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Juggling with proximity and distance. Collaborative innovation

projects in the Danish cleantech industry

Abstract

Studies increasingly apply a multidimensional proximity framework in the analysis of
collaborations between actors. This paper explores the influence of collaboration
motives on the desired proximity characteristics of partnerships in innovation projects
based on 50 interviews with representatives from Danish cleantech firms. The paper
emphasizes how search criteria along proximity dimensions differ depending on the
purposes of the collaborations. In this way, the analysis distinguishes between the types
of collaboration where geographical proximity is considered highly important, and those
where geographically distant partners are preferred. The paper highlights that
geographical proximity plays an important role in partnerships motivated by interaction
around actual product development and knowledge creation, while long-distance
relations appear to be important for partnerships motivated by market access and cost
considerations. The insight that the desired proximity characteristics of partnerships are
indeed contingent on the motive for collaborating highlights how the proximity

framework can be applied in the analysis of firm decision-making.
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1. Introduction

This paper is concerned with proximity and distance in collaborative innovation
projects. Knowledge linkages are of significant importance for innovation and growth,
and scholars increasingly give attention to the relationship between proximity and
partnership formation. A number of recent theoretical (Torre and Gilly 2000; Boschma
2005; Mattes 2012) and empirical (Ponds, Van Oort, and Frenken 2007; Boschma,
Eriksson, and Lindgren 2009; Eriksson 2011; Balland 2012; Broekel and Boschma
2012; Hansen 2014) contributions highlight the importance of partnership
characteristics along multiple dimensions of proximity for knowledge flows and
collaborations. These studies have provided important insights into the interrelationship
between different proximity dimensions, and the influence of these dimensions on

partnership formation.

The current analysis contributes to this body of literature. The aim is to understand
search criteria along proximity dimensions in collaborative innovation projects.
Surprisingly, few contributions examine the influence of collaboration motives on
search criteria and the desired partnership characteristics, in particular for innovation
projects. As highlighted in the writings of Grabher (2002a; 2002b; 2004), the
importance and specificity of this organizational form requires explicit attention to the
formation processes of this type of relations. However, while several of the empirical
contributions within the proximity literature focus on collaborative innovation projects
(e.g. Ponds, Van Oort, and Frenken 2007; Balland 2012), they do not examine the
process of making choices concerning the formation of linkages at the scale of the firm.
Rather, they follow a quite similar methodological approach: data on a certain type of

collaborations is collected and analyzed quantitatively, providing insights into the effect



of different proximity dimensions on the formation of firm partnerships. This paper
goes beyond the analysis of partnership attributes at an aggregated level and examines
how the objectives of the innovation projects influence the desired degree of
geographical, cognitive, organizational, social and institutional proximity. In this way,
the paper examines processes at an early stage, before agreements to collaborate are
reached. Thus, applying an analytical perspective that highlights the strategic choices of
firms, the paper follows Glickler (2007) who underlines the need for analyzing

processes of tie selection in economic geography.

Through this analysis, the paper seeks to increase the understanding of when
geographical proximity matters in collaborative innovation projects. Naturally, this
topic has been widely debated, with many authors arguing for the importance of
geographical proximity for collaboration (e.g. Piore and Sabel 1984; Howells 2002;
Teixeira, Santos, and Brochado 2008), while others stress that different forms of
proximity can also facilitate partnerships (e.g. Mowery, Oxley, and Silverman 1998;
Kirat and Lung 1999; Ahuja 2000). The paper analyzes the importance of geographical
proximity according to different collaboration motives to identify the types of

innovation projects where geographical proximity is considered highly important.

Hence, the main research question addressed in this paper is: How do collaboration
motives influence the desired proximity characteristics of partnerships in innovation
projects? While it is not the proximity characteristics per se, that are ‘desired’, there are
different qualities associated with being proximate or distant that may facilitate or
impede success in the collaboration, and the importance of these qualities may vary

depending on the motive for collaborating.



It is argued in the paper that the desired proximity characteristics of partnerships are
indeed contingent on the motive for collaborating. The search criteria differ between
firms as well as within the same firm depending on the purposes of the collaborations.
The flexibility and temporal character of innovation projects allow firms to explicitly
seek partners inside the local area in some instances, and explicitly search for partners
outside the local area in other. The analysis highlights that geographical proximity plays
an important role in partnerships motivated by interaction around actual product
development and knowledge creation, which aim at accessing complementary
technologies, obtaining knowledge or reducing innovation time-span, while long-
distance relations appear to be important for partnerships motivated by market access
and cost considerations. In this sense, firms are juggling with proximity and distance

depending on the motives for collaborating.

The findings, drawing on 50 in-depth interviews with representatives from Danish
cleantech firms on recently completed collaborative product development projects,
illustrate the value of a conceptual approach combining insights from economic
geography and organization theory. This theoretical point of departure is presented in
the second section. The third section outlines the empirical setting and the research
design. The fourth section contains the main analysis of the impact of collaboration
motives on the desired proximity characteristics of partnerships. The final section

concludes.

2. Conceptual framework

The conceptual framework of this paper includes two bodies of literature. The paper

seeks to contribute to the economic geography literature on proximity dimensions. In



order to do so, analytical concepts from organization theory on the rationale behind
collaborations between actors are applied. This combination highlights how
collaboration processes differ according to spatial and non-spatial dimensions of
proximity, and it emphasizes how the search for partners varies according to the
motives for collaborating. In this way, the proximity framework is applied in the

analysis of firm decision-making.*

During the last decades, a substantial body of literature within economic geography and
related disciplines has underlined the beneficial impact of geographical proximity on
knowledge production and innovation. In addition to agglomeration effects, which do
not necessitate interactions between localized actors, geographical proximity may also
influence collaborations between actors (Knoben 2009). It is argued that the exchange
and interpretation of information is more difficult in dispersed relations (Cramton
2001), thus, collaborations with geographically close partners are associated with
successful outcomes (Teixeira, Santos, and Brochado 2008). Still, certain factors may
facilitate collaborations over distance, such as intra-organizational networks (Sole and
Edmondson 2002; Zeller 2004), established social relationships (Hansen and Lgvas

2004; Corredoira and Rosenkopf 2010), common institutional frameworks (Kirat and

! While this paper focuses on the influence of collaboration motives on desired partnership characteristics,
the characteristics of the partnerships which are actually established will naturally be influenced by
contextual factors, as not all firms have equal possibilities to choose between partners. Factors such as
technical capital (Stuart 1998), social capital (Gulati 1995), firm size (Rosenkopf, Metiu, and George
2001), geographical location (Drejer and Vinding 2007) and government policy (Arranz and de Arroyabe
2008) act as filters in the selection process, making some options unlikely or unfeasible. For instance, a
well-connected firm with excellent technical capabilities located in a vibrant cluster is in a different
position than a start-up with an unproven track record located in the periphery. This interaction between
collaboration motives and contextual factors is an interesting area for future research.



Lung 1999; Saxenian and Hsu 2001), and shared cognitive frameworks by, e.g.

members of epistemic communities (Knorr Cetina 1999; Amin and Cohendet 2004).

To account for these factors, several multi-dimensional proximity frameworks have
been proposed (e.g. Torre and Gilly 2000; Zeller 2004; Knoben and Oerlemans 2006).
The framework by Boschma (2005) gives a detailed and thorough reasoning for the
inclusion of five proximity dimensions. He argues that the interplay between
geographical, cognitive, organizational, social and institutional proximity has a
profound influence on interactive innovation processes. Thus, collaborations are
characterized by differences in the physical distance between actors (geographical
dimension), the extent of similarity in knowledge bases (cognitive dimension), the
degree of common ownership (organizational dimension), the strength of social ties
(social dimension), and the extent of shared informal, e.g. norms and habits, and formal,
e.g. rules and laws, institutions (institutional dimension). Proximity along each of these
dimensions facilitates interaction and reduces coordination costs, but too much
proximity can be detrimental and may lead to situations of lock-in (Bathelt, Malmberg,
and Maskell 2004; Boschma 2005). This proposition is closely related to the concept of
optimal cognitive distance, which suggests that an intermediate level of differences in
knowledge bases is beneficial in collaborations between actors, as it balances
understandability and degree of novelty (Nooteboom 1999). Thus, while it is generally
easier to form partnerships with proximate actors, this type of collaborations may not
increase innovativeness. Termed the proximity paradox by Boschma and Frenken
(2010), this position highlights how some degree of distance is considered a desirable

feature in collaborations between actors.



The proximity framework is applied in studies focusing on different levels of analysis,
from regions to project collaborations. However, the studies with a regional perspective
(e.g. Aguiléra, Lethiais, and Rallet 2012) have an explicit focus on partnerships between
actors, reflecting the close relationship between the two analytical levels. As pointed out
by Lazonick (2005), external localized learning networks are important to “the
innovative firm”. Boschma (2005, p. 62) places “interactive learning and innovation” at
the center of analysis, and a number of empirical studies have subsequently dealt with
the relationship between the different proximity dimensions and the formation of
collaborative innovation projects. Ponds, Van Oort, and Frenken (2007) find that
geographical proximity is highly important in collaborations characterized by large
institutional distance, while less so in partnerships between institutionally proximate
collaborators, indicating that one dimension of proximity can substitute another. The
results of Balland (2012) suggest that geographical, institutional and organizational
proximity facilitate partnership formation while social and cognitive proximity have no
significant effects. In a similar study, Broekel and Boschma (2012) find that all four
types of proximity analyzed (leaving out institutional proximity) promote partnership
formation. They also measure the outcome of the relations and observe that cognitive
and organizational proximity have negative impacts, while geographical and social
proximity have positive effects. Thus, they conclude that the proximity paradox only

exists for the two first types of proximity.

