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Introduction

In a dynamic economy with strong competition at local, regional and global scales, firms continuously
need to renew and upgrade their products, services and processes to keep a competitive position. There is
an extensive literature on firm innovation and the role it plays for firm survival and growth. Over the last
25 years there has also evolved a path of literature on innovation and regional innovation networks. Most
firms are small actors on large markets and most firms find that their internal capacities are insufficient in
an innovation process. There are actually increasing evidence that firms combine local and global sources
in their product renewal and innovation processes (Asheim & Isaksen, 2002; Moodysson, Coenen, &
Asheim, 2008; Simmie, 2003; Trippl, 2011).

Knowledge networks can take many forms, ranging from informal industry or trade networks, to more
rigid organizational structures in the shape of corporate groups. A large body of literature focuses on the
role of proximity for knowledge exchange and find that knowledge networks tend to be geographically
bounded (Anselin, et al., 1997; Asheim and Isaksen, 2002; among others). More recently, the perspectives
of proximity are broadened to other dimensions, such as cognitive, organizational, institutional and social
adjacency between collaborating agents (Boschma, 2005; Ponds, et al. 2007; Boschma and Frenken, 2010).
As discussed by Boschma and Frenken (2010), several studies indicate that proximity in one of these non-
geographical dimensions can reduce the importance of proximity in physical space. So, influences of
spatial distances on knowledge exchange and formation of knowledge networks appear to be more
complex than what have been indicated in most preceding literature on knowledge transfers and
innovation.

This paper investigates these issues further. We explore the patterns of firm collaborations, with regard
to the type collaborating firm and its spatial location. The purpose of the study is to analyse the effects of
firm collaborations on firm probability to be innovative. The analysis is based on unique survey data
including a sample of 636 firms with at least one employee, in the county of Jénképing, Sweden. The
paper contributes to the research on firm collaboration and innovation processes in two ways. First, this
survey data includes, in contrast to e.g. the Commmunity Innovation Survey, also the smallest firms. Innovation
activities in small firms are largely overlooked in current innovation research, partly because of lack of data
but also because of a widespread view that small firms do not innovate. It might be that small firms carry
out fewer innovations in absolute numbers but they are nevertheless important contributors to
technological progress and economic renewal (Acs & Audretsch, 1988). In fact, small firms contribute
significantly to the dynamics in local and regional economic structures, because new goods, services and
other activities are most often brought to new places in small scales. Some innovative activities are also
organized in small firms in the form of spin-offs from larger firms, for the purposes of handling risks,
joint ventures etc. Small and medium sized firms are also particularly interesting in the context of
knowledge networks. Their smallness limits the knowledge capacities within the firm but it also allows for
far-reaching specialization and extensive flexibility. As a consequence, firm collaboration and participation

in different types of knowledge networks may be crucial for innovation activities in SMEs and those firms



may play an important role in these types of networks (Ebersberger & Herstad, 2012; Gagliardi et al.,
2013). This paper contributes to previous research by shedding some light on the role of small firms in
regional innovation output and the collaboration patterns for such firms in local and inter-regional
settings.

A second contribution of this paper is found in the analysis of collaborations. To our knowledge there
are limited firm-level evidences on the implications of different proximity dimensions on innovative
performance. The survey data used in this study includes information about firm’s collaborating partners
that allow us to distinguish between intra-and inter-firm collaborations, intra- and inter-industry
collaborations and vertical and horizontal linkages between firms in the value added chain. Moreover,
information about the location of collaborating firms allows us to identify intra- and inter-regional co-
operations as well as international links. This information is used to analyse the influences of cognitive,
organizational and spatial proximity on the probability that firms are innovative. The empirical results
show that collaboration overall matters for innovation. However, when the forms of collaboration are
disentangled we find that extra-regional collaboration matters and firm tend to do collaborations
characterized by organisational and cognitive proximity.

The paper is organized as follows: Section 2 presents the theoretical background to our study, which is
followed by a presentation of the survey on innovation and collaborations among firms in the county of
Jonképing in section 3. Section 4 presents some descriptive statistics from the survey data and explores
the patterns of firm collaborations. The importance of these collaborations for firms’ innovation
performance is further analysed in the following sections, which present the empirical methods (Section 5)
and results (Section 6). Conclusions that can be drawn from this study and directions for further research

are finally discussed in Section 7.

