take responsibility to affect change.

2.2 Innovation clusters
In this section, the second sub research question, ‘according to literature, how do clusters enhance
innovation?’, will be answered. In this section, the cluster concept will be explained. In addition, the
benefits and drawbacks of clusters regarding innovation will be discussed and explained.
2.2.1 The cluster concept
Clusters are ´geographical concentrations of interconnected companies and institutions in a particular
field’ (Porter, 1998, p. 78). Firms are ‘participating’ in such a cluster when they are interconnected with
other firms active in the same field in a certain geographic area. Cluster firms may achieve higher levels
of innovation and productivity compared to firms outside of clusters (Chandrashekar & Subrahmanya,
2019). According to research, firms participating in a cluster invest more in R&D and take greater risk
in R&D choices compared to firms that are spatially isolated (Gerlach, Ronde & Stahl, 2009). Moreover,
being part of a cluster can speed up the time-to-market for a product (Dagnino et al., 2015). How clusters
can enhance innovation and lead to these results will be further elaborated in section 2.3.
In order to ultimately link clusters and cross-sectoral relationships in the theoretical framework, it is
necessary to discuss the scope of clusters regarding sectors. Generally, clusters consist of one sector or
multiple closely related sectors (Coenen, Mooddysson & Asheim, 2004). According to Porter (1990),
clusters encompass an array of linked sectors. Cross-sectoral linkages within clusters therefore concern
relationships between two firms active in linked sector, within the same cluster.
2.2.2 Proximity
As previously described, not all firms benefit from participating in a cluster. This can be ascribed to
differences in absorptive capacity, market power and knowledge and competence base (Boschma & ter
Wal, 2007; Broekel et al., 2015), but this might also be explained by the degree of several forms of
‘proximity’ (Boschma, 2005b). In this section, five forms of proximity that are present in a cluster will
be described. First of all, geographical proximity will be described, the most obvious type of proximity
when talking about clusters, ‘geographic concentrations of interconnected companies and institutions
in a particular field’ (Porter, 1998, p. 78). Next to geographical proximity, other, non-tangible, types of
proximity exist, being cognitive, organisational, social and institutional (Boschma, 2005b). The different
types of proximity are related; geographical proximity, and thus being part of a cluster, influences the
degree of the other types of proximity as well (Ben Letaifa & Rabeau, 2003). It is important to note that
for all types of proximity, a balance needs to be found. With too little proximity, firms might not be able
to take advantage of the innovation externalities provided by the cluster. However, too much proximity
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is also undesirable as it unlikely contributes to learning and innovation (Boschma et al., 2005b), as will
be described later.
Geographical proximity is high when firms are located within 25 kilometres of each other (Boschma,
2005b). Geographical proximity can enhance innovation, as it facilitates knowledge transfers and can
lead to specialised suppliers and labour force (Lazzeretti & Capone, 2016). Being too proximate,
however, can lead to a lack of geographical openness and a lock-in situation (Boschma, 2005b).
Stretching geographical proximity a bit further, relative geographical proximity might be even relevant,
relating to the time or cost dimensions and also referred to as functional proximity (Moodysson &
Jonsson, 2007). It is the effort it takes to have face-to-face interaction that might matter more than the
absolute distance between two actors (Moodysson & Jonsson, 2007). However, giving boundaries to
this is problematic, as this largely relies on subjective judgement. A boundary used in previous research
limits this functional proximity to the ability to arrange face-to-face interaction within one working day
(Moodysson & Jonsson, 2007).
Cognitive proximity can be defined as ‘the extent to which two actors share the same knowledge’
(Davids & Frenken, 2018, p. 26). This particularly regards the knowledge background, such as the
scientific discipline (Davids & Frenken, 2018). Firms that have similar knowledge share and acquire
external knowledge more easily and effectively (Lazzeretti & Capone, 2016). Too little cognitive
proximity can lead to misunderstandings (Boschma, 2005b) and ineffective knowledge exchange
(Lazzeretti & Capone, 2016). On the other hand, too much cognitive proximity can lead to a lack of
sources of novelty (Boschma, 2005b). Some degree of proximity is a prerequisite for interactive learning
processes, which in turn can lead to innovation (Boschma, 2005b).
Organisational proximity can be defined as ‘the degree to which organisations have similar routines and
incentive mechanisms’ (Lazzeretti & Capone, 2016, p. 5857). Being organisationally proximate can
reduce transaction costs of knowledge transfer and therefore enhance the innovation process, as
organizational proximity facilitates mutual understanding (Knoben & Oerlemans, 2006). Too little
organisational proximity can lead to opportunism of one of the firms involved as result of a lack of
control. Too much organisational proximity, however, can lead to a lack of flexibility as firms can get
stuck in specific exchange relations or asymmetric relations (Boschma, 2005b), which is
disadvantageous for the speed of the innovation process and the time-to-market of innovative products.
Social proximity is a relevant dimension for innovation, as ‘economic relations are to some extent
always embedded in a social context’ (Boschma, 2005b, p. 66) and can be defined as the degree of
socially embedded relations between agents at the micro-level. These regards relationships built on
friendship, kinship and experience (Boschma, 2005b). As indicated before, such relationships can
increase access to external knowledge and the ease of knowledge transfer (Díez-Vial & FernándezOlmos, 2015), and therefore, social proximity favours collaboration (Lazzeretti & Capone, 2016). Social
proximity has been identified as the most important type of proximity for innovation (Ben Lataifa &
Rabeau, 2013). Just as with cognitive proximity, too little social proximity allows for opportunism of
the involved firms. However, when there is only little social distance between firms, an overload of trust
may weaken the innovative capacity and lead to a lock-in (Boschma, 2005b).
Institutional proximity can be defined as ‘the similarity of formal constraints and formal rules shared by
actors’ (Lazzeretti & Capone, 2016, p. 5857). Institutional proximity is of great importance for
innovation performance, as the norms and practices function as mechanisms that enable and coordinate
knowledge transfers and reduce transaction costs (Boschma, 2005b). Moreover, being institutionally
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proximate reduces uncertainty and the risk of opportunism of the firms. However, too much proximity
might lead to a lock-in situation (Boschma, 2005b).
Geographical proximity eases interaction and therefore the exchange of knowledge and skills. In
addition, being proximate to other firms in other ways than geographical is favourable for innovation.
It increases the access to knowledge, eases its exchange, reduces its transaction costs. As a result, it
might also be easier to exchange skills and highly tacit knowledge.
2.2.3 Cluster externalities
In addition to the benefits provided by proximity, firms participating in clusters might experience
advantages from so-called ‘cluster externalities. In literature on agglomeration economies, two major
theories regarding these cluster externalities exist. These theories are being referred to as Marshall’s
externalities (specialisation externalities) and Jacob’s externalities (diversification externalities), of
which literature remains inconclusive in determining which of the two provides a more favourable
environment for innovation (Galliano, Magrini & Triboulet, 2015; Beaudry & Schiffauerova, 2009).
Specialisation externalities
The specialisation externalities of Marshall, also known as the Marshall-Arrow-Romer (MAR)
agglomeration economies model, claims that ‘the concentration of an industry in a region promotes
knowledge spillovers between firms and facilitates innovation in that particular industry within the
region’ (Beaudry & Schiffauerova, 2009, p. 31). MAR externalities emanate from the concentration of
firms of one and the same sector (Farhauer & Kröll, 2012).
The presence of knowledge spillovers is appointed one of the most important reasons for the higher
innovative performance of firms located within clusters compared to firms located outside clusters
(Gilbert, McDougall & Audretsch, 2008; Schiffauerova & Beaudry, 2009). Knowledge spillovers can
be defined as ‘knowledge created by an agent that can be assessed and used by other agents without
market interaction and financial compensation for the producer of the knowledge’ (adapted from Huber,
2011, p. 108). Knowledge spillovers can be a result of research, ideas and experience from universities
and research institutions, as well as from other firms within the cluster (Díez-Vial & Fernández-Olmos,
2015). Knowledge that is produced is ‘spilled over’ to other parties to exploit (Schiffauerova & Beaudry,
2009).
Knowledge spillovers are valuable for innovation, as it provides novel information to the receiving firm,
such as innovation activities that other firms have done, are doing and how successful these activities
are. Moreover, it may encompass information regarding desires for new products and product features.
With this information, firms can appropriately align themselves with industry trends with a greater
potential of acceptability in the market (Gilbert et al., 2008). Moreover, having access to external
knowledge enables firms to meet their needs more cheaply than by producing this knowledge internally
(Hart-Hotz, 2000). Knowledge spillovers are especially valuable when received from multiple sources,
as it helps reducing uncertainty that is associated with innovation activities. Superior access to these
knowledge spillovers enables firms to establish competitive advantage (Gilbert et al., 2008).
The existence of knowledge spillovers in clusters can be strongly linked to the geographical proximity
of the firms (Grillitsch & Nilsson, 2015). Despite the unlimited availability of knowledge through the
internet nowadays, knowledge spillovers are still bound in space (Ben Letaifa & Rabeau, 2013;
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Schiffauerova & Beaudry, 2009). The ability to receive knowledge spillovers is related to the distance
to the knowledge source (Schiffauerova & Beaudry, 2009). This is, among others, related to the partly
tacit nature of knowledge (Grillitsch & Nilsson, 2015; Schiffauerova & Beaudry, 2009), that makes it
hard to transfer knowledge through written documents (Carlino & Kerr, 2015). This tacit knowledge
can be easily transferred when the labor mobility is high (Díez-Vial & Fernández-Olmos, 2015; Gilbert
et al., 2008). Research has shown that mobility increases with firm concentration (Carlino & Kerr,
2015). According to Marshall (1920), in clusters, information is ‘in the air’, a common good that is
available for everyone. Moreover, when being geographically proximate, chance meetings are likely to
occur, where executives (un)consciously transmit knowledge (Bell, 2005). Although differences
regarding the importance of geographical proximity between sectors are noted, it is found that only
nearby regions to the origin of the knowledge spillover, utmost, may take advantage of knowledge
spillovers (Boschma, 2005a). Moreover, especially tacit knowledge is more easily shared through social
networks between the firms, as knowledge is more easily acquired and is often embedded in a
sociocultural context (Díez-Vial & Fernández-Olmos, 2015).
Next to being co-located, firms can benefit most from knowledge spillovers when firms have a common
knowledge base, as it increases mutual understanding (being cognitively proximate) (Díez-Vial &
Fernández-Olmos, 2015). According to Marshall, knowledge is predominantly industry specific. As a
result, knowledge spillovers mostly arise between firms operating in the same industry (Gialliano et al.,
2015).
Another externality of clusters that is beneficial for innovation is the existence of external economies of
scale. External economies of scale are ‘economies that are external to the firm, but internal to the area,
for groups of smaller firms’ (Asheim, 2000, p. 415). This allows members of the cluster to compete with
large firms that have these economies of scale internally (Asheim, 2000) as they are able to benefit as if
they would operate on greater scale (Carlino & Kerr, 2015). It allows for labour pooling, sharing of a
variety of specialised inputs and access to specialized business services, such as commercial labs for
product testing (Carlino & Kerr, 2015).
Spatial proximity is of great importance for the effectivity of external economies of scale. This can be
ascribed to transaction and transportation costs, as particularly the transportation costs increase when
distance increases (Gordon & McCann, 2000). Therefore, it is necessary for firms to find a balance
between the increasing returns to scale and associated transaction costs (Gordon & McCann, 2000).
Diversification externalities
In contrast to Marshall, Jacob argues that it is the diversity of a region that is fruitful for innovation.
“The greater the sheer number of and variety of division of labour, the greater the economy’s inherent
capacity for adding still more kinds of goods and services” (Jacobs, 1969, p. 59). Having a diverse mix
of sectors improves the opportunities ‘to interact, copy, modify, and recombine ideas, practices and
technologies across industries’ (Frenken et al., 2007, p. 686). The knowledge spillovers described for
specialisation externalities are also applicable for diversification externalities. Where Marshall (1920)
argued that knowledge is particularly industry specific, and therefore knowledge spillovers are valuable
for other firms in the same industry, Jacob’s (1969) theory argues different. According to her theory, it
is the diversity in a cluster that leads to valuable knowledge spillovers for innovation.
It is important to note that Jacobs externalities are more beneficial for firms when the involved sectors
are related to each other (Frenken et al., 2007), and in particular technically related (Boschma &
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Frenken, 2012). Knowledge will only spill over from one sector to another when firms are
complementary in terms of competences. A certain degree of cognitive proximity is necessary in order
to communicate effectively and learn interactively (Asheim, Boschma & Cooke, 2011).
The external economies of scale described previously are less relevant for clusters with high diversity,
as the differences do not allow sharing, for instance, specialised inputs to the degree that more
homogeneous firm do (Carolino & Kerr, 2015).
Marshall’s and Jacobs’s theories are similar in that the geographical concentration of firms has an
influence on the innovation of firms, however, they are different on the effect of industry concentration.
Also in literature, there is no unanimity regarding this issue (Van der Panne, 2004), Frenken et al. (2007)
argue that, in fact, both the effects related to specialisation and the effects related to diversification can
be observed, even in the same area.
2.2.4 Drawbacks and criticism of innovation clusters
Next to all the innovation benefits provided by clusters, some scholars argue that some shortcomings
are overlooked and that the role of geographic proximity in the transfer of knowledge between firms
might be overemphasized (Boschma & ter Wal, 2007; Broekel et al., 2015; Lissoni, 2001).
First of all, participating in an innovation cluster might also come with uncertainties. Some firms
perceive the local firms as competitors and have little trust or interest in the local network and prefer
international networks and global collaboration (Ben Letaifa & Rabeau, 2013). In addition, competition
for comparable scarce resources may form a problem. When this happens, cost price rises, and profit
rates decrease. In turn, the success rates of innovation decrease and so do the growth rates (Broekel et
al., 2015).
Next, firms are often treated as homogeneous, assuming that all firms are able to benefit from the cluster
externalities (Boschma & ter Wal, 2007). This is not the case, as firms do not have the same absorptive
capacity, market power and knowledge and competence bases. As relations and exchange processes are
not equal within clusters, firms do not equally benefit from cluster benefits (Boschma & ter Wal, 2007;
Broekel et al., 2015).
In addition, it might be wrong to assume that firms only depend on external sources of knowledge
(Boschma & ter Wal, 2007). Only little attention is paid to the importance of internal knowledge creation
of firms. This can be explained by the fact that clusters often consist of small and medium-sized firms
that lack the ability and resources to individually carry out R&D activities. However, empirical studies
have shown that internal knowledge creation is valued as more important for innovation compared to
external relationships. Moreover, it seems that the ability of a firm to absorb and understand external
knowledge is dependent on the internal knowledge base of a firm (Boschma & ter Wal, 2007).
Furthermore, innovation clusters might even have a negative impact on innovation, as it might stabilize
existing network structures through cartels. As a result, they might hinder competition and structural
change (Hotz-Hart, 2000; Broekel et al., 2015) and cause a so-called lock-in (Boschma, 2005b), as firms
remain in their apparently successful routines and collaborations (Broekel et al., 2015). As a
consequence, the learning capability of firms might decrease (Boschma, 2005b) and opportunities that
arise in new markets and technologies are not noticed (Broekel et al., 2015).
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2.2.5 Conclusion
In section 2.3, the sub research question, ‘according to literature, how do clusters enhance innovation?’
is addressed.
The innovation enhancement in clusters, ‘‘geographic concentrations of interconnected companies and
institutions in a particular field’ (Porter, 1998, p. 78), can be explained by both cluster externalities and
the advantages of different forms of proximity in clusters.
Firms can be proximate to each other in multiple ways; geographical, cognitive, organisational, social,
and institutional. These forms of proximity are, to a certain degree, often present between firms in the
same cluster. Proximity especially eases the transfer and absorption of external knowledge and reduces
transaction costs. As external knowledge is a valuable input for innovation, proximity can positively
affect this. However, being too proximate is not beneficial for innovation, as this can lead to a lack of
novelty and eventually a lock-in situation. Therefore, firms benefit from clusters through the presence
of a certain degree of proximity.
Next to easing the transfer and absorption of knowledge, proximity in cluster enhance so-called cluster
externalities, which in turn enhance innovation. Knowledge spillovers enhance innovation, as they
provide novel information and knowledge to other firms in the cluster. This can be both beneficial when
the cluster is highly diverse (Jacob’s externalities), or when the cluster is more industry specific. In the
latter, external economies of scale play a role in innovation enhancement, as it allows firms to operate
as if they were on a larger scale. As a result, they can experiment at lower costs and therefore increase
their innovation efforts.
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3. Theoretical framework
This research aims to answer the main research question ‘what is the contribution of cross-sectoral
linkages within clusters to innovation?’. The literature study revealed the contribution of cross-sectoral
linkages to innovation, the different types of cross-sectoral linkages that exist and how clusters enhance
innovation in general. In this chapter, the theoretical framework will be established, answering the fourth
sub research question, ‘according to literature, how do the key variables for the contribution of crosssectoral linkages within clusters to innovation mutually relate?’.
First, the theoretical framework will be presented (figure 2). Thereafter, the different variables and
relationships between them will be discussed one by one.
Cross-sectoral
relationship
- Type of partner
- Intensity interaction
- Formality