These empirical studies underline the relevance of a multi-dimensional proximity
framework for the analysis of collaborative innovation projects. However, they also
point to an insufficiency in the current proximity literature, as differences in the search

criteria along proximity dimensions in collaborative innovation projects are not taken



into account. Reflecting this, Huber (2012, p. 1171) recently noted that ““it remains an
empirical question which type and which degree of proximity is vital for knowledge
networks”, but no mention is made of possible differences in the desired proximity
characteristics from one case to another. Thus, studies are for instance needed to
examine the possible varying importance of cognitive proximity depending on
collaboration motives. As explained above, Nooteboom (1999) suggests an inverted U-
shaped effect of cognitive proximity on innovation performance, however, in an
empirical analysis Nooteboom, VVan Haverbeke, Duysters, Gilsing, and van den Oord
(2007) indicate that this effect is stronger in the case of partnerships dealing with
exploration than those focusing on exploitation.? The possibility of detecting differences
according to the coarse distinction between exploration and exploitation encourages a
detailed examination of the varying importance of cognitive (as well as the other forms

of) proximity according to collaboration motives.

This paper uses insights from organizational theory on collaboration motives, as the
required forms of proximity may vary according to collaboration motives. Further, this
approach makes it possible to identify the types of collaborative innovation projects
where geographical proximity is highly important and those where other forms of

proximity may substitute for it.

The general increase in partnerships over time (Hagedoorn 2002) has been accompanied
by an increase in the literature on the relationship between networks and innovation
(Ozman 2009). An important topic is the motives of firms to engage in collaborations.

Considering collaborations, broadly defined, Oliver (1990) identifies six critical

2 Following the classical distinction by March (1991).



contingencies that explain the motivations of actors to collaborate: necessity,
asymmetry, reciprocity, efficiency, stability, and legitimacy. However, as noted by
Oerlemans and Knoben (2010), these factors are not all equally important for relations
concerned with knowledge production and innovation. Thus, a number of frameworks
for understanding partnership formation within this specific area have been developed
based on different theoretical approaches such as transaction cost economics, the
resource-based view of the firm, and dynamic capabilities (Hemphill and VVonortas
2003). With different starting points, the theories provide valuable insights that
nevertheless have led to a fragmented research field. On the one hand, transaction cost
economics emphasize the high costs of in-house technological development within
multiple fields and the inability to create complete contracts due to the activities’
uncertainty. On the other hand, theories on strategic incentives stress the opportunity for

accessing or acquiring competences and knowledge held by collaborators.

As a result, several calls for an integrated theoretical perspective on partnership
motivation have been made (Osborn and Hagedoorn 1997; Hemphill and VVonortas
2003). In line with this, it has been shown that there is not a single theory which covers
the different types of information evaluated by managers concerning potential
collaborations (Tyler and Steensma 1995). Therefore, a perspective that combines the
different theories is necessary to understand the partner search process. The work of
Hagedoorn has in particular been influential in synthesizing the contributions of the
various theories in a common framework (Hagedoorn 1993; Hagedoorn, Link, and
Vonortas 2000). He distinguishes between seven motives underlying technology
cooperation, which both take access to concrete resources such as skills and capital, and

abstract resources in the form of legitimacy and market power (Eisenhardt and



Schoonhoven 1996) into consideration. Obviously, a firm has often several motives for
engaging in a partnership, and the incentives of different firms taking part in the same

partnership may also vary (Klijn, Reuer, Buckley, and Glaister 2010). The motives are:

1. High costs and risks of R&D

2. Lack of sufficient financial resources
3. Technological complementarity

4. Reduction of innovation time-span

5. Performing basic research

6. Influencing market structure

7. Monitoring technological opportunities

This framework is applied in the current paper’s analysis to examine the influence of
collaboration motives (following Hagedoorn 1993) on the desired degree of proximity

(following Boschma 2005) in innovation project partnerships.

The literature on the relation between collaboration motives and partner search criteria
has in particular been developed within studies of formal collaboration types such as
joint ventures. Geringer (1991) showed that collaboration motives significantly
influence the choice of partners in international joint ventures. Other early contributions
(Glaister and Buckley 1996; 1997) focused on the importance of factors such as partner
size, and industry on the changing importance of strategic motives and selection criteria,
but recent studies analyze the characteristics of relations between partners in joint
ventures. Dong and Glaister (2006) show that trust and prior ties (i.e. high social

proximity) are particularly important when the aim of the joint venture is cost and risk



reduction. Nielsen (2003) finds that partnerships motivated by a need for accessing
technological expertise are likely to be non-equity joint ventures rather than equity joint
ventures (i.e. low organizational proximity). Further, a number of studies suggest that
market knowledge and access are the prime motivations for Western firms to engage in
long-distance joint ventures with partners in emerging economies (Hitt, Dacin, Levitas,

Arregle, and Borza 2000; Tatoglu and Glaister 2000; Dong and Glaister 2006).

Thus, while there is considerable research on the relation between collaboration motives
and partner search criteria in formal and stable collaborations, this is not the case for
innovation projects, despite their increasing economic importance (Ekstedt, Lundin,
Soéderholm, and Wirdenius 1999). Innovation projects are characterized by a greater
flexibility and temporal limitation, and the differences separating these formal and
informal types of relations imply that conclusions cannot be directly transferred
between them. The temporal character of projects generates fundamentally different
opportunities for introducing change compared to permanent® organizational forms
(Ekstedt, Lundin, S6derholm, and Wirdenius 1999; Grabher 2002a), thus, the potential
for exploring different partner constellations depending on the collaboration motive is
high. However, there is an absence of frameworks for understanding the various types
of projects (Jones and Lichtenstein 2008), as well as a lack of a fine-grained
understanding of the nature of innovation projects, including the characteristics of
projects according to different phases of the innovation process (Brady and Hobday
2012). Further, Emden, Calantone, and Droge (2006) note that partner selection
processes in collaborative innovation projects is a neglected topic, and although a recent

review of the literature on collaborative product development deals specifically with

¥ While no organization is eternal, permanent denotes organizations which are “planned to exist, if not
forever, then for the foreseeable future” (Ekstedt, Lundin, S6derholm, and Wirdenius 1999, p. 41).



partner selection, it does not mention the role of collaboration motives at all
(Buyukozkan and Arsenyan 2012). Thus, the influence of motives on search criteria and
the desired partnership characteristics appears to be unexamined for collaborative

innovation projects.”

On this background, the research question that this paper seeks to answer is the
following: How do collaboration motives influence the desired proximity characteristics
of partnerships in innovation projects? Considering the limited amount of existing
literature dealing with this topic, the nature of this study is exploratory, applying
Hagedoorn’s (1993) taxonomy of motives to analyze the desired degree of proximity in

innovation project partnerships.

3. Empirical setting and research design

The study analyzes collaborative product development projects in the Danish cleantech
industry. Denmark has traditionally been an early adopter of environmental
technologies and today it maintains this position as a leading cleantech nation on a
global scale. According to consultants Roland Berger, the value added of the Danish
clean energy technology industry contributes to 3.1 % of Denmark’s gross domestic
product (GDP) — more than twice the contribution of Chinese cleantech firms to the
GDP of China, which is ranked second in the world (van der Slot, van den Berg, and
Berkhout 2011). The wind turbine industry is a main driver of the Danish cleantech
industry through the presence of the global leader within the industry, Vestas, as well as

the wind power division of Siemens. In addition to R&D centers of other global wind

* A notable exception being Miotti and Sachwald (2003) who analyze R&D projects of research intensive
French firms. However, they only separate between technology and cost driven collaborations, and US
and EU partners. Their results indicate that cost-driven R&D collaborations are primarily with EU
partners, while partnerships motivated by access to technology are primarily with US partners.



turbine producers, the network of suppliers and consultants is highly specialized. Other
cleantech areas with significant concentrations of firms include energy efficiency (e.g.

Danfoss and Rockwool) and water technology (e.g. Grundfos).

In this paper, cleantech firms are defined as firms that develop and sell products,
solutions or technologies that improve the environment — either directly or through a
more efficient utilization of resources (FORA 2009). Consequently, even though most
firms come from industries such as renewable energy, water filtration and green
construction, the definition does not exclude firms from industries which are generally
not considered part of the cleantech sector (e.g. ICT and automotive) if the firms
compete on the basis of green solutions. This point towards the increasingly pervasive
environmental focus across industries, which is also reflected in the collaboration
patterns of cleantech firms. Partnerships often bring together cleantech firms specialized
in sustainable technologies with producers of traditional, non-environmentally
conscious products. This contributes to make it interesting to analyze collaborative

product development processes in cleantech firms.

The analysis is based on 50 interviews with firm representatives from Danish cleantech
firms in the period September 2010 to January 2011, all carried out by the author of the
paper. Interviews were chosen as a method for several reasons. Firstly, the interview
persons often consider the collected information highly sensitive. It was emphasized on
several occasions by the interviewees that they were transmitting information on
collaborators, which they would not have provided without the trust created by a
conversation. Secondly, other studies measure institutional proximity by assessing

whether actors are of the same organizational form (industry, academia or government)



(Ponds, Van Oort, and Frenken 2007), or are located in the same country (Balland, de
Vaan, and Boschma 2013). The interview approach allows the respondents to take the
various aspects of the institutional dimension, ranging from formal to informal
institutions, into consideration, by letting the interviewees describe similarities and
differences in firm culture in terms of norms and habits. This operationalization allows
the interviewees to take different aspects such as dissimilar types of incentive structures
and distinctive cultures following from differences in e.g. size or nationality into
account. Thirdly, interviews allow a great depth in the data collection process, which
makes it possible to get a detailed understanding of the relation between collaboration

motives and desired partnership characteristics.