Internal and external knowledge

One of the primary reasons for firms to engage in innovation activities is to enhance firm performance
(increase revenues or reducing costs). The main motivation for firms to invest in innovation activities is
the possibility to gain monopoly profits. The uniqueness of an innovation tends to fade over time, and
becomes obsolete when new versions pop up in the market. Such cyclical behaviour of life and death of
products can be described through product life cycle theories. These offer an illustrative picture of how a
market-leading position constantly needs to be fed with new knowledge and new innovations and one way
to do this is to invest in new knowledge and more research and development. > These activities can be
performed within the firm, in collaboration with other actors, or be fully outsourced to external parties.
Recent research suggests that firm innovation and renewal result from processes that exploit knowledge
from a mix of internal and external knowledge sources (Andersson & Johansson, 2010; Cantwell &

Zhang, 2012).

3 Product life cycle theory was introduced by Notton and Rees (1979).
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Access to external knowledge

External knowledge can be accessed from various sources. Knowledge is an input factor that is
primarily embedded in the mind of people. Still, this input factor is not only found in labour markets but
also transacted on markets for goods and services. The exchange of goods and intermediates implicitly
contains an exchange of knowledge and technologies. These findings are most prevalent in studies on
international trade flows but more local markets for business services have also been shown of significant
importance for mediating knowledge input for innovation and renewal (Johansson et al. 2014). In related
research, there are ample evidences of the importance of multinational firms as disseminators of
technologies across borders (Blomstrom and Kokko, 1998; Keller and Yeaple, 2009, among others). Firms
that are part of a larger organizational structure, i.e. a corporate group, often find useful knowledge
sources within the corporate group. Linkages between firms in the same corporate group are therefore
important channels for knowledge transfers and one can say that they are specific types of knowledge
networks. Empirical studies have shown that firms within these networks are, in fact, more innovative

than independent corporations (Ebersberger and L66f 2005; Johansson and L66f, 2006; among others).

Networks of innovation and knowledge spillovers

Firms can also get access to external knowledge by finding collaborating partners outside the corporate
group and a widespread explanation for firm collaboration is pooling of research resources where firms
can act as complements to each other (Wernerfelt, 1984). Innovation is an activity with both high costs
and high risks and these two variables can be reduced through collaboration with others (Hagedoorn,
1993; Pfeffer & Salancik, 1978).

One type of knowledge networks that frequently appears in the innovation literature is systems for
collaborations between industry and knowledge producing organizations. From there, the step to talk
about the regional (or national) ability to innovate is not very far. This ability does not only depend on the
performance of firms, organizations and institutes in a country or region but rather on how they interact
as parts of a system (Freeman 1995, Gregersen et. al., 1996). This type of systems of production and
diffusion of knowledge and ideas is what is often referred to as imnovation systems (Acs, Audretsch, &
Feldman, 1992, 1994; Feldman, 1994; Jaffe, 1986; Lundvall, 1988). These networks facilitate generation,
transmission and assimilation of knowledge, and are presumed to stimulate pooling of resources for
innovation (Fischer & Frohlich, 2001).

In fact, knowledge- and R&D activities tend to agglomerate in space for a number of reasons. One of
them is knowledge transfers, which is central in economics of agglomeration, suggesting that knowledge
diffuses, intentionally or unintentionally. Most empirical studies indicate that knowledge transfers are
hindered by geographical distances as the exchange of complex knowledge requires face-to-face
interaction. Interpersonal meetings are sensitive to geographical distance as the transaction cost and

alternative cost of meetings increases with physical distance as well as time distances. Hence, the cost of



acquiring external knowledge through market-based transactions, inter-organizational collaborations or in
the form of pure spillover is often larger if the agents involved ate located far from each other.

Knowledge can also spill over between economic agents and these contribute significantly to
knowledge creation, firm performance and economic development. There are ample evidences of
knowledge spillovers being spatially localized (Feldman et. al., 1998). In view of spatial clustering of
knowledge intensive activities and the localized nature of knowledge spillovers, regional innovation
systems (RIS) have attracted a lot of interest in the literature as well as in innovation policy making. A RIS
is generally characterized by two key features; a core regional cluster of firms and a supportive institutional
infrastructure (Asheim & Isaksen, 2002).