Resource
complementarity

Proximity
- Geographical
- Cognitive
- Institutional
- Organizational
- Social

Organizational
capabilities
- Absorptive
capacity
- Entrepreneurial
orientation

Innovation

Figure 2: theoretical framework

First, innovation, the endogenous variable in this study, is defined as the multi-stage process in which a
new idea (or the recombination of old ideas) is transformed into new or improved products, services and
processes (Van de Ven, 1986; Baregheh et al., 2009), with the aim to ‘advance, compete and differentiate
themselves successfully in the marketplace’ (Baregheh et al., 2009, p. 1334). In this study, both the
process and the outcome are central.
Second, resources are central for innovation, as innovation stems from interacting, copying, modifying
and recombining externally acquired and internal resources, ideas, practices and technologies (Frenken
et al., 2007). This implies that resources for innovation come from both within and outside the focal
firm. These externally acquired resources are especially beneficial when they are complementary to the
own resources of the focal firm. This leads to increased opportunities to create new combinations of
resources, which ultimately can lead to new products and processes. Complementary resources are
especially found in firms heterogeneous to the focal firm (Cobeña, 2016).
Third, cross-sectoral relationships can be a great source of complementary resources, as cross-sectoral
firms are rather heterogeneous compared to the focal firm. Of course, it depends on the type of partner
what resources it can offer (Cobeña, 2016). Moreover, the formality of the linkage plays a role, as it is
usually the informal linkages that are the results of personal initiative of employees that especially
contribute to the transfer of novel, tacit knowledge and trust (Ping Li & Xi, 2019; Bell, 2005). These
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informal linkages are complementary to formal linkages, that often mostly concern the transfer of
relatively well-known knowledge as a result of rather superficial communication (Bell, 2005).
Next to this, the intensity of the interaction in the linkage is also relevant, as frequent communication
helps specify mutual needs and close (face-to-face) is necessary to transfer tacit knowledge (Cavusgil
et al., 2003). Moreover, frequent interaction helps building trust (Hardwick et al., 2012). However, once
the relationship is established, less frequent (face-to-face) interaction is necessary for efficient
collaboration (Hardwick et al., 2012).
Fourth, both the acquisition and transfer of resources and the use of these resources is enhanced by
organisational capabilities: the absorptive capacity and entrepreneurial orientation of the focal firm.
Potential absorptive capacity, the capability to identify and acquire externally generated knowledge that
is of value for the company and analyse, process, interpret and understand this, is especially of relevance
for the acquisition and transfer of resources, or more specifically, knowledge transfer (Zahra & George,
2002). Realised absorptive capacity is the capability to processing and development of the externally
acquired knowledge, combining this external knowledge with existing knowledge, and the exploitation
or application of this. This capability is mostly of relevance for the use of the resources for innovation
purposes (Zahra & George, 2002).
Entrepreneurial orientation is ‘an organisational willingness to find and accept new opportunities and
taking responsibility to affect change’ (Zehir, Can & Karaboga, 2015, p. 359) and has three dimensions:
innovativeness, risk taking, and proactiveness (Miller, 1983). Drawing from this, it positively affects
both the acquisition and transfer of external resources and the use of them.
Lastly, proximity seems to affect the acquisition and transfer of resources from cross-sectoral
relationships. This applies for all five forms of proximity: geographical, cognitive, institutional,
organizational and social. These are often, to a greater of lesser extent, present between cluster firms.
The effect of proximity can be compared to a concave parabola: to a certain extent, proximity can really
enhance resource transfer, however, too much proximity is undesirable as it can lead to a lock-in
situation. The positive effect of the different forms of proximity is a result of the increased ease of
resource transfer, which in turn is related to certain similarities between organisations (Boschma,
2005b).
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4. Methodology
The theoretical framework, considering the potential of cross-sectoral linkages within clusters to
innovation, is a result of the literature study. Next, this framework will be empirically tested. In addition,
the related barriers will be identified. This section answers the fourth sub question, ‘how can the
innovation potential of cross-sectoral linkages within clusters and the related barriers for the
realisation of this potential empirically be assessed?’.
It will discuss the research setting, the research design, methods and analysis, the operationalisation of
the variables and the validity and reliability of the methodology.

4.1 Research setting
The object of study for the empirical research is specified on multiple levels. First of all, the selection
of agrifood clusters will be discussed. Next, the selection of the agrifood cluster in the area of Rotterdam
will be explained, followed by an elaboration on the choice to focus in the horticulture sector within the
agrifood cluster of Rotterdam.
To study the innovation potential of cross-sectoral linkages within, the selection of a broad cluster
consisting of multiple clusters is necessary for the empirical research. Agrifood clusters are particularly
suitable for multiple reasons. First, the agrifood field is rather broad and consists of multiple sectors,
consisting of, among others, horticulture, intensive livestock farming, dairy firms, technological
companies, and agriculture (Agrifoodtech Platform, 2018). Moreover, as research has shown that in
particular small- and medium-sized enterprises (SMEs) depend on innovation networks, the agrifood
business with a high share of SMEs (Batterink et al., 2010) is very relevant for innovation network
research.
The agrifood cluster that is the context of this study is the agrifood cluster in the area of Rotterdam, an
area with a radius of approximately 30 kilometres around the city of Rotterdam (Rotterdam Food
Cluster, n.d.). The agrifood cluster has been formalised by the Rotterdam Food Cluster, an initiative of
the municipality of Rotterdam, an important city in the southwest of the Netherlands. The agrifood
cluster consists of companies, education and knowledge institutes and governmental bodies, with more
than 8.000 companies, 44.000 jobs and a turnover of 27 milliard euros every year (Van der Weerdt et
al., 2018). The region is both nationally and internationally a major player, because of the presence of
the port of Rotterdam, the largest port of Europe, and the strong position of the region in the food
industry (Van der Weerdt et al., 2018). The latter is demonstrated by the presence of large, iconic firms
such as Unilever, Verstegen, RijkZwaan and Priva. Next to this, multiple research institutions are
located in this region, just as the Delft University of Technology and the Erasmus University Rotterdam
(Rotterdam Food Cluster, 2019).
As the agrifood cluster of Rotterdam is large, the decision is made to focus this research on a specific
sector within this cluster. The horticulture sector is highly innovative compared to other sectors in the
agrifood business (Batterink et al., 2006). In addition, the horticulture sector has a large presence and
iconic character in the region of Rotterdam. The horticulture sector is particularly situated north-west
and north-east of Rotterdam, in respectively the Westland and Oostland, in which ornamental
greenhouse horticulture and vegetable greenhouse horticulture dominate (Van der Weerdt et al., 2018).
When suited, the information regarding the Westland and Oostland is combined by using the term WestHolland.
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4.2 Research design
The potential of cross-sectoral linkages within the agrifood cluster of Rotterdam and related barriers for
the realisation of this potential for the horticultural sector in West-Holland will be explored using expert
interviews.
To unfold not only the horticulture sector in the context of the agrifood cluster of Rotterdam as it is, but
also the interviewees outlooks and reflections, open interviews based on a topic-guide are considered
appropriate (Bogner, Litting & Menz, 2009). Expert interviews are individual interviews that are carried
out with a respondent – an expert or specialist in the (part of) the subject in question (Libakova &
Sertakova, 2015). The interviewer prepares the interview topics thoroughly and builds up a knowledge
base of the field of the experts. This enables the interviewer for productive interviewing (Bogner et al.,
2009).
In order to prepare the interview topics and get familiar with the horticulture sector in the Westland and
Oostland, several orientational interviews have been conducted. The aim of these interviews was to get
acquainted with the sector, the cross-sectoral activity of the companies in the sector, cross-sectoral
innovation projects and key players (companies, organisation and persons) in horticulture. In addition,
the interviews were used to identify experts. In total, five orientational interviews have been conducted
with ‘industry watchers’, people following and being involved in the horticulture sector in the area of
Rotterdam, which are mentioned below in table 1.
Table 1: orientational interviews

Interviewee
Coen Hubers

Maren Schoormans

Peter van der Sar

Joep Hendricks
Eric Poot

Affillation and link to the research object
Coordinator Greenport Hub (organisation that
links three universities with the horticultural
sector in the province of Zuid-Holland).
Board member of Dutch Greenhouse Delta,
former employee of supplier firm Priva and
Koppert Biological Systems, HQs in WestHolland
Consultant that helps firms to find and realise
opportunities for growth, with a focus on the
horticulture sector in Zuid-Holland
Director World Horti Center in Westland
Coordinating researcher at Wageningen
University & Wageningen Plant Research

In addition to the orientational interviews, an internet search has been executed. The aim of the internet
search was to get an overview of cross-sectoral collaborative innovation projects and to identify crosssectoral innovative horticulture firms that could offer experts in this research. The internet search has
been systematically executed. First, the companies listed in the Hillenraad100 2017, an overview of the
hundred most successful companies in the horticulture sector in the Netherlands, were filtered on
location. The 68 companies located in the surrounding of Rotterdam were then studies in more detail.
This included visiting the website of the company, reading their corporate story, study the news articles
on the website (if possible) and using the search function (if possible) with the query
“innovatie”/”innovation” and “samenwerking”/”collaboration” (both simultaneously and not
simultaneously). Thereafter, Google, as the largest and most commonly used search engine, is used to
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search for the company name, combined with the query “innovatie”/”innovation” and
“samenwerking”/”collaboration” (again both simultaneously and not simultaneously), to search for new
articles that might contain possible cross-sectoral innovation projects. Lastly, (news) websites
specifically aimed at the horticulture sector (in the Netherlands) were stuied, including but not limited
to groentennieuws.nl, goedemorgenroos.nl, hortipoint.nl, bpnieuws.nl, agrifirm.nl, bloemenkrant.nl,
goedemorgensierteelt.nl, onderglas.nl, goedemorgengroente.nl, bloemenkrant.nl, gfactueel.nl,
glastuinbouwnederland.nl and westlandhortibusiness.com.
Based on both the orientationsl interviews and the internet search, several experts in the field of crosssectoral innovation in the horticulture sector were identified. An important criterium in the selection of
experts was having a good balance in backgrounds and perspectives (their position in the horticultural
sector and the relation to the research topic) of the experts. In addition to the orientational interviews
and the internet search, the snowballing technique was used to identify additional relevant experts by
ending the expert interviews with a question regarding this. The interviewed experts and their
backgrounds are mentioned in table 2 below. In order to secure the representativeness of the respondents,
several additional characteristics were taken into account during the selection, amongst others education
and skills, work experience in the sector and the level of public recognition (Libakova & Sertakova,
2015).
Table 2: expert interviews
Interviewee
Margreet Schoenmakers
Andreas Hofland
Jan van den Ende

Bram Tijmons
Jan Willem Donkers

Organisation
Glastuinbouw Nederland
Hortikey/Berg Hortimotive
Erasmus University Rotterdam

PATS drones
InHolland
Greenport Aalsmeer

Jan Westra

Priva

Jos Looije
Dewi Hartkamp

Looye Kwekers
Stichting Innovatie Glastuinbouw
Nederland
HortiTech

Peet van Adrichem
Mark van der Knaap
Herman Poos
Adriaan van der Giessen
Ted Duijvestijn
Marga Vintges

Anthura
Koppert Cress
Gemeente Rotterdam, Rotterdam
Food Cluster
Duijvestijn Tomaten
Gemeente Westland
Greenport West-Holland

Function
Innovation specialist
General manager Hortikey
Professor of management
of technology and
innovation, focused at
horticulture
CEO and co-founder
Business development
manager
Project manager Green
Innovation Cluster
Strategic business
developer
Owner
Program manager
Director
Initiator World Horti
Centre
Director
Innovation coach
Projectmanager Food &
Smart City
Owner
Strategic advisor
Member program group
Innovation Pact and project
partner
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4.3 Methods and analysis
This section elaborates on the different methods used in this research.
4.3.1 Literature study
A literature study was used to answer sub research questions 1 to 4, resulting in a theoretical framework.
Literature on, among others, innovation clusters, (knowledge) networks and innovation collaboration
were used to address these questions. The literature in this research was accessed through the (online)
library of Wageningen University & Research and through Google Scholar. Backward reference
searching has been used to identify experts on the themes of this research, such as cross-sectoral linkages
and (formal) clusters.
Journals that were particularly relevant for this literature study are the Journal of Agricultural
Economics, European Planning Studies, European and Urban and Regional Studies, the Strategic
Management Journal, the Academy of Management Journal and the Journal of Knowledge
Management.
After answering the first two literature sub research questions, the theoretical framework was composed.
This framework described the key variables and how they mutually relate, as found in literature.
4.3.2 Open expert interviews with topic guide
After the literature study, the empirical part of the study started. As discussed in the research design,
first, five orientational interviews were conducted to get acquainted with the horticultural sector and
identify experts. Thereafter, 14 experts were interviewed. The interviews served multiple purposes: (i)
to extract information regarding the variables identified in the literature study, (ii) identify additional
relevant variables, and (iii) to verify information that was retrieved from other interviewees. The expert
interviews were open and based on a topic guide, as open interviews provide room for the experts to
reveal their own outlooks and reflections related to their positions and functions and provide examples
and use other forms of exploration (Bogner et al., 2009). Moreover, it enabled interviewees to address
unforeseen aspects or topics (Bogner et al., 2009). The topic guide ensured that (most) relevant topics
were covered (appendix X) and newly addressed topics were added to this list for subsequent interviews
(Bogner et al., 2009). As the backgrounds of the interviewees were varied and because of time
constraints, not all topics were covered in every interview. The topic guide, therefore, functioned more
as a flexible guideline and the order of topics was based on the relevance of the interviewees (Bogner et
al., 2009).
4.3.3 Data analysis
For the analysis of the empirical research, the conducted interviews were recorded, transcribed and
checked for completeness. The transcriptions were sent to the interviewees to verify, as it is important
to ensure the accuracy of the data (Kumar, 2011). Next, the data was analysed through content analysis,
based on inductive codes that emerge progressively during data analysis, complemented with deductive
codes based on the operationalisation of the variables of the theoretical framework (Miles, Huberman
& Saldaña, 2014). The combination of these techniques is used because of the broadness of the
interviews. Open interviews with just a topic guide can lead to broad, diverse interviews, covering more
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topics than just the variables from the theorical framework. The coding process has been performed in
the computer programme Atlas.ti.

4.4 Operationalisation of variables
The concepts described in the theoretical framework are operationalised by translating them into
variables based on literature. The operationalisation is both used in the expert interviews and the analysis
of the data. Although the expert interviews are open and only based on a topic guide, abstract topics can
be broken down into a few better understandable variables when necessary. In the analysis, the variables
can be used in the deductive phase of the coding process (Miles et al., 2014). The operationalisation can
be found in appendix X. For the sake of clarity, the operationalisation of the concept organisational
capabilities (absorptive capacity and entrepreneurial orientation) is presented next.
Operationalisation organisational capabilities
In this research, two organisational capabilities are considered: entrepreneurial orientation (EO) and
absorptive capacity. Absorptive capacity has four dimensions: acquisition; assimilation; transformation;
and exploitation of knowledge (Flatten et al., 2011). The acquisition dimension of absorptive capacity
regards the extent the company used external resources to obtain information. The assimilation
dimension regards the communication structure in a company. The transformation dimension regards
the knowledge processing in a company, and, lastly, the exploitation dimensions regards the commercial
exploitation of new knowledge in the company (Flatten et al., 2011). The entrepreneurial orientation
concept consists of three dimensions: innovativeness; proactiveness; and risk taking. Innovativeness
refers to the involvement in and focus on introducing new products, services or processes. Proactiveness
refers to opportunity-seizing by anticipating on future needs, being a pioneer and taking a brave position
towards competition. Risk taking refers to the willingness to involve in uncertain projects and to allocate
resources for new ventures in uncertain environments and taking a brave and aggressive position to
maximise opportunities in decision making in insecure situations (Etriya et al., 2014).
Table 3: operationalisation of organisational capabilities
Concept
Sub-concepts
Variables
Organizational Absorptive capacity
a. Acquisition of knowledge
capabilities
(Flatten et al., 2011)
b. Assimilation of knowledge
c. Transformation of knowledge
d. Exploitation of knowledge
Entrepreneurial orientation
a. Innovativeness
(Etriya et al., 2014)
b. Proactiveness
c. Risk taking

4.5 Validity and reliability
In order to secure the reliability of this research, it is of importance to determine and select an appropriate
number of representative, knowledgeable experts regarding innovation in horticulture. This is especially
important with regard to the time constraints of this research (Yakusheva, 2007). The selection of experts
has therefore not only been based on internet search of the researcher, but also discussed during the
orientational interviews. In addition, snowballing has been used during the expert interviews to identify
valuable additional experts in order to enhance the representativeness of the respondents. Despite many
and diverse activities to increase the number of interviewees (see 4.2), the final number (14) remains
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relatively small. Nevertheless, the selected experts are rather evenly spread among the relevant groups
of interest. Their representativeness remains unclear.
Validity can often be problematic when it comes to semi- or unstructured interviews (Bleijenbergh,
2013). In this research, the expert interviews are based on a topic guide aligned to the operationalisation
of the different relevant concepts of this research. In this way, the interviewer can break down the
concepts in better understandable variables, securing the validity of this research.
As the innovation potential of cross-sectoral linkages within clusters and the related barriers for
innovation is explored from the horticulture perspective in the agrifood cluster of Rotterdam, the specific
findings might not necessarily be generalizable for other food sectors within the agrifood cluster.
However, this exploration is aiming to contribute to an understanding of this potential within clusters
and can in turn be useful for context-specific research.
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5. Results
In this chapter, the results from the expert interviews are presented. Interviewees are referred to between
brackets or in-text. The results of the expert interviews are complemented with secondary literature and
materials when additional background information is desirable (for data triangulation). The chapter
starts with an introduction of the horticulture sector in Westland and Oostland (West-Holland) and a
description of its autonomous position in the agrifood cluster of Rotterdam. Thereafter, the chapter
follows the structure of the theoretical framework. The data regarding resource complementarity and
innovation is rather congruous and can be described fairly concise (5.3 and 5.4). In contrast, the data
regarding (cross-sectoral) innovation collaboration and the moderating concepts of organisational
capabilities and proximity is fairly rich and is therefore described in more detail (5.5, 5.6 and 5.7).