The population of Danish cleantech firms was constructed by FORA, the Danish
Enterprise and Construction Authority's division for research and analysis, with the
snowball method. The population was supplemented with firms from the list of
exporting firms within energy and environmental technology by the Trade Council
under the Danish Ministry of Foreign Affairs, and firms from the Confederation of
Danish Industry’s list on the Danish green economy. Besides from being part of the
cleantech industry, firms were furthermore required to undertake product development.
Thus, service and technology providers, utility firms and retail businesses were not
considered for the interviews, resulting in 279 potential interview firms. Further, it was
ensured that the sample reflects the composition of the Danish cleantech industry in

terms of firm size (table 1) and geographical distribution.



Table 1. Emplovment size distribution of interviewed firms compared to the population

Interviewed firms Population
0-2 emplovees 40 % 36 %
10-49 emplovees 30 % 27 %
50-199 emplovees 16 % 19 %
+ 199 emplovees 14 % 18 %%
Total 100 % 100 %

In the smaller firms, interviews were typically conducted with Chief Executive Officers
(CEOs), while Chief Technology Officers (CTOs) and Development Managers were
interviewed in the larger firms. All interviews were audiotaped and the duration varied
between 45 and 105 minutes. The main theme of the interviews was the firms’ most
recently completed product development projects with external partners. This ensures
that the described projects are the most fresh in mind and it furthermore also prevents
the interviewees from selecting projects according to other criteria, e.g. the most
successful or the most international. In total, relations to 180 external partners were
described.® Importantly, projects, which took the form of knowledge transfer from one
partner to another, were not included in the analysis, thus, all collaborations are
characterized by a collective learning effort. Further, all projects evolved around the
development of a specific product innovation, however, as it will be highlighted below,
partners were in many cases selected mainly due to criteria without direct relation to the
actual product development, but rather because of e.g. the ability to assist in the

diffusion of innovations by entering new markets.

For each partnership, questions were asked to clarify the rationale and content of the
collaboration, the roles of the involved partners, the nature of interaction, as well as the

distance between the partners according to the five proximity dimensions. The questions

> 68 % of the projects involved one external partner, 16 % involved two partners, 12 % involved three
partners and 4 % involved four partners.



ranged from those that sought closed ended responses, to open semi-structured
questions that allowed respondents to expand on selected themes. Questions concerning
the degree of proximity in the partnerships had closed answers. Control can be an issue
in interviews with business leaders as they are used to exercise authority over others,
and closed questions were therefore chosen to ensure clear answers on these issues
(Schoenberger 1991; see also Crang 2002). Concerning the geographical dimension,
answers separate between partner location in the same Danish region,® other parts of
Denmark, neighboring countries (Germany, Norway and Sweden), other European
countries, and outside of Europe. Regarding the social dimension, interviewees were
asked to describe how contact between the partners was initiated (did the partners have
‘personal relations’ or ‘acquaintances’ across the project team, a ‘mutual acquaintance’
outside of the project team or had there been ‘no previous contact’ prior to the project
start). On the institutional dimension, the interviewees were requested to indicate the
similarity of the partner’s firm culture in terms of norms and habits compared to their
own (on a five-point Likert scale ranging from ‘very large differences’ to ‘no
differences’). In regards to the organizational dimension, a distinction was made
depending on whether the partners were part of the same legal entity or not. Finally,
concerning the cognitive dimension, respondents were asked to describe the educational
background of the partner’s key employees in the project compared to their own
participating employees, separating between ‘same educational backgrounds’ (e.g.
engineers with common specialization), ‘related educational backgrounds’ (different
specialization within the same scientific field e.g. engineers with different

specialization) and ‘different educational backgrounds’ (education in different scientific

® Denmark is divided into five administrative regions, which vary in size from 2,533 km” (Capital Region
of Denmark) to 13,005 km? (Central Denmark Region).



fields e.g. engineering and social science). While cognitive frameworks are contingent
on more than educational background, this is still a central aspect of the cognitive
capabilities of actors, especially concerning professional activities. Furthermore, in this
way, cognitive proximity is not assessed at the aggregate level, as it is the case with
alternative measures such as firm specialization in product segments (used by e.g.
Balland 2012), but at the level of the people collaborating in the project. This follows
Grabher’s (2002a) emphasis on inter-personal relations rather than inter-firm relations
in the analysis of project collaborations. Finally, as explained below, follow-up
questions allowed the interviewees to expand on answers to the closed questions, which
in the case of the cognitive dimension would often lead them to consider other aspects

of cognitive capabilities such as learning throughout the career.

The answers by the interviewees to the closed questions were taken as a starting point
for enquiring about desired proximity characteristics, through open semi-structured
questions. For instance, in the case of low cognitive proximity, respondents would be
asked if there were any consequences of this, if it was a desirable feature, if it was
coincidental, etc. This combination of questions made it possible to establish a clear
picture of the degree of proximity in each partnership, and to access rich data on the

importance of motives on the desired degree of proximity.

The interview material was processed right after each interview, which is in reality the
first phase of the analysis, as notable relations and quotes were marked. When possible,
information provided during the interviews was crosschecked through press releases
and articles from industrial journals. Upon completion of data collection, observations
were sorted according to the conceptual framework adopted from organization theory,

differentiating between seven objectives underlying innovation project partnerships



(Hagedoorn 1993). A detailed transversal analysis was performed by listening to the
recordings of the interviews within each of these categories and noting the underlying
motivations explained by the interviewees. This led to a modification of the framework,
reducing the number of categories from seven to five. Firstly, the decision to develop
basic research collaborations was found to result from other motives, e.g. the need to
share costs and risks, and was therefore not included as an individual motive. Secondly,
no distinction was observed between high costs and risks of R&D, and lack of sufficient
financial resources, as it was found that if a firm needs to share the high costs and risks

of R&D then it results from a lack of financial resources.’

Having identified the relevant objectives, the analysis was structured according to the
five categories: accessing complementary technologies, influencing market structure,
obtaining knowledge, reducing innovation time-span, and sharing costs and risks.® In
the final stage of the research process, the different proximity dimensions were analyzed
individually for each of the five categories. By carefully going through the partnerships
within each category®, paying attention to answers to both open and closed questions,
the relations between the motives and the desired degree of proximity along the
different dimensions became clear. A considerable number of quotes from the

interviews, that represent these relations and explain the rationale behind them, are

"It should be stressed that it may well make sense to distinguish between these categories in other studies.
However, it is part of the research process to critically examine theoretical frameworks, rather than
uncritically adopt them. In this paper, the five categories appeared as relevant, based on the analysis of
the empirical material.

® The distinction between accessing complementary technologies and obtaining knowledge is the
following: accessing complementary technologies is concerned with gaining access to technologies which
are necessary to successfully complete a project. The firm does not necessarily seek to acquire these
competences from the partner. Conversely, in the case of obtaining knowledge, learning from the partner
is central.

% 80 partnerships were motivated by accessing complementary technologies, 66 by influencing market
structure, 50 by obtaining knowledge, 40 by reducing innovation time-span, and 20 by sharing costs and
risks. 48 of the 180 partnerships were motivated by more than one motive, and were therefore included in
the analysis of more than one motive.



included in the analysis. In this study, the approach leads to an empirical validation of
the role of objectives as a significant factor influencing the desired characteristics of the
partnerships, according to the proximity dimensions. The five motives are analyzed

individually in the following analysis.

4. Juggling — choosing between close and far

Increasing technological complexity as well as the demand for considering
environmental issues in a growing number of industries imply that many collaborative
innovation projects result from a need to bring actors with different technological
competences and skills together. These collaborations primarily gather firms from very
different technological background. Firms that possess practical knowledge will often
explicitly seek out partners with relevant theoretical knowledge, and vice versa. Thus, in
these projects, firms seek partners with low cognitive proximity. While such
characteristics may not be the most beneficial for firm partnerships in general, large
cognitive differences are a desirable feature in these types of projects as differences in
cognitive frameworks broaden the perspective and bring new ideas on the table. The
decision by a high-tech green construction firm to initiate a partnership with an
architectural agency illustrates this well. Explaining why the firm selected this partner
for the project, the Technical Manager refers directly to cognitive differences: “In
science, all terms have to be well-defined and accurate, but it’s a quality for them if
terms can be mixed [...] It can be difficult and we need to use many words to explain

things that are simple to us, but they get associations that we would never have got...



often they get inspired by a single word in a subordinate clause [...] The piano plays

differently when you press their keys.”

Naturally, there are also costs associated with this type of collaborations, as it is also
evident from the quote above. In this case, the two firms are located in the same region
and they knew each other before the project was initiated. Both factors had a positive
influence on the decision to select the architectural agency as a partner, reflecting the
generally high importance of geographical and social proximity for these collaborations
to make up for the low cognitive proximity. In many cases, these projects evolve in
iterations of face-to-face interactions where partners frequently meet to work together
on the project. Thus, it is problematic if geographical proximity is absent (see also
Hansen and Winther 2011), and firms prefer partners located within their own region.
Partners located in other Danish regions are considered to be too far away. This is
exemplified by the case of a water treatment firm who initiated a project with a
technology developer from a different part of Denmark. While the lack of co-location
was a serious concern prior to the project start, as it prevented spontaneous project
meetings, the partners knew each other very well and decided to attempt to create an
“everyday atmosphere” through frequent communication and monthly seminars. Still,
this failed to provide the type of interaction needed by the water treatment firm, who

therefore considers searching for a local partner in the next project.