5.1 The horticultural sector
In the Netherlands, horticulture is concentrated in the south and the west of the country. In the west, it
is specifically greenhouse horticulture that is present. This can be found in the regions Westland,
Oostland and Aalsmeer. Aalsmeer is located close to Amsterdam, while both Westland and Oostland
are located further south, close to the city of Rotterdam (Rienks, 2009). The latter two are the base of
this research. This area is circled in the figure below.

Figure 3: greenhouse horticulture area per municipality, 2014, West- and Oostland circled (adapted
from CBS, 2015).
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5.1.1 The history of greenhouse horticulture in West-Holland
In the Westland, horticulture can be traced back to the 15th century. The nobility and clergy from
especially The Hague played an important role in horticulture, especially in Naaldwijk, the central
village in the Westland. They owned a large part of the fruit and wine orchards in the region. In the
centuries thereafter, the horticulture kept increasing in the region. This is not surprising, as it was located
in a large sales market, with fertile ground and a temperate climate (Wubben, Hulsink & van Kooten,
2018). The development of horticulture was also enhanced by the increasing welfare in the Netherlands.
Rich, non-noble people bought large areas of land in order to develop country residences with large
garden complexes, which in turn led to the improvement of infrastructure, especially regarding
waterways (IJsselstijn & van Mil, 2016).
The real flourishing of the horticulture in the Westland region took place in the 19th century, especially
in the second half, which is predominantly related to the increased export to England, in the wake of its
food crisis. During the economic crisis between 1880 and 1890, cooperative horticulture organizations
were founded, such as auctions and agricultural banks. These organizations played an important role in
the professionalization and extension of the sector (IJsselstijn & van Mil, 2016). The foundation of the
first Dutch auction association, Vereeniging Westland, eliminated travelling merchants that paid only
after selling themselves these products, that were taken in consignment. In addition, the auctions aimed
to improve the quality and tradability of the produce, by appointing quality judges and introducing a
quality mark. In total 12 auctions arose, which were initially mostly held in local cafes. After 1900, the
auction started to professionalize. By concentrating demand and supply, optimal pricing for the farmer
became possible. Moreover, quality standards rose, and the auction started to provide some logistic
services. While the auctions were growing and the horticulture was modernizing, agricultural banks
started to emerge. This enabled many growers to modernize and expand their business. In addition,
horticulture education and research started to emerge around the 1900s, just like horticulture interest
groups and specialised suppliers, together contributing to the professionalizing of the sector (IJsselstijn
& van Mil, 2016).
From 1950 onwards, the horticulture area remained stable in size, but inside the greenhouses, due to
process innovations, techniques have been tremendously modernized (IJsselstijn & van Mil, 2016). In
addition, the different villages were merged into the Westland municipality in 2004 (Wubben et al.,
2018). An important driver for this was the vulnerability of the separate villages for annexation by the
surrounding larger cities, that would prioritise other land uses over horticulture. In the neighbouring
region Oostland, the horticulture sector has strongly developed as well. In 2004, Westland and Oostland
were appointed as one of 5 Dutch greenport regions by the Dutch government. Greenports are regions
in which the agriculture and horticulture are of national and international importance. The term was
introduced in the new spatial policy, an important steering instrument in the Netherlands. the spatial
development of the greenports had to be stimulated, so that their function could be strengthened. As a
result, especially the Westland but also the Oostland had an even bigger national significance (IJsselstijn
& van Mil, 2016).
5.1.2 Fruit, vegetables and flowers
In West-Holland, both vegetable/fruit and flowers/plant horticulture (floriculture) are present. Although
vegetable horticulture and floriculture have a lot in common and are often viewed as one joint sector,
some essential differences exist. Whereas vegetables are rather fast-growing crops, floriculture often
deals with a much slower pace of growth (Mark van der Knaap). Moreover, in floriculture, the
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distinctiveness of the products is crucial, whereas in vegetable horticulture, the product is considered as
bulk. As a result, floriculture firms are more involved in product variations and patenting activities. In
addition, it allows for more marketing opportunities and a higher profit margin compared to bulk
products. Lastly, climate control in greenhouses is relatively more important in vegetable horticulture,
compared to floriculture, as optimal climate conditions are more important for fast-growing crops in
relation to the productivity and quality (Peet van Adrichem).
Horticulture including both vegetable horticulture and floriculture sometimes also leads to difficulties
relating to the term agrifood (Mark van der Knaap). Some perceive agrifood as both food production
and other agricultural production, whereas others interpret agrifood as solely agricultural food
production. With the latter, it can lead to the exclusion of floriculture, as sometimes occurs with events
and statistics, for instance. In addition, some people and organisations consider the horticulture sector
capable of contributing to general health by providing healthy foods, or even to contribute to a solution
for the world food problem. However, people sometimes seem to forget that this mission does not apply
to floriculture (Mark van der Knaap).
5.1.3 The horticulture supply chain
Different types of firms are active in the classic horticulture supply chain. Breeders are at the beginning
of the chain. They provide seeds and young plants and create new types of crops or flowers. Growers
source also from other suppliers for, amongst others, greenhouse construction and installations, energy,
and other necessities such as substrate and fertilizers, and even employees. The growers either receive
seeds from the breeders, or young plants from a breeder or propagation firm, leading to the end product.
The next step in the chain used to be the auction, to which the grower delivers the vegetables, flowers
or plants. Since 2000, more and more growers are united in cooperatives, to process, pack and sell their
joint produce via the auction Flora-Holland for flowers and plants, the Greenery for vegetables, or
directly to traders, Next, the product travels through trading companies, who create assortments and
bouquets, and vegetable processing companies, to (wholesale) companies and DCs of retailers, to retail
outlets, specialist shops, garden centres, restaurants, etc, to end at the final consumer. Logistic
companies are involved in between supply chain segments. Where breeders, suppliers and growers are
often exclusively active in horticulture, this is not necessarily the case for, for instance, logistics and
packaging firms. Next to horizontal collaboration in the supply chain, as with cooperatives for instance,
vertical collaboration in the supply chain is also present, although to a lesser extent.

5.2 The horticulture sector in the agrifood cluster of Rotterdam
West-Holland has a rather autonomous position within the agrifood cluster. Section 5.2 will discuss the
functioning of the horticulture sector within the agrifood cluster in more detail.
5.2.1 Culture and social network
West-Holland has its own culture and the ‘Westlanders’ and ‘Oostlanders’ are generally described as
rather down to earth, prompt, with a hands-on-mentality (Peet van Adrichem and Andreas Hofland).
They are rather inward oriented and, although very self-confident, do not easily go out of their comfort
zone. In West-Holland, there is a very high sense of like-knows-like, with a high level of trust among
them (Jan Westra, Adriaan van der Giessen, Margreet Schoenmakers, Andreas Hofland, Jan Willem
Donkers and Mark van der Knaap). People often meet each other in both formal and informal settings,
such as at sports clubs, birthday parties, or even at the supermarket, as examples illustrate:
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“At the Hoogvliet last Friday, the supermarket, I ran into someone who does horticulture for Honeywell.
He said: “hey, in two weeks there is this convention, you are coming, right? Let’s talk…”. That what
always happens here, you always run into people and that really helps.”
Jan Westra, Priva
“Also, if I look at myself personally, let’s say, if I am cycling, I cycle with friends. And I think that at
least half of them works in the sector [horticulture], let’s say. And then you hear things and that is what
makes it fast and decisive.”
Mark van der Knaap, Anthura
The large, informal networks and the high level of trust makes that developments, news and knowledge
are easily shared, and it is rather easy to arrange all kind of affairs. However, the network of the Westand Oostland is rather closed off for outsiders (Andreas Hofland, amongst others).
“Well, as an outsider, you really have to make an effort to get in there, though.”
Andreas Hofland, HortiKey
West-Holland is viewed as the hinterland of the city of Rotterdam and the region is also located closely
to cities as Delft and The Hague. Although the region is very close to these large cities, major differences
are experienced. First, the informal network of the ‘West-Hollanders’ is rather centred in the region
itself and has only few interfaces with the city. As a result, ‘West-Hollanders’ do not visit the city on a
regular base and even experience cities it as a whole different world.
“And further, people, and I do as well, say that people go to Schiphol airport more easily than to The
Hague. I experience that myself as well, I visit Schiphol airport more often than I actually go to
Rotterdam.”
Jan Westra, Priva
The other way around, people from the city also do not visit the West- and Oostland often. This is well
illustrated by Bram Tijmons, who now owns a start-up in the city of Delft.
“So, we are in between the Westland and the Oostland, and we had all never been in a greenhouse.”
Bram Tijmons, PATS drones
Both Adriaan van der Giessen and Ted Duijvestijn also stress the difference in culture between the Westand Oostland and cities, which reduces interactions between the ‘two worlds’.
“So, that is basically the stress between the culture of the city and the countryside. Those countryside
people say: dude, that city, they are all a bit posh. And those city people say: they are all farmers, they
are undeveloped people, crazy, they work hard, they don’t even have time to live and they live to work,
and we work to live. So that’s exactly the other way around. So yes, you have to deal with that. I put it
all very flat, but there is a friction. And I just think, man, walk through that.”
Ted Duijvestijn, Duijvestijn Tomaten
“When it comes to data, or artificial intelligence, then of course the start-up scene is located in the
cities, with often very new, accessible knowledge, which can be very valuable for applications in
horticulture or logistics. But those worlds don’t match. People who live in the city prefer to stay in the
city, because they think: well, here I can be a real YUP [Young Urban People], here I have my vegan
food bars, so I don’t go to the countryside. It’s always a separation.” Adriaan van der Giessen, RFC
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5.2.2 Horticultural business climate
As previously discussed, especially the Westland has a long history of horticulture. According to Jan
Westra and Bram Tijmons, the inhabitants of the region feel a high sense of proud regarding their region
and the horticulture sector. The West- and Oostland region (West-Holland) has a strong reputation
regarding horticulture. The business climate for traditional horticultural firms is rather good, but, as
Marga Vintges mentions, for firms that are also active in other sectors, such as ‘new’ technical firms
(for instance data firms), it is not that attractive (yet) to settle in West-Holland. Apart from the
‘monoculture’ of horticultural firms, she also ascribes this to the accessibility of the region, that deals
with a limited public transport coverage. In addition, labour mobility (with regard to the surrounding
cities) is also low in the region as a result of these accessibility issues (Mark van der Knaap). Although
the ‘horticulture monoculture’ might not improve the business climate for firms that are not exclusively
active in horticulture, horticultural firms themselves take advantage of the high density of horticultural
firms. Jan Westra explains that, as a result of the strong horticulture reputation of the region, the region
is often visited by international trade missions, for instance. Moreover, it is easy to get in touch with
other horticultural firms, and horticultural developments and knowledge are easily shared through both
formal and informal networks in the region. This social interaction also stimulates firms to strive for
more or better, as sharing achievements can incite others to outperform each other (Peet van Adrichem).
Especially regarding logistics, firms can benefit of economies of scale, as it is rather easy to combine
loads and share trucks.
“Being located in the Westland is crucial. That has everything to do with the core of (greenhouse)
horticulture being located here. […] the hotspot for distribution of fruit and vegetables all over the
world. So, the oranges that come from Spain, come here first and then go somewhere else. What do you
get, is that the customer in America wants three boxes of cucumbers, but also happens to want two boxes
of cresses. Well, we can benefit from the logistics centre. For us, this is a crucial point.”
Herman Poos, Koppert Cress
Another benefit of the high density of horticultural firms is the labour mobility (Mark van der Knaap,
Herman Poos). In West-Holland, employees can easily switch between employers, bringing in new
knowledge (Mark van der Knaap).
“We have people who come from vegetable horticulture that work with us, and they take that knowledge
with them. That involves, yes, well, a different type of training, let’s say. Fast crop versus slow crop,
you just learn different things. That are very strong connections that are just there [in the region].”
Mark van der Knaap, Anthura
5.2.3 Governmental organisations and supporting organisations
The autonomous position of West-Holland is also demonstrated by the large number of governmental
organisations and supporting organisations in the region that play a role in supporting and stimulating
(amongst others) horticultural innovation.
Greenport West-Holland is one of the six regional Greenports in the Netherlands. The foundation of
these Greenport organisations has followed on the greenport regions introduced in spatial policy (see
5.1.1) (IJsselstijn & van Mil, 2016). Greenport West-Holland is a collaboration between horticulture
entrepreneurs, governments, education and research institutes, referred to as the ‘triple helix’ (Greenport
West-Holland, n.d.). The organisation focuses on the Westland and Oostland region, but also on the
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cities of Rotterdam and Delft. The aim of Greenport West-Holland is to ‘feed and green’ the megacities
in the world, by providing horticultural products that contribute to health and happiness, high-tech,
emission-free production, circular economy, and smart supply chains. In addition, the organisation tries
to export Dutch horticultural knowledge, connect businesses with students and stimulate innovation
connections between firms (Greenport West-Holland, n.d.).
Glastuinbouw Nederland (formerly LTO Glaskracht) is an organisation that serves the interest of firms
active in the horticulture sector. Regarding innovation, Glastuinbouw Nederland facilitates research and
stimulates innovation aimed at three themes: water, energy and plant health (Glastuinbouw Nederland,
n.d.). The organisation tries to collect specific issues and problem from firms in horticulture. The issues
and problems are then commissioned to research institutions. In additions to issues stemming from the
sector itself, Glastuinbouw Nederland also discusses with these research institutions on relevant
innovation research issues, as addressed by Margreet Schoenmakers (Glastuinbouw Nederland). In
addition, Glastuinbouw Nederland involves governmental institutions to allow for governmental
funding, leading to a research programme partly financed by the horticulture firms, and partly financed
by the government (Glastuinbouw Nederland, n.d.).
Stichting Innovatie Glastuinbouw Nederland (SIGN) is a small organisation that is part of Glastuinbouw
Nederland (Stichting Innovatie Glastuinbouw Nederland, n.d.). The organisation focuses on groundbreaking cross-sectoral innovation regarding circularity, health and happiness. Especially circularity,
but also sustainability in general, were emphasised during the interview with Dewi Hartkamp (SIGN).
Crossovers are made with, amongst other, recreation, construction, mobility, interior and creative
industries. SIGN explores and develops potential new concepts together with ambitious horticultural
entrepreneurs and helps organising financing. Innovation themes result from both markets needs and
societal interests (Stichting Innovatie Glastuinbouw Nederland, n.d.).
Topsector Tuinbouw & Uitgangsmaterialen (TKI TU) is one of the top sectors in the Netherlands: a
sector in which Dutch businesses and research institutions excel. Government, research institutions,
universities and businesses join forces to increase knowledge and stimulate innovation (Topsector
Tuinbouw & Uitgangsmaterialen, n.d.). The topsector has an innovation agenda focussed on four
themes: sustainable plant production; consumer, market and society (amongst others: sustainable
packaging and transportation and transparent information regarding products and production); energy
and water; and high tech and digital transformation (Rijksdienst voor Ondernemend Nederland, n.d.).
In contrast to the previously mentioned organisations, the Rotterdam Food Cluster (RFC), part of the
municipality of Rotterdam, focusses on the agrifood cluster of Rotterdam as a whole, including trade
companies, logistics, processing industry, agriculture and its suppliers and horticulture and its suppliers.
The organisation is rather small (± 3 fte) and aims to improve the business climate of the food sector to
attract new businesses and maintain the strong economic position of the city of Rotterdam in food
(Rotterdam Food Cluster, n.d.). The RFC maintains and extends a network of food-related firms in the
region, organises events and is involved in a limited number of innovation projects. The share of
horticulture firms in the RFC network is rather small, despite the acknowledged prominent position in
the food cluster. The horticulture firms that are involved are mostly pioneer firms (Adriaan van der
Giessen). In their activities, RFC collaborates with municipalities in the region, but RFC is slightly more
focused on Rotterdam itself (Adriaan van der Giessen). In addition, RFC has focused slightly less on
horticulture in the past years, compared to other food sectors, as the organisation feels that plenty
initiatives exist in horticulture already, for instance through the previously described organisations.
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Therefore, RFC feels that the effort of the relatively small organisation might be more useful in other
sectors of the food cluster.
Apart from these organisations, government is also involved in horticulture through municipalities.
Since 2004, The Westland is one large municipality, a merger of some 6 municipalities, whereas
Oostland still consists of multiple municipalities: mainly the municipality of Lansingerland and
Pijnacker-Nootdorp, but also Waddinxveen and Zuidplas. The municipalities work together via,
amongst others, the Greenport West-Holland, but are also involved in horticulture on their own (Marga
Vintges). The municipalities, both separately and jointly, work on projects related to the business climate
of their municipality, involving, amongst others, accessibility and spatial issues.
5.2.4 Research and education
Multiple research institutions, universities and other (practical) educational institutions are strongly
linked to horticulture. TNO is the most prominent research institution related to horticulture in general
and has been mentioned by almost all interviewees when talking about research. Other research
institutions are related to horticulture concerning specific themes, such as water or energy. The research
results can be in turn used for innovation. In addition, suppliers and breeders heavily invest in R&D
activities (data, climate technology, seeds, etc). Moreover, frontrunner growers are also involved in
R&D.
Universities contribute to both research and education. Wageningen University & Research is most
prominently to horticulture (location Bleiswijk), especially for plant-related issues, but other universities
are also involved in horticulture relating to themes such as technology. Universities are mostly focussed
on fundamental research. However, they also work on more practical topics, often in collaboration with
organisations such as Glastuinbouw Nederland.
Universities also provide education on academic level. According to amongst others Herman Poos and
Marga Vintges, academics are of great importance in the horticulture sector, as the sector is becoming
increasingly technical and focussed on knowledge (export). In addition, they are of great value for
innovation. Jan Willem Donkers notes that students of universities of applied sciences, of which
InHolland is rather prominent in agrifood, can be key in translating fundamental knowledge (stemming
from i.a. universities and research institutions) to applicable knowledge in horticulture. Practical
students are trained at vocational education and are much needed for more practical tasks in
greenhouses, for instance.