The organizational proximity in the partnerships seeking to bring complementary
technologies together is usually low as the requested type of knowledge is most often
very different, making it unlikely to find it in another part of the firm. Regarding the
institutional dimension, institutional proximity appears to be a way of overcoming

differences in cognitive proximity, similar to the geographical and social dimensions,



and firms therefore prefer collaborations characterized by intermediate or high levels of
proximity. Thus, in situations where the needed competences are likely to be found in
universities, firms seek out the research groups with a reputation for having an interest
in relating their research to the real world. Interestingly, in cases with significant
institutional differences between the partners, firms often work strategically with
mitigating cultural differences through social activities. These practices often prove to
be of significant value. As described by the R&D Manager of an energy efficiency firm
concerning collaboration with a machinery producer: “In a project like this, we need the
team members to be in contact all the time [...] So we have worked very consciously
with leveling the cultural differences and that proved to be vital for reaching the goal.”

Table 2 provides additional data from the interviews on this type of partnerships.



Table 2. Accessing complementary technologies

Proximity dimension Desired degree of proximity Nlustrations from interviews

Social proximity High “We have blind trust in them and their
competencies — which is necessary as we cannot
check [their work] ourselves.”

“Product development within water purification is
often interdisciplinary, [...] and interdisciplinary
work requires certain skills. Therefore, it is
important to know that your partners can work in
such interdisciplinary teams. to know that they
have these skills [...] So it was important for us
to know them well.”

Institutional proximity Medium to high “The project needed someone with design
competencies, but our previous experiences with
pure industrial design firms were bad — they
don’t know that time is money and that small
firms have limited resources. So this time we
chose a firm that also produces small batches of
goods, and that went very well [...] Their way of
working is much closer to us.”

“There are many researchers [within district
heating and ventilation] which are only
mterested in math and theoretical physics. We
collaborate with the ones that are good at relating
their research to the real world. and that
understand business. They need to have this

mindset.”
Organizational proximity Low “We try to develop most things in-house, but we
didn’t know anything about this topic.”
Cognitive proximity Low “You can understand their methods, but you can

never understand their way of thinking. But it
was exactly what the user interface needed:
people that dream of Apple at night.”

“Their work is theoretical. while we work with
our hands [...] But we needed the theory behind
it to really improve the conversion efficiency.”

Geographical proximity ~ High “During some periods of the project we met
several times each week. because they were
responsible for the tests. So it was perfect that
they are only located ¥4 hour away.”

“We couldn’t find a Danish partner that knew how
to do it, so we had to go abroad... unforunately.
It is often difficult to work with partners from
other fields, but even more so when they are
located so far away [Austria]. But we didn’t have
a choice.”

4.2. Influencing market structure

In the product development projects where a main objective was to influence market
structure, the partner is chosen (partly) for strategic reasons, e.g. entering new markets
or attaching third parties closer to the firm as a way of strengthening the position vis-a-

vis competitors. Further, it is beneficial to distinguish between the aims of accessing



new geographical markets and entering new business areas. While the organizational

proximity is low in both cases, there are some differences along the other dimensions.

In a considerable number of the product development projects, firms specifically search
for partners in countries where they wish to enter the market in order to gain access to
the local knowledge, networks and reputation of the partners. This is the case for both
neighboring countries, other European countries and countries on other continents.
Thus, geographically distant partners are preferred in these projects, and the same is the
case for the institutional and social dimensions. Firms seek new partners that can
support entrance in a new market, and partners that know and understand the local
business culture. The preferred large social distance is linked to the empirical focus of
the paper (product development projects). As the actual projects are (to some extent)
excuses for getting to know the partner, firms search for collaborators with a low social
proximity. Had they already known each other well, it would not have been necessary to
link the aim of market access to a product development project. The combination of low
geographical, institutional and social proximity implies that these partnerships are risky
and some of them do indeed go very wrong. However, the firms are aware of this and
the risks they take are most often calculated. One way the firms seek to reduce the
uncertainty is by searching for partners that are very similar to themselves along the
cognitive dimension. A Senior Developer of an energy efficiency firm describes that his
team started a project with “the French version of [name of his own firm]” in order to
get access to EDF, the French utility provider. Another way of dealing with uncertainty
is to adjust expectations. A CTO of a bioenergy firm describes the reason for initiating a

partnership with a leading university in an emerging economy as “purely a matter of



branding” where the expected input to the concrete product development was very low,

primarily due to significant cultural differences.

In the cases where firms search for partners in order to enter new business areas, they
prefer geographically close partners, located within their own or other Danish regions,
as they initially target their geographical home market. Concerning cognitive distance,
firms seek partners within related, but not similar, fields, thus, an intermediate level is
preferred. As in projects motivated by entering new geographical markets,
institutionally and socially distant partners are also preferred in these projects. While,
again, the empirical focus might affect the social dimension, the large institutional
distance appears to be related to, firstly, differences in business sectors and, secondly,
variation in size. In these types of partnerships, the initiating firm is often an SME
seeking collaboration with a larger firm that will contribute to legitimatizing the use of a
technology or product in a new context. An example is a partnership between an energy
efficiency firm and a large engineering consultancy from two different Danish regions,
which applied a product previously used for industrial buildings to residential housing.
While the geographical distance between the partners is limited, the lack of institutional
and social proximity implies that these partnerships also have relatively high risks.
Again, the firms seek to reduce the risks by promoting trust and minimizing the
incentive of the collaborator to break the agreement. This is illustrated by the quote of a
Product Manager of an energy efficiency firm describing a partnership with a producer
of agricultural equipment: “These kinds of projects are always risky [...] We do a lot of
things for them that we don’t do in other cases [...] We invest in building trust.” Table 3

provides additional data on this type of partnerships.



Table 3. Influencing market structure

Proximity dimension

Desired degree of proximity

Mlustrations from interviews

Social proximity

Institutional proximity

Low

Low

Organizational proximity = Low

Cognitive proximity

Geographical proximity

Medium to high

Varying. but primarily low

“We didn’t know them and had little confidence in
their ability to contfribute to the technical
development, but we thought they could help us
get into the UK market. which is huge. Both
things turned out to be correct.”

“We seek to explore the potential of fuel cells in
many different types of products, including mini
trucks. So we wanted to find someone that could
help vs enter that market.”

“Our sales outside of Scandinavia were
disappointing. so a decision was taken to find a
partner South of the border that could help us
understand the German market — someone that is
thinking in German [...] We expected the
collaboration to be very structured and organized
and that was also the case — much less informal
dialogue than with our normal Danish partners
[...] The German way of collaborating is less
pleasant. but more efficient.”

“If we want to sell our batteries for these vehicles
[forklift trucks]. we need to work with the
producers. It’s difficult because we are a small
engineering firm where everybody is involved in
decision-making, while they are big and
hierarchical. But we cannot avoid it [...] So it is
really two very different work forms.”

“We were planning to enter the German market
[for treating residual products from steelworks],
and we needed a partner there — that’s much
more practical — so we started working with
them.”

“We come from the same backgrounds, but have
specialized in complementary niches. So that
was a very nice fit. The whole idea was then to
develop a common product, and use that to
promote each other on our respective home
markets: we refer to them on the Nordic market,
they refer to us on the German market.”

“The aim was to get into the market for energy
retrofitting products [...] They make insulation.
we make profiles. It was a very equal
collaboration. where we managed to combine
our products [...] And it is a good example of
how it can pay off to work with someone in a
related field.”

“The potential of UK wave energy is very large
[...] so we wanted local parters to establish a
network there.”

“We have learned over the years that you should
always start at home with these kinds of projects.
So when we wanted to go into this field [solar
powered lighting columns] we went for a Danish
partner even though a big international one also
showed interest.”



As with the motive of influencing market structure, the aim of this type of collaboration
is at least partly unrelated to the actual product development project: the firm expects to
gain access to knowledge through the collaboration. Therefore, firms most often seek
out universities and research institutes in these types of projects, as new knowledge
creation is concentrated here. It follows from this that firms do not seek collaborators
with a high organizational proximity. Furthermore, firms prefer collaborators with a low
institutional proximity, as they specifically seek partners that have different work
routines and are guided by different incentive structures that allow immersion in
specific fields. The firms are most often aware that such differences make the
collaborations resource demanding, but several interview persons stress the value of
such dissimilarities in this type of projects. As described by an R&D Director of a firm
from the automotive industry regarding a university partner: “We need to have different
approaches. We are not interested in them becoming too focused on commercial
aspects, because then they don’t do their job properly [...] It is up to us to evaluate if the
extra thoroughness pays off.” Similarly, the Technology Director of a bioenergy firm
notes that “[W]e deliberately tap into knowledge from milieux that are culturally

different from ours.”

A further feature of these partnerships is that they are preferably based on long-term
relations with, e.g. former professors or co-students. Firms prefer partners with whom
they have established a common communication code, thus, with high social proximity
and it is not uncommon that partners have collaborated over decades. The interview
persons stress that the personal relations are in particular crucial in the cases where

geographical proximity is absent. However, partners located in the same region or



another part of Denmark are preferred. Therefore, even though geographical proximity
is not as indispensable, as in the projects concerning complementary technologies, it
stimulates these types of collaborations as well. A CTO of a water filtration firm
describes how collaborations with two Danish universities progressed in very different
ways due to the variation in physical distance to them. The informal character of the
social relations, which were developed with the researchers at the nearby university,
was a main reason explaining the larger amount of knowledge that was obtained from
this partner and the subsequent selection of this university as a collaborator in a follow-
up project. In this way, while knowledge can be obtained from distant partners, the

social underpinning of such knowledge flows has a distinct geographical dimension.

Concerning the cognitive dimension, the firms seek partners with an intermediate level
of proximity. Contrary to collaborations where the motive is merely to access
complementary technologies, in these cases the firms seek to actually obtain the
knowledge. Thus, a main objective is generally to stay up-to-date with recent
developments within a field of knowledge that is related to the firms’ key competences.
Illustrating this, a CEO of a bioenergy firm explains that in this sector, it is important to
possess knowledge within multiple scientific areas, and that the firm is strategically
forming links to various universities to learn about current developments within

different fields.

Finally, it should be stressed that firms consider the presence of a strong national
research center an indispensable asset. In fact, the absence of such a partner may
stimulate collective action among competitors promoting the development of one. This
was the case within a renewable energy subsector, where all the Danish firms agreed to

focus on a single research group at a university, in order to promote it as a center for



this specific type of technology. The firms decided to always include this group in
funding applications and this strategy has indeed been successful, as the research group
is now a valuable knowledge hub for this technology. This exemplifies how the
business sector’s need for knowledge flows may also benefit the universities. Table 4

provides additional data on this type of partnerships.



Table 4. Obtaining knowledge

Proximity dimension Desired degree of proximity

Tllustrations from interviews

Social proximity High

Low

Institutional proximity

Organizational proximity Low

Medium

Cognitive proximity

Geographical proximity ~ Varying, but primarily high

“We have known them for 20 years, so we don’t

need to make long confracts and so forth before
we start a project [...] The whole process is very
flexible, we have a common language and
understand each other easily.”

“T was visiting there [German research institute]

while I did my PhD. and we have had informal
collaboration with them ever since. So it was a
natural thing to approach them when we wanted
to start this project. because we knew that we
could learn from them.”

“There are very large cultural differences, because

we are a firm living from developing and selling
products, so our main focus is the commercial
side. Their interest is the research side [...] But
this is also how we supplement each other.”

“Few — if any — research centers are as prominent

within offshore wind. As we have no time and
limited resources, we need to learn from their
expertise [...] It can be difficult to work with
them, because “good enough” is never good
enough for them — but then again this is also why
they are experts.”

“We needed theoretical knowledge about natural

ventilation in buildings, so the obvious thing to
do was to contact [name of researcher] from
[name of university]. he has been pioneering
simulation within this field [...] These are
competencies that we don’t have in-house.”

“We wanted to develop a new coating for our

filters and we wanted to insource the competence
[...] Even though we know a lot about this field.
we decided to enter into a collaboration with
[name of university spin-off]. because they are
expects in developing this specific technology.”

“They are all much smarter than us [laughs]. We

have bachelors in engineering, they are all PhDs.
s0 they are much, much more specialized. They
have time to gallivant about, and we try to extract
some of the knowledge that they pick up along
the way.”

“These outcomes [examples of learning] are only

possible because we know each other so well.
The fact that we are located close to each other
[two neighboring Danish regions] is much more
important for a partnership like this. than for
partnerships around production. where we can
just send a CAD-drawing.”

“Most of our customers are located in the UK [...].

but re-locating our firm is not an option. mainly
due to the close relation we have with them
[research lab at neighboring university]. It’s a
balance. You can’t have it all.”



The speed of commercialization is often the decisive factor between commercial
success and failure. Therefore, firms often establish partnerships with the intention of
reducing the innovation time-span. In these collaborations, firms prefer partners with a
high organizational proximity, as it allows swift access to additional development staff.
Thus, firms preferably turn towards subsidiaries and associated companies in situations
where the development of a new product is under considerable time pressure. A
producer of wind turbine components, who established a project across several divisions
in order to keep up with the continuously increasing size of wind turbines, exemplifies
this. While fast up-scaling of components offers commercial possibilities for suppliers,
it is also a process that is indispensable for the long run existence of these firms.

Therefore, collaborative efforts across divisions are important in such situations.

In cases where intra-firm partnerships are not possible, firms preferably rely on well-
known partners. However, as the pace of the projects is crucial, firms are unwilling to,
e.g. postpone projects in order to secure the participation of a preferred partner and,
thus, they may have to settle with partners where the social proximity is relatively low.
In these cases, firms use their networks to identify potential partners. The firms
generally prefer partners located within their own region, alternatively another Danish
region, as the projects are characterized by intense interaction over a limited time
period. Further, they seek collaborators with high cognitive proximity, as there is no
time to overcome large cognitive differences. The firms are aware that this has a
negative effect on the ability to create path-breaking solutions, but this is not what they
seek in these types of projects. This strategic prioritization is illustrated by the founder

of a bioenergy firm concerning such a partnership: “It is an advantage that we share the



same frame of reference, but it is a weakness that we don’t get inputs from other
directions [...] However, the set-up was appropriate in this concrete project.” Notably,
the firm preferred a partner with a higher cognitive distance for a project where the

main motive was influencing the market structure.

In this type of projects, firms prefer partners with a high institutional proximity in order
to avoid cooperation difficulties and ensure swift execution. However, in some cases
firms seek partners that can be responsible for the more simple parts of the product
development in order to provide sufficient time for themselves to focus on the more
complicated issues. Typically, working routines, norms and habits diverge considerably
in these partnerships, thus, firms seek partners with a lower institutional proximity.
However, the firms will most often make sure that the partner has at least a small R&D
department to ease communication in the project. Reflecting this, a Technical Manager
of a green construction firm explains that they selected a partner from the metal plating
industry who had some engineers employed in development positions, so that the work
routines would not be too different between the two firms. Table 5 provides additional

data on this type of partnerships.



Table 5. Reducing innovation time-span

Proximity dimension Desired degree of proximity

Tllustrations from interviews

Social proximity High

Institutional proximity Medium to high

Organizational proximity  High

Cognitive proximity High

Geographical proximity ~ High

4.5. Sharing costs and risks

“[...] and as the market showed large interest, we
decided to prioritize this project [...] We included
them because we have collaborated before and T
trust them. so there was no need to involve
lawyers or anything: we just started straight
away.”

“We were already involved with them in another
project. so we said “Hey, do you think this would
be interesting for you too?” And they agreed to
that.”

“Because of the time pressure, they have to be
similar to us — it doesn’t work out if we are very
structured and they are not. These things have to
go both ways.”

“The blue [collar] workers at the glass producer
loose the interest very quickly. They don’t like to
work in this way [...] The solution is that we
always go through the technical manager. We
have all the important discussions with him.”

“Basically, we had a deadline by which it [the
product] should be able to handle a higher
voltage. In order to achieve that, we included our
parent in the process. because there we have
quick access to extra resources.”

“It is a luxury to have an owner like this when
there is no time to waste. They have all the right
equipment and expertise so it would be stupid to
not use it.”

“We think very similarly in many ways and
therefore we manage to get things done quickly.
On the other hand. it also means that we don’t
get a lot of offbeat ideas.”

“It saves a lot of time and resources when you
know and use the same terms.”

“A project like this would be impossible if [name
of partner] was located outside Denmark [...]
Because the prototyping had to go quickly. we
were meeting several times a month.”

At this point, we realized that we needed a
partner. so we contacted [name of partmer]. They
are from [city 20 minutes” drive away] so that
made it a lot easier.”

Even though the cleantech industry has been less affected than many other sectors by

the increasingly difficult access to capital as a result of the financial crisis, firms

sometimes still need to share the costs and risks associated with product development

processes. In these cases, firms often seek partners located in areas with significantly

lower labor costs, i.e. outside Europe or European countries beyond Denmark’s



neighboring states. While low geographical proximity is preferred in these partnerships,
the contrary is the case for organizational and social proximity. In many cases, firms
seek out partners from the same company located overseas in order to minimize the
risks associated with acting in a very different institutional environment. For these
partnerships, differences in norms, e.g. greater respect for authority, are often
considered valuable by the firms, even though such cultural differences may also make
some partnerships challenging. Even the combination of high organizational and low
institutional proximity can present challenges to the firms. As the CTO of a bioenergy
company explains on an intra-firm partnership with an Asian division, where work
routines are much less formalized than in the Danish office: “The agreements are verbal
[...] Basic issues such as IPR ownership or payment of salaries are most often not
written down [...] as they are in the contracts we have with suppliers out there. But these

[intra-firm] agreements are in the grey zone, unfortunately.”

The quote highlights the difficulties of overcoming cultural differences, even in intra-
firm partnerships. However, this seems to surprise few of the firms, and most of them
take precautions before entering into such partnerships by, e.g. providing key
employees with cultural training as well as reserving sufficient resources at the
headquarter to follow the process closely and have frequent meetings with
representatives from the partner. A supplier of components to bioenergy plants applied a
more radical solution when cultural differences hampered collaboration with a newly
acquired division in Eastern Europe: the entire management level was fired and replaced

with people expected to have a more Western European management style.

Regardless of the means applied, the examples highlight that considerable resources

have to be invested to make these collaborations work, hence, the potential savings on



labor costs must be large to make the partnerships meaningful. However, a second type
of costs and risks sharing collaborations are not driven by differences in labor costs, but
rather by initiation of unusually complicated and capital demanding development
projects. While in the labor costs driven collaborations, firms seek partners in similar
industries, but at different developmental stages (i.e. an intermediate level of cognitive
proximity), firms prefer partners with a high cognitive proximity in this second type of
partnerships. Furthermore, firms prefer partners that they know and trust, as the
collaborations usually involve a significant amount of knowledge sharing. However, as
these projects are often of large importance for the future development of the firms, this
socially based trust is complemented by other measures. This is exemplified by an
energy efficiency firm that shares all the know-how and all the drawings concerning a
specific product with the project partner, but it keeps the codes to the embedded
software, which considerably reduces the risk of opportunistic behavior. Table 6

provides additional data on this type of partnerships.



Table 6. Sharing costs and risks

Proximity dimension Desired degree of proximity

Tllustrations from mterviews

Social proximity High

Institutional proximity Low

Organizational proximity  High

Cognitive proximity Medium to high

Geographical proximity  Low

“Before this. they just produced some of our
products. They had showed interest in getting
involved in product development as well, and
eventually we mcluded them [...] At that point,
we had a better idea of what they were capable
of

“We have relied a lot on our social network [...]
Being a small firm in a capital intensive
business. it is essential to have partners you can
rely on. You break your neck if you try to do it
all by yourself.”