5.3 Innovation in the horticulture sector
For this research, it is relevant to identify innovation themes that are currently dominant in the
horticulture sector in West-Holland. In turn, this provides insights in the potential contribution of crosssectoral linkages in the agrifood cluster to innovation in the horticulture sector, as will be described in
5.4.
During the interviews, several themes have been identified as current innovation directions of firms
active in the horticulture sector. Sustainability and technology have been mentioned as two overarching
themes. Technology includes innovation regarding automation, robotization, digitization and IT, vertical
farming and vision technology. Sustainability includes innovation regarding the use of energy, water
and residual flows. These two overarching themes are also clearly visible in the innovation efforts of
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the (governmental) organisations in horticulture. Innovation regarding technology and sustainability is
highly driven by the two largest cost items in horticulture: energy and labour (Wubben et al., 2018).
Other themes that have been mentioned less emphatic are logistics, health, packaging, marketing and
using plant substances as ingredients.

5.4 Resource complementarity
In their innovation efforts, horticultural firms can be helped with complementary resources. First of all,
both additional budget and capacity can help firms in innovation, as this enables firms to simply invest
more time and money in their projects, take up more projects or take more risks. However, both budget
and capacity are not necessarily complementary, as they can be viewed as homogeneous across all
sectors. However, when it comes to knowledge, complementarity is of large importance, as otherwise
“you are doing more of the same” (Dewi Hartkamp).
Complementary resources for innovation in the horticulture sector can also be found within the agrifood
cluster of Rotterdam. In general, complementary resources stemming from the agrifood cluster could
potentially contribute to the development of new products and the entering of new markets (Jan Willem
Donkers, Andreas Hofland, Jan Westra, Dewi Hartkamp). Although some interviewees did not mention
specific outlooks regarding these new products and markets, but when details were mentioned, new
products and new markets were mostly related to innovation themes as health, the use of plant substances
as ingredients and the use of residual flows.
In addition to the development of new products and entering new markets with the use of complementary
resources stemming from other agrifood sectors, these resources can also be beneficial when it comes
to more process innovation. Horticultural firms often have similar issues and questions as firms in other
agrifood sectors (Jan Willem Donkers, Adriaan van der Giessen, Peet van Adrichem, Andreas Hofland).
Other sectors might be advanced or have a different outlook on these issues. For horticulture, overlap in
issues and questions particularly exist with agriculture. Next to agriculture, marketing has often been
mentioned (Peet van Adrichem, Adriaan van der Giessen, Jos Looije) as a theme that can be strongly
enhanced within horticulture, which is already strongly developed in the processing industry. The
experts note that knowledge exchange regarding similar issues already occurs.

5.5 Cross-sectoral relationships
5.5.1 Cross-sectoral relationships in the horticulture sector
Additional capacity and budget can help firms in their innovation efforts. This additional budget and
capacity can be acquired in collaboration, in both intra-sectoral and cross-sectoral relationships. Next to
budget and capacity, collaborations are especially relevant for knowledge sharing. Although a lot of
knowledge is shared rather low-key in networks, as Jan Westra indicates. However, with collaboration,
the knowledge is much better put in use. Herman Poos, Andreas Hofland and Ted Duijvestijn all used
the quote “alone you go faster, together you go further”. Based on the interviews, this is the essential
feature of innovation collaboration. Collaboration helps firms to constantly improve and to level up, as
Duijvestijn and Van Adrichem describe. Innovations especially ‘levelled up’ when other disciplines are
brought in (Andreas Hofland). In collaboration, both firms can work on what they’re good at and
combine forces, instead of trying to figure it out on their own. In addition to fresh view on horticultural
issues, other disciplines might be dealing with comparable issues, but are more progressed in solving
the issue or are tackling the issue in a rather different manner, which can be beneficial for the focal firm.
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Moreover, these different firms might recognize different innovation opportunities than horticultural
firms.
Both the desk research and the orientational interviews have shown that horticultural firms and
institutions collaborate cross-sectoral to take advantage of this. However, although knowledge exchange
is taking place, these collaborations did not or barely take place within the agrifood cluster of Rotterdam.
This has been assessed in different manners. First, extensive desk research identified no intra-cluster
cross-sectoral collaborations within the agrifood cluster. Second, the orientational interviews identified
a small number of potential cross-sectoral relationships within the agrifood cluster. When studying those
in further detail, it concerned outsourcing activities or projects with a cross-sectoral ‘character’
(involving knowledge or technologies from other agrifood sectors) that in the end did not involve
collaboration.
In contrast, the desk research and especially the orientational interviews showed that collaboration was
sought with sectors not directly related to the agrifood sectors in the region. Most prominent were
collaborations with firms and institutions related to energy use, water use and technology such as
automatization and the use of vision technology. The results of the desk research and orientational
interviews do not necessarily rule out the existence of cross-sectoral collaboration within the agrifood
cluster, as collaboration might take place less evidently. However, the results do at least show that crosssectoral collaboration within the agrifood cluster is rather uncommon.
Third, during the expert interviews, this intermediate conclusion was largely confirmed. However, the
interviewees indicated the existence of some careful explorations of mostly pioneer firms regarding
other agrifood sectors. Although most interviewees did not mention specifics, Koppert Cress, a for WestHolland non-representative horticultural firm growing cresses, was often mentioned in relation to this.
5.5.2 Type of cross-sectoral collaboration partner
Obviously, not every type of partner can provide access to similar complementary resources. Additional
budget and capacity can not necessarily be viewed as complementary, as it is perceived as homogeneous
across sectors. However, the utilization of the additional budget and capacity strongly depends on the
source and thus the type of collaboration partner. Collaboration with organisations that are (partly)
governmentally funded, for instance, can help firms to enlarge the budget and capacity available for
innovation projects. However, these resources can only be used for more societal innovation issues.
These are issues that are often related to policy change, societal pressure or issues that are relevant for
a large share of (horticultural) firms (Margreet Schoenmakers and Jan Willem Donkers). Although these
innovations are highly relevant and useful, this will not lead to any competitive advantage for the
involved firms. Nonetheless, these collaborations with organisations and institutions are largely present
in the horticulture sector.
When it comes to knowledge and skills, the type of partner is of utmost importance for the
complementarity of the resources, because simply not every partner provides access to the same
knowledge, as every firm has its own expertise. The interviewees generally perceived cross-sectoral
partners, and thus active in a different sector, as heterogeneous to themselves and therefore a great
source of complementary resources, but did not distinguish additional relevant sources of heterogeneity
in cross-sectoral relationships.
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5.5.3 Interaction and formality in cross-sectoral relationships
Frequent interaction is necessary for innovation collaboration (Ted Duijvestijn, Andreas Hofland and
Herman Poos). This interaction mostly concerns project management activities: catching up, dividing
task and planning ahead. None of the interviewees mentioned the need for frequent interaction in crosssectoral relationships to share (tacit) knowledge.
Innovation collaboration is almost always formally established through some form of contract or nondisclosure agreement (Jan Westra, Mark van der Knaap, Bram Tijmons, Jan Willem Donkers, Margreet
Schoenmakers, Ted Duijvestijn, Andreas Hofland and Herman Poos). Although they all stress the
importance of trust in collaboration, they indicate that agreements are necessary for smooth
collaboration. This often regards task and responsibility divisions and budget arrangements. Whether or
not a collaboration is cross-sectoral does not seem to have an influence on the formality of the
relationship, although cross-sectoral relationships might require more detailed agreements.
5.5.4 Barriers for the utilization of cross-sectoral relationships
In the expert interviews, multiple barriers have been identified for horticultural firms not to utilize crosssectoral collaboration to acquire complementary resources. Where some barriers relate to collaboration
in general for horticultural firms, other specifically concern cross-sectoral relationships with other
agrifood sector firms.
Although most interviewees acknowledge that with collaboration, “you go further”, innovation
collaboration is not obvious for horticultural firms, especially for growers. First of all, firms do not
always see the added value of collaboration for innovation or the added value simply does not exist (Jan
van den Ende). In addition, firms are sometimes simply not aware of what other firms can contribute,
especially in cross-sectoral context (Adriaan van der Giessen). This is strengthened by the strong belief
of being (better) capable of doing things on their own that some firms have (amongst others, Jan Westra
and Jan Willem Donkers).
“Well, another obstacle may be that it doesn’t really make much sense to work together. Look, you can
say, everyone has to work with everyone, but is has to lead somewhere, which has added value for both
parties. And of course, there are cases when you would say from a distance: they can work together;
but it has no added value at all. So that could also be.”
Jan van den Ende, Erasmus University
“I think certain barriers are being experienced, or that people, logically, not think about it, or think that
is does not exist, that is also possible. They might think: these firms have knowledge about AI [artificial
intelligence], but it is of no use to me, because those companies are not involved in horticulture. But
that doesn’t mean that it might not be useful.”
Adriaan van der Giessen, RFC
Second, collaborating involves sharing, something some firms are not willing or hesitant to do, as
Andreas Hofland explains:
“I think that in the end, it is all in the mine and thine. So, what’s mine and what’s yours. And in the end,
people prefer to have everything for themselves. But it’s all about sharing. And when you see that that
[collaboration] brings you further – it is all those sayings “sharing is multiplying”, “alone you go fast
and together you move forward” – but it is really true. You just have to dare to convert that into action.
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[…] But that is something that is not very common here in the Westland”.
Andreas Hofland, HortiKey
Third, the slower speed of innovation with collaboration compared to individual projects can be a
barrier. Again referring to “alone you go faster, together you go further”, some firms prioritise
innovation speed to be able to quickly respond to innovation opportunities. However, for a large share
of firms, the innovation itself is more important than the speed of development, as Jan Westra, for
example, indicates. The lack of speed might especially a barrier when it comes to cross-sectoral
collaboration, as this requires even more time, as Margreet Schoenmakers explains.
“First it has to work, and then speed is important, but less important. And then if that is going to
generate money, then we go fast. First good, then fast.”
Jan Westra, Priva
“You also come across that… when you start a project or initiative with a party outside of horticulture,
we experience that horticulture is so specific, that it sometimes take so much effort to inform these
companies and to teach them to think as a horticultural entrepreneur thinks, that it is sometimes just not
worth it.”
Margreet Schoenmakers, Glastuinbouw Nederland
Fourth, having bad previous experience with collaboration might lead to a rather reserved attitude
regarding collaboration (Jan Westra). Margreet Schoenmakers especially has this feeling regarding
cross-sectoral innovation.
“Experience shows that if you work with someone who already has knowledge of greenhouse
horticulture, it is a lot more smoothly. I think that it is important, that what you get from far away is not
always better.”
Margreet Schoenmakers, Glastuinbouw Nederland
Fifth, the organisation structure of some firms complicates innovation collaboration. Bram Tijmons
indicates that, for instance, family businesses are rather easily approachable, as there are only a few
people active in the core of the business with a clear division of tasks. In that case, it is rather easy to
get in touch with the right person. Jan Westra indicates that for larger firms as Priva, collaboration is
much more challenging, as the firm is not that approachable. He ascribes this to the rather cumbersome
firm that responds rather slowly. In addition, the structure might not allow firms to fully embrace and
commit to certain relationships, as it is harder to get these embedded in the firm.
Sixth, focus on the core, current business of the firms can disturb innovation collaboration. Mark van
der Knaap indicates that there might be no space for innovation collaboration shifting too far away from
the core business, which limits opportunities. Moreover, Jan Westra indicates that when the firm is fully
involved in the current activities of the firm, there might be simply no time or capacity to deploy for
collaborations.
Seventh, firms might struggle to find suitable collaboration partners, as Jan Willem Donkers and Peet
van Adrichem indicate. This is especially a burden for cross-sectoral innovation. Within the horticulture
sector, this is often less of a problem, as these firms often have a great share of other horticultural firms
in their network. However, this network is rather closed off for firms outside of the sector.
“New connections are difficult, because how do you get in touch with a grower […]?
Dewi Hartkamp, SIGN
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Eighth, when firms are too different, collaboration might be rather difficult. This is especially relevant
for cross-sectoral firms, that often have no or little experience with horticulture. Therefore, collaboration
can be rather slow and frustrating, and this can lead to misunderstandings. Jan van den Ende explains
this with the theory of ‘fold lines’.
“If you differ at too many aspects, so, location, background, firm size, maybe even gender, […], well,
then it is going to be rather complicated.”
Jan van den Ende, Erasmus University
Ninth, firms might simply not be interested in certain sectors and therefore not interested in collaborating
with a firm in this sector. Mark van der Knaap, for instance, explains, contrarywise, that he is naturally
drawn to more technological sectors, as this is one of his interest. In addition, the reputation of some
sector might also not help for potential innovation collaboration. Jan Willem Donkers, for instance,
explains that the food processing sector has a bad reputation in horticulture. In addition, Margreet
Schoenmakers explains that she perceives that the agricultural sector lags behind on horticulture
regarding technological developments, for instance. As a result, firms from this sector are less interesting
as innovation collaboration partners, as firms do not recognize the potential.
Lastly, firms simply prefer the comfortability of the own sector. Jan Willem Donkers indicates that there
is also no need for firms to look beyond the comfortability of the own sector, as “it is going too well in
the sector to make things like that necessary”.

5.6 Organisational capabilities
In the literature study, two relevant organisational capabilities were identified: absorptive capacity and
entrepreneurial orientation. In section 5.6, results on the both are discussed.
5.6.1 Absorptive capacity
Absorptive capacity, the acquisition of external knowledge and the internal knowledge dissemination in
the firm (Gray, 2006), has four dimensions in which knowledge needs to be managed: acquisition,
assimilation, transformation and exploitation (Zahra & George, 2002). To better fit the research method,
the four dimensions are divided into potential absorptive capacity (the acquisition and assimilation of
knowledge) and realised absorptive capacity (the transformation and exploitation of knowledge), as the
rather unstructured expert interviews do not allow for detailed breakdown in the four closely related
dimensions.
When it comes to the acquisition of external knowledge – especially knowledge outside of horticulture
– horticultural firms and particularly growers are not actively searching for this knowledge (Herman
Poos, Margreet Schoenmakers and Peet van Adrichem). For, amongst others, suppliers, frontrunner
firms and larger horticultural firms, this is less the case. Jan Westra, however, argues differently and
indicates that for Priva (a large supplier), this is also not a priority as this is not embedded in the
cumbersome organisation structure.
“Well, what you see a lot in organisations: people are busy with their own process. And innovation is
looking over fences and making connections. Collaborate. And that is one of the most difficult things in
society, people find it very difficult to work together.”
Herman Poos, Koppert Cress
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“And people are… sometimes people are reserved in things from the outside [of horticulture]. Of course,
those are not the big players, they are not reserved anymore for a long time already. But you can still
see this…”.
Marga Vintges, Gemeente Westland/Greenport
For the transformation and exploitation of knowledge within firms – realized absorptive capacity-, the
results are rather limited. However, when knowledge comes from different sectors than horticulture,
often, a certain translation is needed to make this knowledge applicable in horticulture (Margreet
Schoenmakers, Jan Willem Donkers and Peet van Adrichem, amongst others). When parties are dealing
with the same issue, this might not be the case (Jan Willem Donkers).
“It varies, […] often, a translation in needed. For example, when a technology from a different sector
is used, people really need to be helped to be understood. But I also brought greenhouse growers in
touch with dairy farmers, who had the same question and understood each other very quickly.”
Jan Willem Donkers, InHolland/Greenport
Moreover, externally acquired knowledge is not always used for innovation purposes (Adriaan van der
Giessen and Jan Willem Donkers).
“Well, I think you should go a step further than sharing knowledge. I notice a certain, maybe I am
expressing myself too heavily, but a certain fatigue can quickly arise for yet another event where we can
then enjoy sharing knowledge with each other. That’s nice. And that’s great, but yes, next week, no one
will do anything with it. Said a little disrespectfully. And sometimes beautiful initiatives arise, but you
can almost count those examples on one hand.”
Adriaan van der Giessen, RFC
Lastly, often, the innovation in horticulture is often rather incremental. Bram Tijmons explains this as
stated below (Bram Tijmons and Peet van Adrichem). Acquired knowledge is thus often not maximally
exploited.
“The first growers we went to, were like: “Yes, if you can make a drone that can spread out biological
pesticides, then I don’t have to do that by hand”. They are all strongly thinking from their current stream
of activities, from what they are currently doing, to solve that with other technologies. While you have
to start thinking further: what else can I do with that, what other things can I do with it, which we are
currently not used to. Those kinds of things.”
Bram Tijmons, PATS drones
5.6.2 Entrepreneurial orientation
Entrepreneurial orientation, the ‘organisational willingness to find and accept new opportunities and
taking responsibility to affect change’ (Zehir, Can & Karaboga, 2015, p. 359), consists of three
dimensions: innovativeness, risk taking and proactiveness (Miller, 1983). During the interviews, many
interviewees referred to pioneer firms or frontrunner firms, that can be described as firms with a high
level of entrepreneurial orientation. Firms which are seen as frontrunners during the orientation
interviews and the expert interviews, and who are also interviewed in this research, are Looye Kwekers,
Duijvestijn Tomaten and Koppert Cress. Of course, there are a whole lot more frontrunners in
horticulture and even among the other interviewees, frontrunners might exist. However, these three are
most explicitly mentioned by the other interviewees and during the orientational interviews as pioneer
or frontrunner firms.
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Innovativeness refers to the firm’s tendency to engage in and support new ideas, novelty,
experimentation, and creative processes that may result in new products, services, or technological
processes (Lumpkin & Dess, 1996). The Dutch horticulture sector is known as highly innovative,
especially when compared to other agricultural sectors (Van der Meer & Van Galen, 2018). In general,
Dutch agribusiness is even described as “the cradle of ground-breaking innovations and discoveries”
(Jukema, Ramakers & Berkhout, 2020, p. 87). However, Peet van Adrichem makes a critical note
regarding the innovativeness of horticulture.
“We often talk about a very innovative sector, but if you are part of it, you say: well, that needs a bit of
nuance. Firms must always be very convinced before they take that step.”
Peet van Adrichem
Among growers, innovation adoption is high, but innovation generation is low. Jan van den Ende
indicated that most growers continue their usual way of production, with some adaptions when new
developments reach them. Jan Willem Donkers, Margreet Schoenmakers and Jan van den Ende indicate
that especially suppliers, such as greenhouse building firms, are highly innovative, compared to growers
that are mainly focused on their primary task: growing produce.
“But regarding innovation, as the activity of coming up with new things and stuff, they are not very busy
with that, they don’t put that much money into it, growers. While suppliers much more, I think. […]
Innovation happens much more at the suppliers than at the growers. In general, growers have a very
limited innovation budget. They do invest in very new things, such as in new energy suppliers,
geothermal energy, etc., where they make major investments.”
Jan van den Ende, Erasmus University
Some growers focus on increasing their incomes through, for instance, introducing new products or
entering new markets, but most firms tend to focus on cost reduction in their current production,
preferably on the short term (Andreas Hofland and Jan Willem Donkers). Jan Willem Donkers explains
that growers are often mainly involved in process innovation due to budget and capacity limitations.
This is also visible in the findings of the ‘innovation monitor’ research, that shows that around 70% of
the innovation in greenhouse horticulture are process innovations (Van der Meer & Van Galen, 2018).
“Optimising the process, for that, there is always money available at the bank. Because then you can
increase your margin, so improve your water technology, or robotize a bit, or improve your IT
infrastructure. Serving the process that you already have, is easier than putting a completely new
process next to it or do something else.”
Jan Willem Donkers, InHolland/Greenport
Although Jan Willem Donkers notices a slight change in the innovativeness of growers, he understands
why a difference between growers and suppliers exists, for instance.
“Well, I think for a large part, it is a mentality. In the past, a grower had to do everything himself. He
ran the whole company, ran the technology, the cultivation and the army of Poles walking around there.
Nowadays that is something… with larger, more complex companies, it is changing a bit. You have a
middle management who are responsible for different activities and different tasks. But especially in the
old context, it was like “yes, I don’t really know, just arrange it for me”. And if it can be done, it can be
done. So, the grower also outsources that thinking to his suppliers.”
Jan Willem Donkers, InHolland/Greenport
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In addition to suppliers, frontrunner firms are also known as highly innovative. Bram Tijmons and Peet
van Adrichem explain this phenomenon by the experienced workload of these firms, being rather small
scale and being busy to simply keep the firm going. Frontrunners, however, are much more involved in
innovation activities. These firms think far ahead and are rather creative in their ideas, and always trying
to renew, as Jan van den Ende indicates. However, both Ted Duijvestijn and Jos Looije stress that being
highly innovative is not something that is actively pursued, but something that is simply in their nature.
In addition, Peet van Adrichem explains that pioneer firms naturally tend to have a strong drive for
innovation, a passion, and that the return on investment is not always on top of their mind in their
innovation decisions.
“It’s just how others look at you, I am just doing my thing. And of course, sometimes you accelerate and
sometimes you wait a bit or leave something. But the others determine what label you get. You don’t do
that yourself. I am not saying: I am innovative; I say: I am just doing my thing.”
Ted Duijvestijn, Duijvestijn Tomaten
Moreover, it is especially the frontrunner firms that feel the urge to keep up with trends and not to fall
behind (Jan Westra, Jos Looije, Herman Poos and Jan Willem Donkers).
“Look, the world is changing very quickly. We now have a healthy, thriving business. But you also notice
that many companies want to enter our market. So, you have to run really hard to keep the lead, to
remain innovative. So, you can’t sit still.”
Herman Poos, Koppert Cress
“And you also have to be cool. And those drones are extremely cool, that’s fairly simple. And most
horticulturists are crazy about gadgets and technology. I have seen companies go bankrupt on the
fantastic installations they had built, that did not have the returns they actually needed.”
Jan Willem Donkers, InHolland/Greenport
Risk taking refers to the extent of riskiness in resource allocation decision as well as choice of products
and markets (Venkatraman, 1989). In horticulture, pioneer firms tend to take more risks compared to
the ‘regular’ firms. Hofland indicates that most horticultural firms have limited capacity and budget,
and therefore tend to rather risk averse in their innovation efforts, ultimately leading to (often process)
innovation related to firms’ existing markets.
“Look, every company has ambitions to realise certain things, relating to their own strategy. And you
just always have a limitation on where to allocate your money and your people. And, if you look at
innovation, the safest thing to do is to allocate it in your existing market. If you are going to develop a
new product for a new market or continue to develop an existing product for a new market, that is more
complicated. Because that means, unless you have a partner who you really fully trust that he can place
it well in the market, that means that you actually have to set up a whole new sales organisation. That
is very expensive.”
Andreas Hofland, HortiKey
“But the equipment that you have in your greenhouse are madly expensive. You hang in the noose at
the bank, so you don’t just put that into something else. So, making a different product, or a product for
a different application, may be possible… but really making a different product is really very difficult.
Then you really need to have earned back your investments and then replace the whole thing. But it is
of course also nice to continue with that for a while and to earn your money.”
Jan Willem Donkers, InHolland/Greenport
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Larger growers take more initiative when it comes to innovation. Having a larger budget and increased
capacity also allows firms to experiment more and take more risks, as there is more room for failure,
which is rather common in innovation (Jan Willem Donkers, Peet van Adrichem).
Pioneer firms do tend to take risks; however, they have a strong trust in their innovation activities,
according to Duijvestijn. He stresses the importance of embracing the unknown, while at the same time
having some limits. Pioneer firms tend to take risks in line with their vision, as they have a strong
confidence that that is the right thing to do. Both Koppert Cress and Duijvestijn Tomaten are strongly
focussed on making the Netherlands or even the world healthier, and Looye Kwekers focusses on the
enjoyment of the consumer. Both Looije and Duijvestijn indicate that a financially healthy company is
the basis, but that their vision is the most important standpoint in decision making. In contrast to the
pioneer firms, Jan van den Ende indicates that most horticultural firms are simply less involved in
thinking about the future of food.
“Pioneer firms take the risks, they have a vision, that is also important. Most growers have a somewhat
more limited vision than those pioneer firms, and these firms are willing to put their neck on the line for
this vision”.
Jan Willem Donkers, InHolland/Greenport
“Rob Baan has a big dream: making the Netherlands the healthiest delta. Then you suddenly set
completely different goals in your life, but also in your company”.
Herman Poos, Koppert Cress
Proactiveness refers to the continuous search for new opportunities that are or are not related to the
present line of operations and being ahead of competition with introducing new products and processes
(Venkatraman, 1989). Firms that are labelled as pioneer or frontrunner firms by the interviewees tend
to be more outward looking when searching for new opportunities. Jos Looije, for instance, visited
British supermarkets for inspiration. In searching new opportunities, Poos, Duijvestijn and Looije all
emphasized the need of ‘flip-thinking’, thinking differently than others.
“Well, in this firm, we have the mentality: we want it differently than others. We want to look beyond
the standard. Today’s world will be different tomorrow.”
Herman Poos, Koppert Cress
In this process, they tend to connect to, as they call it, ‘other worlds’. These other worlds are, for
instance, education, government or another sector, but also rather literal, outside of the Westland. Most
horticultural firms are rather sceptical for ideas from outside their sector, but that this is not the case for
the frontrunner firms (Marga Vintges).
“I also feel like a Westlander, but you also understand that my world is much bigger than the Westland.”
Jos Looije, Looye Kwekers
Most horticultural firms, especially growers, tend to be thinking from their current stream of operations,
lacking novelty in their ideas (Bram Tijmons and Jan Willem Donkers).
“It is only the enthusiastic, passionate madmen, as I call them, who think “hey, wait a minute, this is a
nice opportunity, something cool, something I can make money with”. Like Jos Looije who started with
the Honingtomaten.”
Jan Willem Donkers, InHolland/Greenport
This proactiveness of pioneer firms is also reflected in networks, in which they are often heavily
involved, partly to search for new opportunities. Ted Duijvestijn, for instance, is not only active in his
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firm, but is also engaged in boards related to food production and working in education. His firm
recognises the value of such activities and related networks.
“Of course, the firm frees me up. We have said as a firm: we think it is important, so we make sure to
arrange that you have time to visit those networks, but it does need to have value, value for the firm,
because I am still employed at the firm”.
Ted Duijvestijn, Duijvestijn Tomaten
Duijvestijn deems it important that the firm recognises the value and that he is freed up, as otherwise,
firms tend to always chose their activities directly related to their own firm over network activities. In
turn, this detracts the network.
“It’s an image that competitors also have: you get everything done, you are always close to the
municipality, the province. Yes, that is right, but also for social projects, or for education, or… […]
Everytime, it’s a different subject, and not even for your own company”.
Ted Duijvestijn, Duijvestijn Tomaten
The horticulture firms that are part of the network of the Rotterdam Food Cluster are also more pioneer
firms with a strong entrepreneurial orientation. Adriaan van der Giessen described these as follows:
“Open, transparent, enthusiastic. They have guts and are willing to cooperate and share. Yes, those are
some of the key words, I think. Ans also some kind of pride towards their company and the sector as a
whole. Ambitious as well, but also saying: “Well, guys, I am proud of what we have achieved now, but
we must continue to hold our position”. They are often frontrunners in the sector, within their own
domain”.
Adriaan van der Giessen, Rotterdam Food Cluster

5.7 Proximity
In order to collaborate, firms need to find a suitable collaboration partner. Apart from the type of partner
as discussed before (see 5.5.2), other partner characteristics play a role. In all the characteristics
identified in the interviews and discussed hereafter, firms tend to seek similarities between their firm
and the potential partner. This can be linked to the concept of proximity between firms.
5.7.1 Geographical proximity
First of all, distance between the collaboration partners is discussed. The interviewees have indicated
that distance between their own firm and the collaborating firm is not necessarily a selection criterion
when it comes to partner selection. However, outside of the Netherlands might be less practical (Mark
van der Knaap and Andreas Hofland). Jan Willem Donkers indicates that the Netherlands as
‘demarcation’ especially applies for growers, and is less relevant for breeders, suppliers and traders, as
those also operate outside of the Netherlands.
“So no, I think that for us, within the Netherlands is fine. And yes, the rest is convenience. Look, the
neighbours close by, that is where you end up the quickest. But yes, that makes sense. You call, you run
into each other, and then you have more reasons to collaborate.”
Mark van der Knaap, Anthura
Working with firms located rather close, in the same region for instance, eases the collaboration (Mark
van der Knaap, Margreet Schoenmakers, Andreas Hofland and Herman Poos). Firms end up
collaborating with firms that are more proximate relatively sooner, as being close by, (coincidentally)
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meeting each other and discussing with each other might give reasons to collaborate (Mark van der
Knaap). In addition, it is easier to step by, chat, and discuss certain things when located closely to each
other, especially in relation to the time constraint of firms. This might even concern topics that you only
discuss rather spontaneously, which would not be discussed when an appointment needs to be made
(Mark van der Knaap).
“Yes, of course, here (Westland and Oostland) is the most expertise in greenhouses and horticulture.
So, if you need a greenhouse builder, it is very easy to discuss with each other, as he is just around the
corner.”
Herman Poos, Koppert Cress
Geographically seen, the other food sectors are not that far away, as they are all located closely to or in
the city of Rotterdam. However, for most horticultural firms, these firms from other agrifood sectors are
not located as closely to them as other horticultural firms are, as is visible in the map below. Bright
green indicates greenhouse horticulture, which is rather clustered in the north and west of the region.