“It would be weird if there weren’t cultural
differences. They used to be a state-owned
enferprise in a communist country. But it is not
all bad. They have respect for authority and are
reliable, and the value of that should not be
underestimated.”

“Of course, sometimes it is difficult to work with
them. To us, time i1s going. For Asians, time is
coming. So deadlines are handled in a very
different way [...] I make sure that some of my
staff are always available to them. And for each
five to ten men working out there, we have one
Indian sitting in our office. But once these
measures are in place. we can benefit from their
way of working.”

“[...] because, in the first place, this was the
reason that we bought them: to have a
contribution to the development team at a very
affordable price.”

“Involving them [another business unit] is also a
way of making the rest of our firm aware of this
project. We don’t want to take all the
responsibility upon us.”

“Yes. they are engineers as well. and most of them
mechanical engineers like us. But a Danish and a
Czech engineer do not necessarily speak the
same [technical] language.”

“[...] and in the end we decided that it would
siply be too big for us on our own [...] They
were in the same sifuation, they are very similar
to us. So we decided to do it together.”

“We face increasing competition. so we are
forced to cut down on our development costs.
That’s a main reason that a Polish partner was
attractive. But now their wages are increasing
quickly as well. so we might have to go further
away when we start developing the next
generation of filters.”

“It is simply a matter of wage differences between
the countries. By including [name of Indian
partner] we can do much more because they cost
a fraction of our Danish engineers.”



The preceding analysis abstracts from two relevant interaction effects: firstly, as
explained in the methodology section, some projects involve more than one external
partner and, secondly, some projects were established with more than one motive in
mind. Thus, the relation between collaboration motive and partner selection is relatively
straightforward in cell #4 of table 7, but including multiple partners and multiple
motives complicates the picture. While abstracting from these factors allows a
structured and clear analysis, it is nevertheless important to note these interaction
effects. While it is beyond the scope of this paper to provide an exhaustive analysis that
includes all possible combinations of motives and number of partners, this section
discusses and empirically illustrates the influence of these factors on the search criteria

along the proximity dimensions.

Table 7. Relation between number of motives and number of partners

Number of motives
+1 1
#1. Often. each partner is selected due to a #2. Partners have generally similar proximity
specific motive. The degree of proximity that characteristics
+1  is considered beneficial is influenced by the
motive for establishing the bilateral relation

Number of partners

#3. Partner selection is difficult due to #4. Collaboration motive influences the
1 tensions between the beneficial degrees of desired proximity characteristics of the
proximity associated with different partner

collaboration motives

In partnerships with several partners and several motives (cell #1), the firms most often
involve the various partners due to very different rationales. Thus, the desired proximity
characteristics of the individual partners depend on the motivation for including them.
For instance, a water technology firm involved two partners in the same project, where
the first partner — a local university with whom close personal relations already existed

—was involved in order to access complementary technologies, and the second partner —



a utility company located in another Danish region where the collaborators had an
acquaintance in common — was included in order to influence the market structure. In
this case, the university’s advanced radar data processing competencies were necessary
in the project, and the utility was included in order to ensure that the developed
technology fitted the requirements of Danish utility companies. This example highlights
how firms in some cases establish projects where each partner is selected due to a
specific motive, and how this influences the degrees of proximity that are considered

beneficial in the bilateral relations.

Alternatively, collaboration with multiple external partners may be motivated by the
same motive (cell #2), e.g. two partners may both provide a firm access to
complementary technologies. In these cases, the proximity characteristics of the partners
are typically rather similar, which underlines the importance of collaboration motives
for partner selection. For example, a producer of hydrogen supply systems needed
access to different forms of complementary technologies and initiated a project with
three different Danish universities and research institutes with whom close social
relations already existed in advance. Similarly, a supplier to the wind turbine industry
sought to speed up the innovation process and established a project with two firms
located in geographical proximity. The firm had collaborated with both partners on

several other projects and knew that the firm cultures were very similar to their own.

The two cases illustrate that firms generally look for partners with similar characteristics
when the motive for including them is the same. While there are a small number of
cases, where the degree of proximity to the partners varies considerably, these cases are

few and far between. To exemplify, for the geographical dimension there are only two



projects with one motive that involve partners at different scales, thus, it is rare that

firms involve local and non-local partners at the same time.

Finally, there are some examples of firms that initiate a project with a single partner due
to more than one motive (cell #3). The interviews show that this results in a difficult
search process where advantages and disadvantages of potential partners’ proximity
characteristics are difficult to balance. The collaboration between a Danish developer of
environmental technologies and a German producer of lubricants illustrates this well.
The Danish firm initiated the collaboration to both enter the German market and obtain
knowledge from the partner, and the partnership was characterized by low social
proximity, as the two firms had not collaborated before. While on the one hand,
engaging with this new partner could potentially facilitate access to the German market
for the Danish firm, the interviewed CEO noted that they were initially concerned with
the possibilities for learning from their collaborator: “We didn’t really know them [...]
it was difficult to foresee if we would be allowed to enter their ‘machine room’, which
was where we wanted to go. [...] But then, on the other side, it was a good chance to
enter Germany for us.” Eventually, the collaboration ended up in disagreement, partly
due to diverging opinions on knowledge and technology sharing, and the Danish firm
consequently abandoned the attempt to enter the German market. Thus, while different
motives may be successfully combined in the same collaboration, the case highlights
that this is not easy due to tensions between the beneficial degrees of proximity
associated with different collaboration motives. Consequently, firms risk leaving such

collaborations empty-handed.



The findings of the analysis are synthesized in table 8. To recapitulate, firms prefer
project partners located in their own or other Danish regions in three out of the five
types of product development projects. In projects with the aim of accessing
complementary technologies, geographical proximity is important in facilitating social
proximity and thereby trust. Further, the functional effect of geographical proximity in
allowing easy face-to-face interaction is also central. In projects with the objective of
obtaining knowledge, it is in particular the close relation between geographical and
social proximity, which plays a key role. As the intensity of interaction is generally
lower than in the previous type of collaborations, the ability to meet without difficulty
due to physical proximity is less important. In contrast, this effect of geographical
proximity is vital for partnerships with a focus on reducing innovation time-span
because of the need for intense interaction, thus, the pure accessibility effect of
geographical proximity is important. Further, with the speed of development being a
priority, geographical proximity also has a role in facilitating institutional proximity,

which allows swift and easy collaboration.



Table 8. Overview — desired characteristics of promimity dimensions in different fypes of innovation projects

Arcessing complementary Influencing market Obfaining knowledge Feduring mnovation dme- Sharing costs and nisks
technologies i fure span
Proximity Parmers whom the firm Iew parmers that can Preferably azed on lonz- Firms preferably rely on Parmers whom the firm
knows and masts SUPPOTL ENtTance in 3 new term relations with, ez wall-known parmers knows and musts
market former professors or co-
stpdents
Instimtional Miedinrn o high Low Low Medium to hizh Low
Proximity Inifiztives have often besn Parmers that know and Parmers focnsed on Praferably finms with Firms operating in a very
taken to mitigate nndarstand the local knowledge creation and similar cultaTes different cultural context
differences if they exist busmess culiure ruided by different
Incentives
Organizational Low Low Low Zisb Hiz
Proximity Arcessing competences Parmers in markets whers Cbmining knowledze Intra-firm collsborations Parmers from the sams
nnzEvailable inside firm the firm is nof represenied unavailable meide Srm are preferred, if possible  company located overseas,
if possthle
Cognitive Low Medhun to hish Medimm Hish Medhom fo high
prozimity Different technological Parmers working with Pelated technological Similar dizciplines, no Parmers working with
discipline similar or related discipline with some fime for overcoming large similar technologies, at
technologies cognitve overlsp nesded cogmidve differences at a differan:
developmental stage
CGeopraphical Hish Waryine. but primarily low Varving. bt primanby Hish Low
prozimity Wecessary to make up for 1) Fimms located in new high Meead for frequent Firms loecated in parts of
low cognitive proximuiy. markets High geographical inferaction the world where labor
Frequent interaction 1) Matonal parmers when proximiry is often costs are much lower

fiocus is on ENtETing Dew
business areas

preferred to facilitate
soecial proximity

In the remaining two types of projects, geographical proximity plays a less prominent

role. In projects focused on influencing market structure, firms often seek entrance to

foreign markets, and partners at a high geographical distance are therefore preferred.

For collaborations with the aim of sharing costs and risks, firms seek project partners

located in parts of the world where labor costs are much lower, and collaboration is

enabled by high social and organizational proximity. Thus, summarizing, the analysis

highlights the importance of geographical proximity in collaborative product

development projects motivated by interaction around the actual product development

and knowledge creation — accessing technologies, obtaining knowledge and reducing

innovation time-span. Conversely, geographical proximity may in fact be undesirable in

projects where the main motive for collaborating is not directly related to the interaction



around the product development, but rather concerned with entering new markets or

benefitting from cost advantages.

A final issue worth considering is the distinction between the partners that the firms
search for, and those they eventually form partnerships with. Table 9 gives the average
degree of proximity of the 180 partnerships that the interviewed firms eventually
established. Comparing tables 8 and 9, it is clear that there is a large extent of agreement
between the two, exemplified by the geographical dimension where established
partnerships motivated by access to complementary technologies, obtaining knowledge
or reduction of the innovation time-span have high degrees of geographical proximity.
Concerning the social dimension, the main difference between tables 8 and 9 is that
established partnerships aimed at speeding up innovation processes have a low degree
of social proximity. For the institutional dimension, the degree of proximity in
established partnerships reflects the findings in table 8, even if a greater difference
between, on the one hand, accessing complementary technologies and, on the other
hand, influencing market structure and obtaining knowledge could have been expected.
The degrees of organizational and cognitive proximity in established partnerships are
generally also in accordance with the priorities of the firms, even if the cognitive
proximity in established partnerships with the aim of influencing market structure is
lower than expected. Overall, this comparison between the desired proximity
characteristics and the degree of proximity in established partnerships strongly suggests

that the motivation for collaborating indeed influences the resulting partnerships.



Table 9. Average degree of proximity of established partnerships

Accessing Influencing Obtaining Reducing Sharing costs
complementary  market structure knowledge innovation time- and risks
technologies span
Social
proximity " g, ~z 509 563 "
(scale 1.4) 2.84 2.58 292 2.6 2.70
Institutio
nal
proximity 3.05 2.88 2.88 3.03 2.20
(scale 1-5)
Organiza
tional
proximity 1.04 1.06 1.04 1.10 1.40
(scale 1-2)
Cognitive
proximity 5
(scale 1.3) 1.80 1.77 1.98 2.08 1.90
Geograph
ical
proximity 4.08 3.44 3.94 4.00 2.65
(scale 1-5)

Calculated with the lowest degree of proximity given the value of 1, thus, low values point to low degrees of
proximity. The operationalizations of the proximity dimensions are provided in section 3.1.

5. Conclusion

This paper’s analysis underlines that collaboration motives have a profound influence
on the partner search process and the desired partnership characteristics concerning the
degree of proximity along the spatial and non-spatial dimensions in innovation projects.
Focusing on how the desired characteristics of collaborators vary according to the
objectives of the collaborations highlights how the proximity framework can be applied
in the analysis of firm decision-making. Rather than determining whether a certain type
of proximity facilitates partnership formation, the paper stresses the importance of
recognizing the heterogeneity of desired partnerships characteristics and the reasons for
this variation. This leads to the insight that firms specifically seek nearby partners (in

both spatial and non-spatial terms) in some innovation projects, while distant partners



are preferred under other circumstances. In this way, they are juggling with distance and

proximity.

The empirical analysis of collaborative product development projects in the Danish
cleantech industry emphasizes the value of having access to a diverse portfolio of
potential partners. This is exemplified by the cognitive dimension, where the analysis
illustrates that the optimal cognitive distance (Nooteboom 1999) between partners, for a
given firm at a given point in time, is highly influenced by the content of the
collaboration. When firms seek partners that can bring complementary technologies into
a project, they search for cognitive differences. While such collaborations are difficult
and costly, they are nevertheless often necessary to develop a specific product. In
partnerships where a main objective is to obtain knowledge, firms prefer partners with
an intermediate level of cognitive distance. In these cases, the firms need to obtain the
knowledge; hence, the differences must not be too large between the collaborators.
Finally, in projects where the objective is to reduce the innovation time-span, firms seek
partners with a high cognitive proximity. These partnerships are less inspiring and
stimulating than those with a lower cognitive proximity, but speed is the main priority
in these collaborations. Thus, firms prefer partners where they do not need to spend

time and resources on overcoming cognitive differences.

Turning to the geographical dimension, the analysis stresses that geographical proximity
is important in three out of the five types of collaborations. Theoretically, it is possible
to substitute non-spatial proximity for geographical proximity in cases where the need
for frequent face-to-face interaction is low. However, in reality, the importance of the
facilitating effect of geography on social and institutional proximity implies that

geographical proximity is often necessary in these types of projects. This has important



consequences for the debate in economic geography on global pipelines (Bathelt,
Malmberg, and Maskell 2004). The analysis presented in this paper suggests that global
pipelines play a minor role in partnerships with the aim of accessing complementary
technologies or obtaining knowledge, where it is the partner’s competences that are of
main importance. In this way, geographical proximity is highly important in
partnerships motivated by interaction around the actual product development and
knowledge creation. Still, global pipelines appear to be important when the
collaborative knowledge production is less sophisticated or when the partnerships are
motivated by market access or cost considerations. This is a very different view on the
role of global pipelines compared to the work of Moodysson (2008), where global
pipelines are found to play a central role in different forms of interactive knowledge
creation. However, Moodysson studies the life science industry, which is generally
characterized by a higher reliance on global linkages than most other industries
(Moodysson, Coenen, and Asheim 2008; Martin and Moodysson 2013). In contrast, the
conclusions of the analysis presented in this paper warn against understating the
importance of geographical proximity for partnerships in innovation projects, in
particular those motivated by interaction around the actual product development and

knowledge creation.

The findings of this study have important implications for the analysis of central themes
in economic geography, beyond collaborative innovation projects, such as the location
choices of firms. Research shows that single plant and multi-plant location choices
differ (Mota and Brandédo 2013), but little is known concerning the causes of this
variation. Applying an analytical framework that focuses on how motives shape firm

decision-making processes will highlight how the location choices of multi-plant firms



depend on the type of proximity (to knowledge sources, new markets, other subsidiaries
etc.) they seek to achieve. Further, it will also emphasize how single plant firms, which
do not have the opportunity to establish a division in a specific advantageous location,
can compensate for the lack of organizational proximity through other forms of

proximity.

Finally, acknowledging the limitations of this paper points towards a number of future
research questions. First, while this paper has focused on the desired proximity
characteristics of partnerships, the characteristics of the partnerships, which are actually
established, will naturally be influenced by contextual factors such as geographical
location and social capital. This interaction is an interesting and important area for
future research. Further, the question of partnership performance remains. It is not
certain that the preferred characteristics of partners, according to the collaboration
motives, actually deliver the best results. Naturally, such an analysis would need to
consider the partnerships’ different objectives when selecting the performance variables.
Second, partnerships are frequently established with more than one objective in mind.
While this paper has provided an initial discussion of this point, more research is needed
on the interaction between different motives and the influence on the search for
partners. Third, this paper has highlighted the importance of collaboration motive, but
other factors may influence the preferred proximity characteristics, such as innovation
radicality (Hoetker 2005; Li, Eden, Hitt, and Ireland 2008) and commercial importance.
One could for instance speculate that firms prioritize a high social proximity in crucial
projects, while new partners are tested in less important projects. Identifying and
examining such factors are important to improve the understanding of differences in

desired proximity characteristics in collaborative innovation projects.



References

Aguiléra, A.; Lethiais, V.; and Rallet, A. 2012. Spatial and Non-spatial Proximities in Inter-firm
Relations: An Empirical Analysis. Industry and Innovation 19:187-202.

Ahuja, G. 2000. The duality of collaboration: inducements and opportunities in the formation
of interfirm linkages. Strategic Management Journal 21:317-43.

Amin, A. and Cohendet, P. 2004. Architectures of Knowledge: Firms, Capabilities and
Communities. Oxford: Oxford University Press.

Arranz, N. and de Arroyabe, J.C.F. 2008. The choice of partners in R&D cooperation: An
empirical analysis of Spanish firms. Technovation 28:88-100.

Balland, P.-A. 2012. Proximity and the Evolution of Collaboration Networks: Evidence from
Research and Development Projects within the Global Navigation Satellite System
(GNSS) Industry. Regional Studies 46:741-56.

Balland, P.-A.; de Vaan, M.; and Boschma, R.A. 2013. The dynamics of interfirm networks along
the industry life cycle: The case of the global video game industry, 1987—-2007. Journal
of Economic Geography 13:741-65.

Bathelt, H.; Malmberg, A.; and Maskell, P. 2004. Clusters and knowledge: local buzz, global
pipelines and the process of knowledge creation. Progress in Human Geography 28:31-
56.

Boschma, R.A. 2005. Proximity and innovation: A critical assessment. Regional Studies 39:61-
74.

Boschma, R.A.; Eriksson, R.H.; and Lindgren, U. 2009. How does labour mobility affect the
performance of plants? The importance of relatedness and geographical proximity.
Journal of Economic Geography 9:169-90.

Boschma, R.A. and Frenken, K. 2010. The spatial evolution of innovation networks. A proximity
perspective. In The Handbook of Evolutionary Economic Geography, ed. R.A. Boschma
and R. Martin, 120-35. Cheltenham: Edward Elgar.

Brady, T. and Hobday, M. 2012. Projects and Innovation: Innovation and Projects. In The
Oxford Handbook of Project Management, ed. P.W.G. Morris; J.K. Pinto; and J.
Soéderlund, 273-94. Oxford: Oxford University Press.

Broekel, T. and Boschma, R.A. 2012. Knowledge networks in the Dutch aviation industry: the
proximity paradox. Journal of Economic Geography 12:409-33.

Bliylikdzkan, G. and Arsenyan, J. 2012. Collaborative product development: a literature
overview. Production Planning & Control 23:47-66.

Corredoira, R.A. and Rosenkopf, L. 2010. Should auld acquaintance be forgot? the reverse
transfer of knowledge through mobility ties. Strategic Management Journal 31:159-81.

Cramton, C.D. 2001. The Mutual Knowledge Problem and Its Consequences for Dispersed
Collaboration. Organization Science 12:346-71.

Crang, M. 2002. Qualitative methods: the new orthodoxy? Progress in Human Geography
26:647-55.

Dong, L. and Glaister, K.W. 2006. Motives and partner selection criteria in international
strategic alliances: Perspectives of Chinese firms. International Business Review
15:577-600.

Drejer, I. and Vinding, A.L. 2007. Searching Near and Far: Determinants of Innovative Firms'
Propensity to Collaborate Across Geographical Distance. Industry & Innovation 14:259-
75.

Eisenhardt, K.M. and Schoonhoven, C.B. 1996. Resource-Based View of Strategic Alliance
Formation: Strategic and Social Effects in Entrepreneurial Firms. Organization Science
7:136-50.



Ekstedt, E.; Lundin, R.A.; S6derholm, A.; and Wirdenius, H. 1999. Neo-Industrial Organising:
Renewal by Action and Knowledge Formation in a Project-intensive Economy. London:
Routledge.