Figure 4: food production within the agrifood cluster of Rotterdam (Rotterdam Food Cluster, 2017)
5.7.2 Cognitive proximity
Cognitive proximity refers to similarities in knowledge base, the level of innovation experience,
language and educational level. Especially regarding (dis)similarities in knowledge base, the
interviewees were strongly opiniated. Ted Duijvestijn and Herman Poos stress the importance of
diversity in knowledge with collaboration partners. Margreet Schoenmakers and Jan Westra, among
others, emphasize the complexity and specificity of the horticulture sector, and therefore the preference
for firms with knowledge on and experience with horticulture.
“Experience shows that if you work with someone who already has knowledge of greenhouse
horticulture, it is a lot more smoothly. I think that it is important, that what you get from far away is not
always better.”
Margreet Schoenmakers, Glastuinbouw Nederland
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“… I mean, horticulture is often technically quite different from another sector, so it is not that easy to
copy technology one-on-one. It takes a whole development process to embed that specific technology in
horticulture. So, then you often see that they [horticultural firms] are looking for relationships with one
of the, for instance, knowledge institutions […] or current suppliers that exist within greenhouse
horticulture, because of the specific greenhouse horticulture knowledge.”
Margreet Schoenmakers, Glastuinbouw Nederland
Not being familiar with horticulture is often a barrier for potential collaboration, because the ideas
proposed by people or firms outside of horticulture are simply not realistic (Jan Westra and Margreet
Schoenmakers).
“People also often underestimate, and that is what is always said here in the Westland: horticulture is
always different. But people underestimate the complexity of a greenhouse horticulture company. “Let’s
just do this”. But we’re not just going to do this. You need a lot of experience and knowledge for that,
unfortunately. We just know: what you want to do, is simply not going to work because of multiple
reasons.”
Jan Westra, Priva
Jan Willem Donkers acknowledges these difficulties, but he adds that, for instance, dairy farmers and
greenhouse growers might understand each other rather quickly, as they deal with the same questions.
Collaboration with Dutch partners as discussed in 5.7.1 is not only preferred because of the distance,
but also because of the lack of language barriers (Mark van der Knaap and Andreas Hofland). However,
not only having a similar mother tongue eases collaboration, this also goes for jargon and also some
kind of language that is spoken in the sector and the region (Ted Duijvestijn and Bram Tijmons).
“Of course, you need to have some sort of, how do you call it, common understanding.”
Andreas Hofland, HortiKey
Having a similar level of education has not been mentioned by the interviewees as essential. However,
Jan Willem Donkers and Jos Looije do mention the presence of a difference between ‘growers’
language’ and ‘academics language’ and recognize the need for a certain translation between the both.
No interviewee mentioned the possible existence of dissimilarities in innovation experience between the
horticulture sector and other food sectors.
5.7.3 Institutional proximity
Institutional proximity refers to similar norms and values and habitats and routines and compliance to
similar laws and regulations. Especially similar habits and procedures has been mentioned by the
interviewees as easing collaboration (Andreas Hofland, Margreet Schoenmakers and Herman Poos).
“And also, that you have the same ambition, pursue the same goals, and also that you work in the same
manner, with the same practices and procedures…”
Andreas Hofland, HortiKey
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5.7.4 Organisational proximity
Organisational proximity refers to similarities in organisational structure and culture, similar/shared
relationships with other firms and the use of the same technologies.
Similarities in organisation structure recognised to ease collaboration by Jan Westra and Herman Poos,
relating to similarities in procedures but also in work pace. This makes it easier and faster to collaborate
as there are less adjustments to be made and less time is required to get familiar with each other. In
addition, similarities in organisation culture is also relevant for smooth collaboration and knowledge
transfer, as Andreas Hofland indicates:
“Well, what you see, also Westland has of course a certain culture. You know, the hands-on mentality,
don’t talk about something, just do it. It makes that you know where you stand with each other.”
Andreas Hofland, HortiKey
The use of the same technologies, although not always this literal, has strongly come forward as
importance for collaboration. However, this did not apply on rather detailed, specific technology, but
regarded more on a macro scale ‘horticultural technology’, as also discussed for cognitive proximity.
5.7.5 Social proximity
Lastly, results regarding social proximity will be presented. Especially the importance of networks,
personal connection and trust has strongly come forward.
For innovation in general, networks are especially of great importance as through networks, knowledge
is shared, and developments are discussed. This is often not being aimed at a specific innovation project,
but it helps firms to recognize innovation opportunities (Ted Duijvestijn).
“And I can see in in the board work that I do, yes, I have my contacts everywhere and I am involved in
everything. That is also because you see the urgency, you see it earlier than other entrepreneurs because
you are involved earlier, you are involved in discussions earlier, policy-wise you know how it works,
you know what the bigger world issues are. And then I think: hey, there is a chance, so let’s try that.”
Ted Duijvestijn, Duijvestijn Tomaten
In addition, firms can spar with each other about ideas, learn from each other and find help in their
network (Herman Poos and Mark van der Knaap).
“But will, sometimes you have to… when I have a problem with the water board or the province, how
are you going to deal with it? And then I will, of course, look into my network: who can I involve, when
there are problems, to deal with that and get that going again, for instance. It is always teamwork.”
Herman Poos, Koppert Cress
Also, if I look at myself personally, let’s say, if I am cycling, I cycle with friends. And I think that at least
half of them works in the sector [horticulture], let’s say. And then you hear things and that is what makes
is fast and decisive.”
Mark van der Knaap, Anthura
Networks are not only of importance for innovation in general, but also more specifically for innovation
collaboration. Obviously, when firms are planning to collaborate on an innovation project, they need to
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find a suitable partner. Having a large network is beneficial, as this is a potential innovation partner.
Networks do not only consist of potential partners, as Jan Willem Donkers explains the value of
connecting potential partners with each other, which he is actively doing in his job.
“I know a lot of people who might be able to do something for each other. My main mission is that I
connect them, so that people with questions come to the people with the right knowledge or the right
expertise to solve their questions.”
Jan Willem Donkers, InHolland/Greenport
Having people as Donkers in your network might also lead to new innovation collaboration, but it is a
prerequisite that such ‘connectors’ know about your existence. Duijvestijn is very aware of the
importance of being known when it comes to innovation collaboration.
The importance of being familiar with each other is indicated by Herman Poos and Mark van der Knaap.
In order to quickly respond to opportunities, it is necessary to have an organised network and know who
to approach. Moreover, people tend to speak more freely and open when they know each other already
and collaboration is easier when firms know each other’s qualities and capabilities.
“… that’s how fast the world is changing. So, you have to be flexible, and you need to have your network
in order, so you know who to approach.”
Herman Poos, Koppert Cress
Strongly relating to the importance of being familiar with each other, Margreet Schoenmakers, amongst
others, stresses the importance of previous common experiences. When firms have good experiences
with a certain collaboration partner, they often fall back on this relationship when starting new projects.
Innovation collaboration is not only more likely to be established when firms are familiar with each
other and trust each other, it also helps for the collaboration itself. Herman Poos indicates that it is
simply easier to coordinate a collaboration when the parties are familiar with each other.
“… you want to be able to adjust continuously, and you can only do this in consultation if you know
each other’s qualities and know who to go to.”
Herman Poos, Koppert Cress
In addition, Jan Westra recognises trust makes things go faster in innovation.
“… but with the like-knows-like feeling, you can arrange many things very quickly. And that is still the
case in horticulture, things still rely for a large part on trust.”
Jan Westra, Priva
As Mark van der Knaap illustrates, this not only concerns collaboration specifically, but also influences
the effect of networks on innovation in general.
“… you know someone who is active in another area [horticultural sector], it is often a lot of fun to spar
with. I also see that in my own circle of friends. People who work in a completely different sector are
often fun to mirror to. And then you can also speak openly, out of familiarity, out of friendship towards
each other, that you speak openly to each other. Otherwise, it is rather difficult. It is very difficult to
speak openly with a complete stranger. You really need time for that, to really say how it is.”
Mark van der Knaap, Anthura
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“It is impossible to attend everything, and impossible to know everyone. But of course, you can also
turn it around: I don’t have to know everyone, but if they just know me, that’s much more important.
They need to know where to find me.”
Ted Duijvestijn, Duijvestijn Tomaten
The reputation of firms is also of importance when looking for a suitable collaboration partner (Jan
Westra and Andreas Hofland). Especially the innovation history of the firm plays a role. Where Jan
Westra stresses that his firm would not cooperate with firms with a bad innovation reputation, Andreas
Hofland indicates the importance of a good reputation.
“You are simply looking for reliable partners, but also partners that have a proven track record, who
are demonstrably successful in what they do, and who also have a reputation to uphold.”
Andreas Hofland, HortiKey
A firms’ network can consist of all kinds of people, firms and institutions, ranging from family, friends
and neighbours to firms active in completely different sectors and firms located on the other side of the
world. The diversity of the network of horticultural firms strongly differs and has therefore different
influences on innovation and innovation collaboration. The network of the average horticultural firm,
but especially the network of the average grower, is rather centred in and around the Westland and
Oostland. As a result, the mutual trust is high. Although this trust and familiarity makes that
developments and knowledge are easily shared and all kinds of things are arranged rather easily, the
diversity in the network is rather low, as is consists for a large share of other horticulturists. Mark van
der Knaap also notes the importance of diversity in supply chain firms within horticulture. As the diverse
supply chain positions can be easily found within the West- and Oostland and therefore in the network,
it requires rather little effort. He also recognizes the ease of network building and maintaining in
horticulture as a result of the horticultural density in the West- and Oostland.
“You quickly have a connection and good topic that you can discuss, so that is very efficient. And the
search is a bit: how can you expand the rest of your network.”
Mark van der Knaap, Anthura
“And those worlds are really, really separate, so, someone who works in arable farming, who is a
farmer, knows a lot of other farmers and knows exactly where to get which plant protection products,
but he know barely, except if it is his neighbour, he knows no growers. … It is really a bit in-crowd.”
Adriaan van der Giessen, RFC
However, not all horticultural firms are solely embedded in the network of the West- and Oostland, as
some strongly recognize the importance of diversity in networks, as for instance Ted Duijvestijn
describes.
“But it is interesting to ‘stress’ your thinking, and yes, the broadening of your ideas, but also the visions
of the future, by meeting these people. Because they are people who think differently. It is not the average
‘Westlander’, it is completely different.”
Ted Duijvestijn, Duijvestijn Tomaten
The low diversity in networks can be partly ascribed to resource limitations, as some firms simply do
not have capacity available to attend all kinds of network events and to visit other firms, for instance.
The limited capacity is often used to extend and maintain a network in horticulture, their own sector,
which is highly accessible and rather easy for these firms. For firms from other sectors, it is also rather
difficult to get in touch and build relationships with horticultural firm, as Dewi Hartkamp and Andreas
Hofland indicate below.
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“New connections are difficult, because how do you get in touch with a grower […]?”
Dewi Hartkamp, SIGN
“Well, as an outsider, you really have to make an effort to get in there, though.”
Andreas Hofland, HortiKey
5.7.6 Additional partner requirements
Next to the different forms of proximity, other partner requirements have come forward in the interview
results that ease innovation collaboration. First of all, a proactive attitude has been emphasized by
Andreas Hofland and Ted Duijvestijn. Second, both indicate that similar ambitions and goals are
necessary for successful innovation collaboration. Third, Peet van Adrichem and Ted Duijvestijn also
indicate the need for a certain passion or drive for innovation in general and the collaboration project
specifically.
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6. Analysis and discussion
In this chapter, the results of the expert interviews will be analysed with regard to the fifth sub research
question. The different relationships as indicated in the theoretical framework are discussed based on
the results of the empirical research. Thereafter, these results will be discussed in relation to the literature
results.

6.1 Analysis of the empirical results
In chapter five, the results of the empirical research were presented. In this section, the results are
analysed in order to answer the fifth sub research question of this research: ‘what is the innovation
potential of cross-sectoral linkages in the agrifood cluster of Rotterdam and what are the related
barriers for the realisation of this potential?’.
6.1.1 The relation between complementary resources and innovation
The empirical research results show that within the agrifood cluster, complementary resources can be
found regarding themes as health, the use of plant substances as ingredients and the use of residual flows
(see 5.3). For these themes, the results indicate the possibility to enter new markets and develop new
products, which ultimately can lead to increased profitability. Health and the use of residual flows can
also be linked to corporate social responsibility. Thus, these complementary resources within the
agrifood cluster seem to be beneficial for innovation in the horticulture sector. However, product
innovation does not necessarily fit with the innovation strategy of most horticultural growers, that
ultimately focus on process innovation as this can yield returns relatively predictably and fast (see
entrepreneurial orientation, 6.1.4).
In addition, complementary resources for horticulture firms stemming from other agrifood sectors has
been found to contribute to process innovation and marketing in the horticulture sector, as other sector
are possibly more advanced and provide new outlooks on similar issues. However, marketing remains
a rather challenging topic in vegetable horticulture, where produce is considered bulk. In addition, the
belief exists in horticulture that especially horticultural firms are more advanced in process-related
issues compared to, for instance, agriculture. Therefore, complementary resources for the current
innovation themes in horticulture, such as high-tech or sustainability, are often sought outside of the
agrifood cluster. The complementary knowledge is often looked for in sectors with direct links to the
topic (such as water technology or energy sectors for innovation related to these topics).
Additional budget and capacity can help firms in their innovation efforts, as most horticultural firms,
especially growers, have limited capacity and budget that hinders them to properly engage in innovation.
As these resources are often viewed as homogeneous across firms and sectors, no complementarity is
involved. For knowledge, however, complementarity is necessary in order to innovate more radically.
The results do indicate that the complementary resources found within the agrifood cluster of Rotterdam
can contribute to innovation in the horticulture. However, these resources do not seem to be of great
interest to horticultural firms and are therefore not widely acquired and used for innovation purposes.
The relationship is illustrated in figure 5.
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Figure 5: the relationship between resource complementarity and innovation as found in the empirical
research

6.1.2 The relation between cross-sectoral relationships and resource complementarity
Complementary resources are often found in collaborations, especially in cross-sectoral collaborations.
The empirical results show that in horticulture, cross-sectoral collaboration is often aimed at combining
forces: partners work on their expertise and bring the outcomes together (see 5.5.1). This collaboration
therefore involves not only additional capacity and budget, but also complementary knowledge and
skills. Both parties contribute to innovation from their own expertise, work on dedicated tasks, and in
turn bring the outcomes together.
The experts indicate that the type of collaboration partner is of importance, as not every partner can
provide similar complementary resources (see 5.5.2). The results show that horticultural firms especially
tend to look for heterogeneity in sectors in order to obtain the resources wanted. For funding and
capacity, however, it is of interest whether the partner is (partly) governmentally funded, as this strongly
limits the opportunities to use the additional resources for competitive advantage.
Regarding the formality of the cross-sectoral linkage, the empirical results indicate that this formality is
similar to intra-sectoral collaboration and that the formality of the relationship does not have any
influence on the transfer of resources of any kind (see 5.5.3). The results show that collaboration is
perceived as an agreement laid down in formal arrangements. Informal relationships, mostly present
within the horticulture sector, are often not perceived as collaboration. This research has excluded
informal relationships that are not classified as collaboration and therefore, the influence of informal
cross-sectoral relationships in the cluster on innovation remains unclear.
Interestingly, the few empirical results on the intensity of interaction also show that firms do not
necessarily interact more intensively when it comes to cross-sectoral collaboration, although interaction
has been recognized to be very important in the interviews (see 5.5.3). The results indicate that it is
especially project management that is central in the interaction. This fits with the findings that crosssectoral innovation especially concerns parties to work on tasks in their expertise and combining the
outcomes thereafter. Only three interviewees, related to suppliers or frontrunner firms, have discussed
the importance of frequent or intensive interaction in cross-sectoral innovation collaboration. This
indicates that for growers, frequent interaction has not been recognized as important.
The desk research, the orientational interviews and the expert interviews have all shown that no or little
cross-sectoral collaboration is taking place between horticulture firms and other firms in the agrifood
cluster (see 5.5.1). This fits with the lack of interest of horticultural firms in complementary resources
potentially available within the agrifood cluster of Rotterdam (see 5.3 and 5.4; see 6.1.1). Moreover,
this can also be explained by barriers identified in relation to cross-sectoral relationships (see 5.5.4).
Because of these barriers, firms might not be willing to collaborate cross-sectoral within the cluster. For
instance, collaboration would slow down innovation projects, firms are solely focussed on the core
business of the firm, firms might not be able to find suitable collaboration partners, or firms might have
previous bad experiences with (cross-sectoral) innovation collaboration.
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Even though a lot of barriers exist for horticulture firms to collaborate cross-sectoral - and cross-sectoral
collaboration within the agrifood cluster does not or barely take place - the results do indicate a positive
relationship between concepts cross-sectoral relationship and resource complementarity as in the figure
below has been found. Although these cross-sectoral collaboration in the agrifood cluster of Rotterdam
currently do not exist for the horticulture sector, they potentially do provide access to complementary
resources.
The intensity or frequency of interaction has been left out of the framework, as too few interviewees
could provide valuable insights regarding this topic.
Cross-sectoral
relationship
- Type of partner
- Formality

Resource
complementarity

Figure 6: the relationship between cross-sectoral relationship and resource complementarity as found in the
empirical research

6.1.3 The influence of proximity
Geographical proximity
The empirical results indicate that for horticultural firms, knowledge transfer is eased as a result of
geographical proximity. Being geographically close to each other eases face-to-face interaction, both
casual and arranged, which in turn leads to knowledge and information sharing (see 5.7.1). Although
the interviewees indicate that anywhere within the Netherlands is experienced as ‘close by’ for growers,
or even outside of the Netherlands for breeders, suppliers and traders, the results also indicate that being
more geographically proximate is rather convenient in knowledge transfer. Although no specific
numbers are mentioned, ‘being just around the corner’ and the possibility to coincidentally run into each
other do indicate a distance as defined in literature: within an area of roughly 25 kilometres of each other
(Boschma, 2005b).
Regarding collaboration partners, the results indicate that for horticultural firms, distance plays no
deliberate role in the decision who to collaborate with, as long as the partner is located within the
Netherlands. However, the results also show that geographical distance, more unconsciously, does
influence the choice collaboration partners of firms, as the proximity allows casual encounters that might
in turn give reason to collaborate.
Where the results indicate the importance of sufficient geographical proximity, only little has been found
in relation to being geographically too proximate. Whereas this is not the case between horticultural
firms and other agrifood sector firms, the geographical proximity within the West- and Oostland can be
considered very high. Although the area stretches over (more than) 20 kilometres, within this area, most
firms have a large presence of other horticultural firms even within a few kilometres. Although literature
indicates that being too geographically proximate can lead to lock-in situations (Boschma, 2005b), the
interviewees did not indicate a direct relationship between the two. However, the results indicate the
presence of a possible lock-in within the West- and Oostland, as most horticultural firms are mostly
involved in rather incremental innovations in their current stream of activities, that in turn are based on
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successful, more radical innovations of pioneer firms. Nonetheless, whether this apparent lock-in is a
direct result of too much geographical proximity within the area remains unclear.
Cognitive proximity
Cognitive proximity can be defined as the degree to which two actors share the same knowledge and
especially refers to the same knowledge background (Davids & Frenken, 2018). Most firms and
institutions do strongly prefer to collaborate with a firm with a background in or previous experience
with horticulture, as this eases the transfer of knowledge (see 5.7.2). The transfer would be both more
efficient and effective. The perceived and experienced burdens in innovation collaboration with firms
with no previous experience in horticulture also leads to firms and institutions being hesitant and not
willing to work with these parties and therefore not reaching out to those firms. Moreover, the results
show that when these firms reach out to horticultural firms, the proposed ideas are often not realistic as
a result of this lack of knowledge.
As a result of the difficulties associated with little cognitive proximity, collaboration is often sought
either within the horticulture sector or with firms outside of the sector that have previous experiences,
which strongly limits the options. Although the results indicate that horticultural firms and institutions
are aware of the need for knowledge outside of horticulture for the sake of novelty, a large share of firms
seems to stick to the rather small selection of cross-sectoral firms that have previous horticultural
experiences.
Within the horticulture sectors of the West- and Oostland, cognitive proximity is extremely high, as all
firms are active within the same discipline. Only little problems exist within the sector, which are related
to differences in educational level between growers and academics. The cognitive proximity between
horticultural firms and other food sector firms is perceived considerably lower. Although people
working in horticulture and agriculture might understand each other rather easily, the feeling of
horticulture as complex and ahead of agriculture and livestock farming seems to remain. The processing
industry is experienced as rather different. For logistics, packaging and trade, the cognitive proximity
differs per firm, as some of these related firms have focussed on horticulture and are perceived as part
of the horticulture sector.
Institutional proximity
Institutional proximity has been defined as the degree to which formal constraints and formal rules are
shared by actors (Lazzeretti & Capone, 2016). This would be beneficial for innovation as the norms,
practices, etc. function as mechanisms that enable and coordinate knowledge transfer and therefore
reduce transaction costs (Boschma, 2005b). The empirical results indicate that especially similarities in
habits and procedures ease innovation collaboration (see 5.7.3).
Organisational proximity
Organisational proximity has been most commonly defined as the degree to which organisations have
similar routines and incentive mechanisms (Lazzeretti & Capone, 2016). The results indicate that it is
beneficial in collaboration when firms have the similar routines and a similar work pace as this requires
less time to get familiar with each other. In turn, this increases the speed of the innovation process and
indeed reduces transaction costs. However, the results do not indicate that it plays a large role in the
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collaboration partner decision. In addition, nothing has been found in relation to too much organisational
proximity.
The results do not indicate that organisational proximity is necessarily perceived higher within the
horticulture sector in the West- and Oostland than between horticultural firms and other food sector
firms. As low organisational proximity does not seem to be a reason not to collaborate, a potential lack
of organisational proximity is not identified as a barrier for cross-sectoral innovation within the agrifood
cluster of Rotterdam.
Social proximity
Social proximity is the degree of socially embedded relations between agents at the micro-level
(Boschma, 2005b). The results indicate that within the horticulture sector – within the Westland and
Oostland – social proximity is extremely high (see 5.2.1 and 5.7.5). For most horticultural firms, both
the informal and formal network is centred around the West- and Oostland. However, this also indicates
that for most horticultural firms, social proximity within the remaining of the agrifood cluster is rather
low, as this is barely included in both their formal and informal networks. The firms’ limited capacity
is often put in use most efficiently within the sector. Respondents recognize that the sector is also rather
closed off for outsiders. However, some horticultural firms do have relationships outside of horticulture,
amongst others with other food sector firms. It seems to be the frontrunner firms who invest their
capacity specifically in such relationships that are more uncertain or time-consuming in their pay off.
The results indicate that social proximity is the most important cluster characteristic for innovation for
horticultural firms within the agrifood cluster, as this has been mentioned most often and most
emphatically. The results show that these relationships strongly enhance the sharing of knowledge and
developments, which can help firms recognize innovation opportunities. In addition, the network allows
people to quickly spar about ideas, learn from each other and help each other.
Next to beneficial for innovation in general, the results indicate that social proximity is important for
innovation collaboration. First of all, the network of the firms often influences the potential partner, as
partners are often looked for within the network. Being socially proximate, therefore, increases the
likeliness of collaboration. Moreover, trust and personal connection are also mentioned in the interviews
as essential in innovation collaboration. Without those, firms are extremely hesitant or even not willing
to collaborate. In addition, previous experience and good reputation are mentioned to play a large role
in the partner decision, as it is perceived as less uncertain and risky. Within a collaboration process, trust
and familiarity speed up the innovation process, as people tend to speak more freely and open and are
aware of each other’s capabilities and qualities.
A lack of trust – which indicates little social proximity – plays a large role in the decision of horticultural
firms not to collaborate. This is due to the risk of opportunism, but even more to the lack of trust in the
capabilities of the other party. However, for both, it is not necessarily the opportunism or incapability
that is detrimental for innovation, but it is the perceived risk of the two that highly limits the potential
partners and therefore innovation opportunities. In addition, low social proximity reduces the speed of
the collaboration process. Low social proximity requires relatively more time and effort to build trust
and start sharing and speaking openly, and thus involves higher transaction costs.
In horticulture, some firms recognize that the level of social proximity might be too high within the
West- and Oostland, leading to being stuck in relationships and a lack of novelty. In turn, these firms
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find it important to broaden their ideas outside of horticulture. However, looking at the dense, rather
closed-off horticultural network, this is not something that is widely acted upon.
Given the importance of social proximity for horticultural firms in relation to innovation collaboration
and the relatively low social proximity between these firms and other agrifood sector firms in the
agrifood cluster, this low proximity can be appointed as key barrier for cross-sectoral innovation
collaboration in the agrifood cluster of Rotterdam.
Proximity overview
The analysis of the empirical results regarding the different forms of proximity is concluded in the
relationships as stated in the figure below. Geographical, cognitive and social proximity are found to
influence the establishment of cross-sectoral relationships, as this helps finding potential collaboration
partners. Organisational and institutional proximity have not been found to influence the establishment
of collaborations. These forms of proximity are all found to influence the relationship between crosssectoral relationships and resource complementarity (moderating variables), as they ease knowledge
transfer and smoothen the collaboration process. Thus, the complementary resources obtained from
cross-sectoral relationships depend on the degree of these forms of proximity.
In addition, the results suggest that geographical proximity has an effect on social proximity, but this
would require additional research and is not taken into account in the framework below. Organisational
and institutional proximity only seem to influence the ease of innovation collaboration but generally do
not affect the partner selection.
Especially the low social and cognitive proximity between horticultural firms and other firms in the
agrifood cluster in relation to the high social and cognitive proximity within the horticultural sector form
a barrier for the realisation of the potential of cross-sectoral relationships within the agrifood cluster.
Cross-sectoral
relationship
- Type of partner