Emden, Z.; Calantone, R.J.; and Droge, C. 2006. Collaborating for New Product Development:
Selecting the Partner with Maximum Potential to Create Value. Journal of Product
Innovation Management 23:330-41.

Eriksson, R.H. 2011. Localized Spillovers and Knowledge Flows: How Does Proximity Influence
the Performance of Plants? Economic Geography 87:127-52.

FORA. 2009. Kortlaegning af miljgteknologiske virksomheder i Danmark. Copenhagen: FORA.

Geringer, J.M. 1991. Strategic Determinants of Partner Selection Criteria in International Joint
Ventures. Journal of International Business Studies 22:41-62.

Glaister, K.W. and Buckley, P.J. 1996. Strategic Motives For International Alliance Formation.
Journal of Management Studies 33:301-32.

———.1997. Task-related and Partner-related Selection Criteria in UK International Joint
Ventures. British Journal of Management 8:199-222.

Glickler, J. 2007. Economic geography and the evolution of networks. Journal of Economic
Geography 7:619-34.

Grabher, G. 2002a. Cool Projects, Boring Institutions: Temporary Collaboration in Social
Context. Regional Studies 36:205-14.

———.2002b. The Project Ecology of Advertising: Tasks, Talents and Teams. Regional Studies
36:245-62.

———. 2004. Temporary Architectures of Learning: Knowledge Governance in Project
Ecologies. Organization Studies 25:1491-514.

Gulati, R. 1995. Social Structure and Alliance Formation Patterns: A Longitudinal Analysis.
Administrative Science Quarterly 40:619-52.

Hagedoorn, J. 1993. Understanding the Rationale of Strategic Technology Partnering:
Interorganizational Modes of Cooperation and Sectoral Differences. Strategic
Management Journal 14:371-85.

———.2002. Inter-firm R&D partnerships: an overview of major trends and patterns since
1960. Research Policy 31:477-92.

Hagedoorn, J.; Link, A.N.; and Vonortas, N.S. 2000. Research partnerships. Research Policy
29:567-86.

Hansen, M.T. and Lgvas, B. 2004. How do multinational companies leverage technological
competencies? Moving from single to interdependent explanations. Strategic
Management Journal 25:801-22.

Hansen, T. 2014. Substitution or overlap? The relations between geographical and non-spatial
proximity dimensions in collaborative innovation projects. Regional Studies
Forthcoming.

Hansen, T. and Winther, L. 2011. Innovation, regional development and relations between
high- and low-tech industries. European Urban and Regional Studies 18:321-39.

Hemphill, T. and Vonortas, N. 2003. Strategic Research Partnerships: A Managerial Perspective.
Technology Analysis & Strategic Management 15:255-71.

Hitt, M.A.; Dacin, M.T.; Levitas, E.; Arregle, J.-L.; and Borza, A. 2000. Partner Selection in
Emerging and Developed Market Contexts: Resource-Based and Organizational
Learning Perspectives. The Academy of Management Journal 43:449-67.

Hoetker, G. 2005. How much you know versus how well | know you: selecting a supplier for a
technically innovative component. Strategic Management Journal 26:75-96.

Howells, J.R.L. 2002. Tacit Knowledge, Innovation and Economic Geography. Urban Studies
39:871-84.



Huber, F. 2012. On the Role and Interrelationship of Spatial, Social and Cognitive Proximity:
Personal Knowledge Relationships of R&D Workers in the Cambridge Information
Technology Cluster. Regional Studies 46:1169-82.

Jones, C. and Lichtenstein, B.B. 2008. Temporary Inter-organizational Projects: How Temporal
and Social Embeddedness Enhance Coordination and Manage Uncertainty. In The
Oxford Handbook of Inter-Organizational Relations, ed. S. Cropper; M. Ebers; C.
Huxham; and P.S. Ring, 231-55. Oxford: Oxford University Press.

Kirat, T. and Lung, Y. 1999. Innovation and Proximity: Territories as Loci of Collective Learning
Processes. European Urban and Regional Studies 6:27-38.

Klijn, E.; Reuer, J.J.; Buckley, P.J.; and Glaister, K.W. 2010. Combinations of partners' joint
venture formation motives. European Business Review 22:576-90.

Knoben, J. 2009. Localized inter-organizational linkages, agglomeration effects, and the
innovative performance of firms. Annals of Regional Science 43:757-79.

Knoben, J. and Oerlemans, L.A.G. 2006. Proximity and inter-organizational collaboration: A
literature review. International Journal of Management Reviews 8:71-89.

Knorr Cetina, K. 1999. Epistemic Cultures: How the Sciences Make Knowledge. Chicago: Chicago
University Press.

Lazonick, W. 2005. The Innovative Firm. In The Oxford Handbook of Innovation, ed. J.
Fagerberg; D.C. Mowery; and R.R. Nelson, 29-55. Oxford: Oxford University Press.

Li, D.; Eden, L.; Hitt, M.A.; and Ireland, R.D. 2008. Friends, Acquaintances, or Strangers? Partner
Selection in R&D Alliances. The Academy of Management Journal 51:315-34.

March, J.G. 1991. Exploration and Exploitation in Organizational Learning. Organization Science
2:71-87.

Martin, R. and Moodysson, J. 2013. Comparing knowledge bases: on the geography and
organisation of knowledge sourcing in the regional innovation system of Scania,
Sweden. European Urban and Regional Studies 20:170-87.

Mattes, J. 2012. Dimensions of Proximity and Knowledge Bases: Innovation between Spatial
and Non-spatial Factors. Regional Studies 46:1085-99.

Miotti, L. and Sachwald, F. 2003. Co-operative R&D: why and with whom? An integrated
framework of analysis. Research Policy 32:1481-99.

Moodysson, J. 2008. Principles and Practices of Knowledge Creation: On the Organization of
"Buzz" and "Pipelines" in Life Science Communities. Economic Geography 84:449-69.

Moodysson, J.; Coenen, L.; and Asheim, B.T. 2008. Explaining spatial patterns of innovation:
analytical and synthetic modes of knowledge creation in the Medicon Valley life-
science cluster. Environment and Planning A 40:1040-56.

Mota, |. and Brandao, A. 2013. The determinants of location choice: Single plants versus multi-
plants. Papers in Regional Science 92:31-49.

Mowery, D.C.; Oxley, J.E.; and Silverman, B.S. 1998. Technological overlap and interfirm
cooperation: implications for the resource-based view of the firm. Research Policy
27:507-23.

Nielsen, B.B. 2003. An Empirical Investigation of the Drivers of International Strategic Alliance
Formation. European Management Journal 21:301-22.

Nooteboom, B. 1999. Inter-Firm Alliances: Analysis and Design. London: Routledge.

Nooteboom, B.; Van Haverbeke, W.; Duysters, G.; Gilsing, V.; and van den Oord, A. 2007.
Optimal cognitive distance and absorptive capacity. Research Policy 36:1016-34.

Oerlemans, L.A.G. and Knoben, J. 2010. Configurations of knowledge transfer relations: An
empirically based taxonomy and its determinants. Journal of Engineering and
Technology Management 27:33-51.

Oliver, C. 1990. Determinants of Interorganizational Relationships: Integration and Future
Directions. The Academy of Management Review 15:241-65.



Osborn, R.N. and Hagedoorn, J. 1997. The Institutionalization and Evolutionary Dynamics of
Interorganizational Alliances and Networks. The Academy of Management Journal
40:261-78.

Ozman, M. 2009. Inter-firm networks and innovation: a survey of literature. Economics of
Innovation and New Technology 18:39-67.

Piore, M.J. and Sabel, C.F. 1984. The Second Industrial Divide: Possibilities For Prosperity. New
York: Basic Books.

Ponds, R.; Van Oort, F.; and Frenken, K. 2007. The geographical and institutional proximity of
research collaboration. Papers in Regional Science 86:423-43.

Rosenkopf, L.; Metiu, A.; and George, V.P. 2001. From the Bottom Up? Technical Committee
Activity and Alliance Formation. Administrative Science Quarterly 46:748-72.

Saxenian, A. and Hsu, J.-Y. 2001. The Silicon Valley-Hsinchu Connection: Technical
Communities and Industrial Upgrading. Industrial and Corporate Change 10:893-920.

Schoenberger, E. 1991. The corporate interview as a research method in economic geography.
The Professional Geographer 43:180-89.

Sole, D. and Edmondson, A. 2002. Situated Knowledge and Learning in Dispersed Teams.
British Journal of Management 13:517-S34.

Stuart, T.E. 1998. Network Positions and Propensities to Collaborate: An Investigation of
Strategic Alliance Formation in a High-Technology Industry. Administrative Science
Quarterly 43:668-98.

Tatoglu, E. and Glaister, K.W. 2000. Strategic Motives and Partner Selection Criteria in
International Joint Ventures in Turkey. Journal of Global Marketing 13:53-92.
Teixeira, A.A.C.; Santos, P.; and Brochado, A.O. 2008. International R&D cooperation between
low-tech SMEs: The role of cultural and geographical proximity. European Planning

Studies 16:785-810.

Torre, A. and Gilly, J.P. 2000. On the analytical dimension of proximity dynamics. Regional
Studies 34:169-80.

Tyler, B.B. and Steensma, H.K. 1995. Evaluating technological collaborative opportunities: A
cognitive modeling perspective. Strategic Management Journal 16:43-70.

van der Slot, A.; van den Berg, W.; and Berkhout, G. 2011. Clean Economy, Living Planet - The
race to the top of the global cleantech market. Amsterdam: Roland Berger Strategy
Consultants.

Zeller, C. 2004. North Atlantic innovative relations of Swiss pharmaceuticals and the
proximities with regional biotech arenas. Economic Geography 80:83-111.