Proximity
- Geographical
- Cognitive
- Social

Resource
complementarity

Innovation

Proximity
- Organisational
- Institutional

Figure 7: the influence of proximity on the innovation potential of cross-sectoral linkages as found in the
empirical research

6.1.4 The influence of organisational capabilities
In the literature review, two organisational capabilities that would be of influence for the realisation of
the potential of cross-sectoral linkages within cluster were identified: entrepreneurial orientation and
absorptive capacity (Zehir et al., 2015; Zahra & George, 2002).
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Entrepreneurial orientation
Entrepreneurial orientation (EO) has been defined as ‘an organisational willingness to find and accept
new opportunities and taking responsibility to affect change’ (Zehir et al., 2015, p. 359) and has three
dimensions: innovativeness, risk taking and proactiveness (Miller, 1983) (see 5.6.2). These will be
discussed one by one.
Innovativeness refers to the firms’ tendency to engage in and support new ideas, novelty,
experimentation, and creative processes that may result in new products, services, or technological
processes (Lumpkin & Dess, 1996). Most horticultural firms – especially growers – are innovative, but
not extremely innovative. This is the result of the rather limited capacity and budget available for
innovation. Growers are mostly concerned with incremental or small adaptions and innovation that fits
with their current way of production. In horticulture, frontrunner firms exist that are often extremely
innovative. This is often the result of the strong vision they generally have. These frontrunner firms
think far ahead, are rather creative in their ideas and are always trying to renew. In turn, they are likely
to think outside of their current stream of activities and the more common innovation themes.
Risk taking refers to the extent of riskiness in resource allocation decisions as well as choice of products
and markets (Venkatraman, 1989). This is extremely relevant in the context of the agrifood cluster of
Rotterdam, as the potential of these cross-sectoral relationships involves uncertainty. As discussed
before, the innovation potential mostly lays in the introduction of new products and the entrance of new
markets, of which the return on investment is often more uncertain than process innovation. Especially
growers mostly invest in process innovation, as this is likely to yield relatively predictable return in the
short term. In contrast to growers, some frontrunner firms are extremely innovative and do not limit
themselves to process innovation as much, as they are often willing to take relatively more risks as they
strongly focus on their vision. Interestingly, as they have a strong confidence in this vision, have built
up cross-sectoral experiences already, and are willing to embrace the unknown, they do not necessarily
perceive their strategy as risky.
Proactiveness refers to the continuous search for new opportunities that are or are not related to the
present line of operations and being ahead of competition with introducing new products and processes
(Venkatraman, 1989). Where most horticultural firms are a little sceptical towards ideas stemming from
outside of the sector, more pioneer firms are more positive. Moreover, frontrunner firms are often not
afraid to deviate a little from their current core business. They are even actively searching for new ideas
and different outlooks. This is often done through the firms’ network, which are in the case of pioneer
firms relatively diverse in terms of sectors and types of organisations. This diverse network is of
importance for the realisation of the innovation potential of cross-sectoral linkages within the agrifood
cluster, as this enables pioneer firms to recognize new opportunities within the cluster. However, most
horticultural firms have a strong network within horticulture, as discussed before, and are therefore not
likely to recognize the innovation opportunities within the other sectors of the agrifood cluster.
Entrepreneurial orientation is of great importance for the realisation of the innovation potential of crosssectoral linkages within the agrifood cluster of Rotterdam. The results indicate that the entrepreneurial
orientation influences the acquisition and transfer of external resources from collaboration partners and
the use of these resources, but entrepreneurial orientation also influences the establishment of crosssectoral relationship within the cluster. As it is just a small share of horticultural firms – mostly pioneer
firms – that have a strong entrepreneurial orientation, the low level of entrepreneurial orientation can be
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perceived as a barrier for the realisation of the innovation potential of cross-sectoral linkages within the
cluster.
Absorptive capacity
Absorptive capacity refers to the acquisition of external knowledge and the internal knowledge
dissemination in the firm (Gray, 2006) and has been divided into potential absorptive capacity
(acquisition and assimilation of knowledge) and realised absorptive capacity (transformation and
exploitation of knowledge (Zahra & George, 2002).
According to literature, potential absorptive capacity is of importance in relation to the complementary
knowledge. Logically, in order to benefit from the presence of complementary knowledge, firms need
to be able to acquire it and disseminate the knowledge within the firm (Sammarra & Biggiero, 2008).
Horticultural firms are not necessarily actively searching for complementary resources, including
knowledge (see 5.6.1). Again, this holds especially for growers. Although they are acquiring external
knowledge, this often happens within the sector or the existing relationships, which does not benefit the
complementarity of the knowledge. As a result, the potential absorptive capacity with regard to crosssectoral collaboration within cluster is relatively low.
For innovation, it is not only important to be able to acquire the complementary knowledge, but also to
be able to bring them together with internal resources and exploit this (Sammarra & Biggiero, 2008).
Especially when firms are able to do this quickly and effectively are faster and more successful in their
innovation efforts (Cavusgil et al., 2003). The results indicate that for most horticultural firms,
difficulties can arise when external knowledge stemming from other sectors has to be combined with
their own resources. The acquired knowledge may not be used at all. When used and exploited, this is
often within the current stream of operations and therefore rather incremental. As a result, the realised
absorptive capacity with regard to cross-sectoral collaboration within cluster is relatively low.
Although the results regarding absorptive capacity are rather limited, the results do suggest that both the
potential absorptive capacity and the realised absorptive capacity, with regard to cross-sectoral external
resources, is rather low in horticulture and specifically amongst growers. However, previously discussed
results have shown that horticultural firms acquire different resources from cross-sectoral linkages than
solely knowledge. Knowledge transfer is especially occurring within the firms’ informal and formal
networks. In innovation collaboration, both parties seem to be focussed on tasks within their own
expertise, of which the results are ultimately combined. In this light, the concept of absorptive capacity
is either less relevant or the low absorptive capacity can explain the phenomenon. However, the results
of this research are not sufficient to confirm either of these suggestions. Therefore, the concept is left
out of the framework.
Organisational capabilities overview
Based on the analysis of the empirical results regarding organisational capabilities, the relations as in
the framework below are found. Entrepreneurial orientation seems highly important in the realisation of
the innovation potential of cross-sectoral linkages within the agrifood cluster of Rotterdam. First of all,
entrepreneurial orientation positively influences the establishment of cross-sectoral relationships. Firms
with a high entrepreneurial orientation are proactive and often have a large and diverse network, leading
to plenty potential partners for cross-sectoral collaboration. In addition, as they are less risk averse, they
are more likely to involve in relatively uncertain collaboration projects. Furthermore, entrepreneurial

62

orientation moderates both the relationship between cross-sectoral relationships and resource
complementarity and resource complementarity and innovation. The dimensions of entrepreneurial
orientation (innovativeness, risk taking and proactiveness) influence the resource acquired and how they
are put into use.
As additional research on the concept of absorptive capacity is necessary to conclude on its influence,
it is left out of the framework.
Organizational
capabilities
- Entrepreneurial
orientation

Cross-sectoral
relationship
- Type of partner
- Intensity interaction
- Formality

Resource
complementarity

Innovation

Figure 8: the influence of organisational capabilities on the innovation potential of cross-sectoral linkages
as found in the empirical research

6.1.5 Empirical sub research question
The analysis of the results of the empirical research allows to answer the last sub question of this
research: ‘what is the innovation potential of cross-sectoral linkages in the agrifood cluster of Rotterdam
and what are the related barriers for the realisation of this potential?’.
The empirical research has shown that complementary resources available within the agrifood cluster
can positively contribute to both product- and process innovation in horticulture, although the potential
for product innovation seems to be dominant (6.1.1). The innovation potential relates to topics as health,
packaging, marketing, the use of residual flows, marketing and using plant substances as ingredients.
Moreover, different or advanced outlooks on issues that currently play a role in horticulture but also in
other agrifood sectors can potentially be found in cross-sectoral relationship in the agrifood cluster.
However, in general, interest in these themes seems to be low in horticulture. This is due to a
misalignment between the complementary resources that can be obtained in collaboration with other
agrifood sector firms and the current innovation themes and strategies in horticulture. Horticultural firms
mostly focus on process innovation, as this yields rather certain results on a relatively short term,
because of the limited capacity and budget available for innovation (6.1.4). However, the innovation
potential relating to the complementary resources in the agrifood cluster dominantly relates to product
innovation, which often requires large investments and has relatively uncertain returns.
The complementary resources available within the agrifood cluster can be acquired through crosssectoral relationships between horticultural firms and firms or organisations active in other agrifood
sectors. The orientational interviews, the desk research and the expert interviews all show that currently,
no or little of these cross-sectoral innovation relationships exist within the cluster. Next to the general
low interest in the innovation themes, horticulture firms experience barriers for collaboration in general

63

and cross-sectoral collaboration specifically that can play a role in the unfulfillment of the innovation
potential (6.1.2).
The degree of the most forms of proximity seems to be rather low within the agrifood cluster and high
within the region West-Holland. A high degree of geographical, social and cognitive proximity can help
establish cross-sectoral relationships. In addition, together with organisational and institutional
proximity, these forms are recognized to ease collaboration (specifically knowledge transfer) and reduce
transaction costs (see 6.1.3). In turn, the collaboration barriers are less present within West-Holland
because of this high proximity. However, as a result of the low proximity in the agrifood cluster of
Rotterdam, the barriers are not necessarily overcome when it comes to cross-sectoral collaboration in
the cluster.
As the innovation potential within the agrifood cluster of Rotterdam requires a rather risky innovation
strategy and firms that are not hold back by the barriers related to (cross-sectoral) innovation
collaboration, the concept of entrepreneurial orientation is of great importance. Proactive, risk-taking
and innovative firms are therefore deemed to be able to realise the innovation potential within the
agrifood cluster of Rotterdam (see 6.1.4), as it helps firms to establish cross-sectoral relationships,
acquire complementary resources and use these resources for innovation.
Figure 9 below gives an overview of the relationships between the different theoretical concepts as
established in the empirical research on the horticulture sector within the agrifood cluster of Rotterdam.
Organizational
capabilities
- Entrepreneurial
orientation

Cross-sectoral
relationship
- Type of partner

Proximity
- Geographical
- Cognitive
- Social

Resource
complementarity

Innovation

Proximity
- Organisational
- Institutional

Figure 9: framework for the innovation potential of cross-sectoral linkages within clusters as found in
the empirical research
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6.2 Discussion of the results
In this section, the empirical research results are discussed with regard to the literature study results.
The results of the empirical research show that complementary resources contribute to innovation in the
horticulture sector (see 6.1.1), similar to what has been found in literature (see 2.1.4). Both also show
that the dominant benefit of complementary resources is the increase in options for new resource
combinations, which can lead new products, processes and services (Frenken et al., 2007). In addition,
literature research and empirical research show that complementary resources can encourage creativity
(Cui & O’Connor, 2012; Sammarra & Biggiero, 2008), as it provides new outlooks on existing issues,
for instance. Moreover, literature indicates that the synergistic effects of complementary resources can
increase the speed of new product development and processes (Brettel & Cleven, 2011). However, the
results indicate that especially cross-sectoral collaboration, which is a source of complementary
resources, slows down the innovation process, which is a barrier for horticultural firms to engage in
cross-sectoral innovation collaboration (see 5.4.3).
Both the empirical research and the literature research show that cross-sectoral relationships are a source
of complementary resources (2.1.1 and 6.2.1). Where literature focusses on both the frequency and
intensity of collaboration, and the formality of the relationship as factor that influence the
complementary resources that can be transferred in the relationship (2.1.6), as this would be necessary
for effective and efficient cross-sectoral innovation collaboration. However, the empirical research
suggest that both are not necessarily relevant in the context of the agrifood cluster (6.1.2). Both are
found not to be different in cross-sectoral relationships compared to intra-sectoral relationships.
Although both empirical research and literature research indicate that cross-sectoral relationships are a
great source of complementary resources, the problems associated with these relationships are rather
underexposed in literature. Where the literature pays attention primarily to the difficulties regarding
knowledge transfer (2.1.2), empirical research identifies far more barriers for cross-sectoral innovation
collaboration (5.5.4). As a result, obtaining complementary resources from cross-sectoral relationships
is rather challenging, at least for horticulture firms.
Literature indicates that cross-sectoral linkages within clusters are relatively more uncomplicated
compared to cross-sectoral linkages outside of clusters, as a result of the presence of different forms of
proximity in clusters (2.2.2). Although all forms of proximity are of importance for knowledge transfer,
especially social increases access to external knowledge and ease knowledge transfer (Díez-Vial &
Fernández-Olmos, 2015). Similar has been found in the empirical research (6.1.3), in which especially
social and cognitive proximity turned out to be of importance for knowledge transfer. In turn, this fits
with the problems related to Jacob’s externalities (2.2.3): diverse clusters can only be fruitful for
innovation when a certain degree of cognitive proximity exists. Without complementary competences,
effective communication and interactive learning is problematic (Asheim, Boschma & Cooke, 2011). In
addition to knowledge transfer, the geographical, cognitive and social proximity have also been found
to influence the establishment of (cross-sectoral) innovation collaboration. As a result, the low proximity
between horticulture firms and other agrifood sector firms in the cluster complicates the realisation of
the innovation potential even more than originally suggested.
Where in literature both absorptive capacity and entrepreneurial orientation have been identified as
relevant organisational capabilities, this research only supports the latter. Regarding absorptive capacity,
the results are rather limited (see 5.5.1), and its influence on the realisation of the innovation potential
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of cross-sectoral linkages within the agrifood cluster can therefore not be established. Additional
research is necessary to identify if a lack of absorptive capacity within horticulture contributes to the
unfulfillment of the innovation potential within the agrifood cluster, as literature would suggest (2.1.5).
The importance of entrepreneurial orientation for the realisation of the innovation potential of crosssectoral linkages as established in literature (2.1.5), has been fully supported by the results of the
empirical research (5.5.1). Literature indicates that EO positively affects the acquisition and transfer of
external resources and the use of them (Zehir et al., 2015; Miller, 1983) and therefore the realisation of
the innovation potential in clusters. However, the empirical results suggest that in the context of the
agrifood cluster of Rotterdam, EO is crucial for the realisation of the potential, as it helps firms
overcome the barriers associated with innovation and (cross-sectoral) innovation collaboration (6.1.4).
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7. Conclusion
This study aims to shed light on the innovation potential of cross-sectoral linkages within clusters and
the related barriers for the realization of this potential. This has been studied within the context of the
agrifood cluster of Rotterdam. In this chapter, the sub research questions are answered, followed by the
conclusion regarding the main research question: ‘How is the innovation potential of cross-sectoral
linkages within clusters, as established in literature, realised, and what are the related barriers for the
realisation of the potential in the agrifood cluster of Rotterdam?’.
According to literature, what is the potential of cross-sectoral linkages for innovation?
Cross-sectoral linkages provide access to complementary resources, which in turn increases
opportunities for firms to improve or create new products and processes (2.1.1-2.1.4). The potential
depends on the type of partner, the formality of the linkage and the frequency and intensity of interaction
(2.1.6). The realisation of this potential, in turn, depends on the absorptive capacity and entrepreneurial
orientation of firms (2.1.5), as cross-sectoral linkages often involve less trust and familiarity and involve
relatively much effort to absorb and integrate the highly diverse and novel resources (2.1.4).
According to literature, how do clusters enhance innovation?
Viewing cross-sectoral relationships in the cluster context (2.2.1), the difficulties described above are
deemed to be less of a problem, as firms are often proximate to each other in multiple manners (2.2.2),
which eases the transfer and absorption of external knowledge and reduces transaction costs. In addition,
cluster externalities play a role in innovation enhancement within clusters (2.2.3). However, clusters can
also stabilize existing network structures, influencing innovation negatively (2.2.4).
According to literature, how do the key concepts of the innovation potential of cross-sectoral linkages
in clusters mutually relate?
Based on the literature results, a theoretical framework has been composed (chapter 3, figure 2). Crosssectoral relationships positively effect resource complementarity in firms, which in turn has a positive
effect on innovation. Where proximity moderates the first effect, organisational capabilities moderate
both effects.
How can the innovation potential of cross-sectoral linkages within clusters and the related barriers for
the realisation of this potential empirically be assessed?
After exploring the innovation potential of cross-sectoral linkages in clusters in literature, it has been
assessed within the horticulture sector in the agrifood cluster of Rotterdam. This has been done using
open expert interviews (4.3.2), preceded by orientation interviews and desk research (4.2).
What is the innovation potential of cross-sectoral linkages in the agrifood cluster of Rotterdam and what
are the related barriers for the realisation of this potential?
The empirical research has shown that complementary resources within the agrifood cluster can
positively contribute to both product and process innovation in horticulture (6.1.1). However, this
potential is not or barely realised by horticulture firms, especially not for growers (6.1.2), as this
potential does not fit with current innovation strategies in horticulture (6.1.1). In addition, horticulture
firms, especially growers, experience barriers for collaboration in general and cross-sectoral specifically
(6.1.2). As the degree of most forms of proximity is rather low within the agrifood cluster, the barriers
associated with (cross-sectoral) collaboration are not necessarily overcome (6.1.3). As a result,
especially firms with a strong entrepreneurial orientation are likely to be able to realise the innovation
potential within the agrifood cluster (6.1.4), although this is currently not occurring (6.1.2).
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This leads to answering to main research question: how is the innovation potential of cross-sectoral
linkages within clusters, as established in literature, realised, and what are the related barriers for
the realisation of the potential in the agrifood cluster of Rotterdam?
Whereas literature indicates that cross-sectoral linkages, especially within the cluster context, can be
beneficial for innovation, the empirical research shows that within the agrifood cluster of Rotterdam,
this potential has not been exploited. Only little interaction has been observed between horticulture firms
and other agrifood sector firms within the agrifood cluster of Rotterdam: some careful exploration and
knowledge transfer has been identified by the experts, as a few ‘passionate madmen’ seem to be reaching
out for other food sectors, but this remains rather limited to frontrunner firms and horticultural suppliers.
The lack of realisation of the innovation potential can partly be explained by a misalignment between
the complementary resources that can be acquired within the agrifood sector and the current main
innovation themes and strategies within horticulture. Although the resources can contribute to
innovation themes that currently play a role for growers in (especially vegetable) horticulture (health,
packaging, marketing, the use of residual flows and using plant substances as ingredients), the major
focus in horticulture is currently on technology and sustainability related innovation. That major focus
brings mostly process innovations, that are likely to yield rather low risk returns in the short term. In
contrast, the complementary resources in the agrifood cluster are mostly beneficial for new markets and
products, of which the investment is high, and the return is more uncertain. Accordingly, real product
innovation is a rather uncommon innovation strategy for growers.
Next to the in general low interest of growers in the innovation potential within the agrifood cluster,
barriers associated with (cross-sectoral) collaboration in general play a role in the lack of realisation (see
5.5.4). Firms might be hesitant to collaborate with firms active in other sector as the partner is too
different compared to the focal firm or too unfamiliar with horticulture, for instance.
Cluster literature indicates that the presence of different forms of proximity within clusters enhances the
transfer and absorption of external knowledge and reduces transaction costs. In turn, the different forms
of proximity can reduce barriers associated with cross-sectoral collaboration. The empirical research
shows that within West-Holland, most forms of proximity are (very) high. However, between the
horticulture sector and other agrifood sectors in the cluster, proximity (geographical, cognitive, social
and organisational) is rather low. This is especially the case for social proximity, which has been
indicated as very important in the establishment of collaboration and innovation collaboration itself.
Where social proximity is extremely high within West-Holland, horticulture firms, especially growers,
barely have (social) interaction with other food sector firms. As a result of the low proximity, crosssectoral relationships within the cluster lose advantage over cross-sectoral relationships outside of the
cluster.
The entrepreneurial orientation of firms can play a crucial role in the realisation of the innovation
potential within the agrifood cluster of Rotterdam, despite the presence of cross-sectoral collaboration
barriers and the rather risk seeking innovation strategy that is necessary. Especially firms with a strong
entrepreneurial orientation tend to take more risks when it comes to innovation and also tend to be more
innovative in general. In addition, they are more proactive and therefore are more likely to have a diverse
social network and be more socially proximate to other food sector firms. This explains that some more
frontrunner firms do seem to reach out to other agrifood sector firms and are willing to invest their
budget and capacity in innovation projects with a more uncertain yield compared to process innovation.
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The realisation of the innovation potential of cross-sectoral linkages within the agrifood cluster of
Rotterdam therefore seems to be in the hands of firms with a strong entrepreneurial orientation.
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8. Limitations and recommendations
8.1 Limitations
This study aims to provide insights in the innovation potential of cross-sectoral linkages within clusters
and the related barriers. This is investigated in the context of the horticultural sector within the agrifood
cluster of Rotterdam. However, there are some limitations that need to be taken into account for this
research.
The first limitation concerns the number of interviewees and the representativeness of the horticulture
sectors in the sample. As discussed in 4.5, the number of interviewees is relatively small. This is due
both to time constraints and willingness or availability of potential experts. Although the researcher
aimed to secure the representativeness of the horticulture sector by interviewing both growers and
suppliers and experts from different (governmental) organisations, the perspective of the growers
dominated. Unfortunately, the supplier view is only represented to a limited extend and views of other
supply chain links, such as logistic companies or cutting firms, are not incorporated. This influences the
generalizability of the results for the horticultural sector.
The second limitation of this research is the assessment of absorptive capacity through expert interviews.
Where absorptive capacity is often measured quantitatively at the firms concerned (Flatten et al., 2011),
this research aimed to identify the absorptive capacity of horticultural firms in the agrifood cluster of
Rotterdam through expert interviews. Although this research design was most suitable in relation to the
explorative nature of the study and the results of the desk research, it showed not to be effective to
identify absorptive capacity in the sector, as it only led to limited results. This concept has therefore
been left out and its influence remains unknown.
The third and last limitation regards the fact that this research only involved one researcher that
conducted the interviews, coded the transcripts and interpreted the results. Therefore, a researcher bias
could have played a role throughout this research. Supervisors with their diverse knowledge helped to
reduce the bias, but they were not involved in the execution of the empirical research.

8.2 Recommendations for further research
As this research is of exploratory nature and comes with limitations, further research could contribute
to a better understanding of the innovation potential of cross-sectoral linkages within clusters.
Future research might focus on the role of absorptive capacity, as this remains rather unexposed. The
qualitative research showed not to be effective to identify absorptive capacity in the sector. A rethinking
may be needed concerning how to best study this concept in the given agrifood sector. In addition, it
might be interesting to investigate the innovation potential of cross-sectoral linkages in clusters with
more closely related sectors. In the current research, although seemingly closely related, the horticulture
sector seems to experience large differences between their own sector and other agrifood sectors.
Interestingly, other sectors like ICT seem to be more closely related to horticulture. Moreover, as this
research solely focused on collaboration, informal relationships that were not classified as collaboration
have been excluded in this research. However, the results do indicate that informal relationships,
especially in West-Holland are of great importance. Therefore, it might be interesting to investigate the
existence and influence of informal cross-sectoral relationships in agrifood cluster on innovation. Lastly,
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research might focus on the innovation potential of cross-sectoral linkages in clusters consisting of
sectors that are geographically more blended. In the agrifood cluster of Rotterdam the sectors, especially
the horticulture sector, are located rather scattered (see figure 4 in section 5.7.1). Therefore, it might be
interesting to investigate how (spatial) proximity and, as a result, the innovation potential might differ
in comparison to the innovation potential in the agrifood cluster of Rotterdam.
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Appendix A: topic guide
Introductie
• Toestemming vragen voor geluidsopname interview

Datum en tijd:

Mijn naam is Marijn Wever, student Management, Economie en Consumentenstudies aan Wageningen
Universiteit. Momenteel ben ik bezig met mijn afstudeerscriptie.
Het doel van mijn scriptie is om inzicht te krijgen in de bijdrage van cross-sectorale relaties binnen
clusters voor de innovatieprestaties van bedrijven. Het theoretische gedeelte van mijn onderzoek gaat
over clusters en sectoren in het algemeen. Het empirische onderdeel van mijn onderzoek gaat specifiek
over de relaties van bedrijven uit de tuinbouwsector met bedrijven uit een andere sector uit het agrifood
cluster in de omgeving Rotterdam.
Naast een literatuurstudie zal ik dit onderzoeken door middel van open interviews met experts. U bent
één van de experts in dit onderzoek, vanwege uw achtergrond in…
We beginnen het interview over uw achtergrond en zal vervolgens gaan over verschillende thema’s die
betrekking hebben op innovatie in de glastuinbouwsector. Het interview zal ongeveer 45 tot 60 minuten
duren.
Achtergrond expert

Moderating variables

Huidige situatie tuinbouwsector

Belang nabijheid in
innovatiesamenwerkingen

Innovativiteit tuinbouwsector
Samenwerken voor innovatie
Belang samenwerken (welke middelen)
Barrieres samenwerken
Cross-sectoraal samenwerken
Voordelen
Barrieres
Formaliteit (verschil met sectoraal)
Interactie (verschil met sectoraal)
Activiteit en potentie food cluster
samenwerkingen
Cross-sectorale samenwerkingen in het cluster
Potentie van samenwerking in het cluster
(algemeen en specifieke thema’s)

Geografisch
Cognitief: kennisbasis, innovatie ervaring, taal,
opleidingsniveau
Institutioneel: zelfde wetten en regels, zelfde
culturele normen en waarden, zelfde
gewoontes en routines
Organisatorisch: organisatiestructuur,
organisatiecultuur, gedeelde relaties, zelfde
technologie
Sociaal: sympathie, vertrouwen, elkaar al
kennen, gezamenlijke ervaringen, reputatie
Belang organisatorische vaardigheden
Entrepreneurial orientation (ondernemende
mindset): innovativiteit, risico nemen,
proactiviteit
Absorptive capacity (vermogen om kennis te
absorberen): kennis verkrijgen, bewerken,
transformeren en exploiteren
Afsluiting
Suggesties andere experts
Toesturen transcriptie
Toesturen scriptie
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Appendix B: operationalisation of variables
Operationalisation of innovation
Innovation can be defined as ‘the multi-stage process whereby organisations transform ideas into
new/improved products, services or processes, in order to advance, compete and differentiate
themselves successfully in their marketplace’ (Baregheh, Rowley & Sambrook, 2009, p. 1334).
In order to gain insights in the barriers for the realisation of the innovation potential of cross-sectoral
linkages within the food cluster, it is necessary to identify innovation strategies, motives and barriers.
Operationalisation of cross-sectoral relationship
A relationship is considered cross-sectoral when ‘one firms take a collaborative approach to its
innovation activities by involving external partners’ (Smirnova et al., 2017, p. 126) active in a different
sector, in which knowledge, technologies and other resources are combined across organisational
boundaries (Davis & Eisenhardt, 2011). In order to gain insights in the barriers for the realisation of the
innovation potential of cross-sectoral linkages within the food cluster, it is necessary to identify barriers
of (cross-sectoral) collaboration.
The formality of the relationship refers to whether the relationship is embedded in contracts or
agreements. This can affect innovation performance, as formal linkages are often specifically aimed at
the transfer of resources but are in reality mostly used for relatively well-known information (Bell,
2005).
As frequent communication helps firms to specify mutual needs, it can increase the speed of the
innovation process (Bougrain & Haudeville, 2002). Therefore, the intensity of the communication in the
relationship was measured. The intensity is assessed based on two dimensions; (a) face-to-face contact;
and (b) email and phone contact (Ganesan, Malter & Rindfleisch, 2005). Interaction can be considered
infrequent when it occurs less than once a week and can be considered very frequent when it occurs
more than once a day.
Operationalisation of resource complementarity
The value of the resources obtained through external networks lies in the complementarity of the
resources (Cobeña, 2016). Resources are complementary when there is no redundancy with the
resources of the focal firm.
Operationalisation of organisational capabilities
In this research, two organisational capabilities are considered: entrepreneurial orientation (EO) and
absorptive capacity. Absorptive capacity has four dimensions: acquisition; assimilation; transformation;
and exploitation of knowledge (Flatten et al., 2011). The acquisition dimension of absorptive capacity
regards the extent the company used external resources to obtain information. The assimilation
dimension regards the communication structure in a company. The transformation dimension regards
the knowledge processing in a company, and, lastly, the exploitation dimensions regards the commercial
exploitation of new knowledge in the company (Flatten et al., 2011). The entrepreneurial orientation
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concept consists of three dimensions: innovativeness; proactiveness; and risk taking. Innovativeness
refers to the involvement in and focus on introducing new products, services or processes. Proactiveness
refers to opportunity-seizing by anticipating on future needs, being a pioneer and taking a brave position
towards competition. Risk taking refers to the willingness to involve in uncertain projects and to allocate
resources for new ventures in uncertain environments and taking a brave and aggressive position to
maximise opportunities in decision making in insecure situations (Etriya et al., 2014).
Table 4: operationalisation of organisational capabilities
Concept
Sub-concepts
Variables
Organizational Absorptive capacity
e. Acquisition of knowledge
capabilities
(Flatten et al., 2011)
f. Assimilation of knowledge
g. Transformation of knowledge
h. Exploitation of knowledge
Entrepreneurial orientation
d. Innovativeness
(Etriya et al., 2014)
e. Proactiveness
f. Risk taking
Operationalisation of proximity
The concept of proximity has sub-concepts: geographical; cognitive; institutional; organizational; and
social proximity (Boschma, 2005b). Geographical proximity is based on Euclidian distance and is high
when firms are located within 25 kilometres of each other (Boschma, 2005b). The other sub-concepts
can be assessed based on (adapted) constructs of Geldes et al., 2017).
Table 5: operationalisation of proximity
Concept
Sub-concepts
Proximity
Geographical proximity
(Boschma, 2005b)
Cognitive proximity
(adapted from Geldes et al.,
2017)
Institutional proximity
(adapted from Geldes et al.,
2017)
Organizational proximity
(Geldes et al., 2017)

Social proximity
(adapted from Geldes et al.,
2017)

Variables
Euclidian distance
a.
b.
c.
d.
a.
b.
c.
a.
b.
c.
d.
a.
b.
c.
d.
e.

Same knowledge base
Same level of innovation experience
Same language
Same educational level
Compliance with similar laws and
regulations
Same cultural norms and values
Similar habitats and routines
Similar organizational structure
Similar organizational culture
Similar inter-organizational
relationships
Using the same technology
Sympathy towards each other
Confidence (trust)
Previously known
Common experiences
Reputation
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