Whereas the implications of spatial proximity for knowledge transfers are well established in the
literature, the importance of other dimensions of proximity is not. Boschma (2005) argue that several
other dimensions of proximity can explain the magnitude and strength of firm networks. In brief, these
dimensions relates to technology and knowledge bases (cognitive proximity), hierarchical structures
(organizational proximity), legal frameworks (institutional proximity) and personal relations (social
proximity). Boschma (2005) claims that proximity in space is neither a necessary nor a sufficient condition
for knowledge transfers and innovation. Instead, proximity dimensions in innovation networks can be
expected to be substitutes rather than complements. Empirical studies in this area suggest that proximity
in one of these non-geographical dimensions is sufficient for reducing the importance of proximity in

physical space*.

Knowledge proximity

In view of firm collaborations, it should be noted that external knowledge can be completely new to
the firm or of complementary character to what already exists in the firm (Mowery & Rosenberg, 1989). A
key factor for successful implementation of external knowledge is the absorptive capacity of the recipient
firm (Cohen & Levinthal, 1990). Hence, the role of cognitive proximity between agents may be of specific
interest in the context of innovation collaboration. That is, their cognitive base must be close enough to
the new knowledge in order to communicate, understand and process it successfully. Nooteboom et al.
(2007), among others, have demonstrated that cognitive adjacency is an important determinant in R&D
alliances. With regard to innovative output, most previous research considering cognitive proximity has
analyzed its’ implications for patent production and patent citations. For example, Breschi and Lissoni
(2006) found that most patent citations occur within the same 12 digit patent class, which supposedly
reveal that cognitive proximity matters for knowledge spillovers.

The importance of external knowledge sources may vary across firms due to variations in knowledge
and technology bases and organizational settings. Related to this is also firm size which since Schumpeter
has played an important role in research on technological progress and innovation. Schumpeter argued

that the small firms show the vitality in terms of innovativeness and are the engine of entrepreneurship.

4 See Boschma and Frenken (2010) for an overview of this literature.
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In the late 1980s and the early 1990s, a line of research was presented arguing that the small firm is the
engine of sharing ideas in terms of both magnitude and diversity (Gilder, 1988; Rogers, 1990). Those who
traditionally proclaim small firm advantages argue that it is the lack of bureaucracy that provides them
with the freedom in mind and action in terms of innovation incentives. Larger firms have on the other
hand the physical and human capital to carry out large innovation activities. For the purposes of handling
risks, joint ventures etc., some innovative activities are organized in the form of small firm spin-offs from
larger firms.

A recent line of research focuses on diversification strategies and its relation to firm size. In terms of
technological advances and innovation, there are arguments supporting a real trade-off between industry
diversity and firm size. Industries composed by smaller firms tend to have a more rapid technological
change since more ideas come out in daylight to be tested. An industry with fewer, but larges firms tend to
have a more rapid rate of technological advances on those innovation approaches that are actually pursued
(Cohen & Klepper, 1992). Studies indicate that there is a firm size threshold that matters the most for
innovation performance. As long as the firms under study are of a modest size one does not observe that
larger firms are more research intensive nor more innovative than smaller firms (Baldwin & Scott, 1987,
Kamien & Schwartz, 1982). The relative innovation advantage between small and large firms is rather
determined by the degree of competitiveness in the industry. Smaller firms are, however, generally more
limited with regard to internal resources that are useful in innovation processes. As a consequence,
external knowledge may be of specific importance for these firms (Asheim and Isaksen, 2002). The
patterns of collaboration for small and large firms and the importance of such network activities for

innovation performance is further analysed in the sequel of this paper.

A survey on firm innovation and collaboration

The first challenge posed to everyone that does empirical studies on innovation is how to define an
innovation. Innovations can be identified and studied with respect to knowledge input but also as
innovation output (Abernathy & Utterback, 1978; Porter, 1986). A common perspective in the literature is
that a product invention is not an innovation until it has reached a market. Similarly, a new technology is
not a process innovation until it has been applied in the production system. A common distinction is
between innovations that build on knowledge that already exist (incremental), and innovations that build
on completely new knowledge (radical) (Schumpeter, 1934). In the Schumpeterian tradition, innovation
activities are viewed as experiments which eventually are successful and create ground breaking
technological changes at the market.

Moving from theory to practice, it is still not an easy task to determine what output from creative
processes that actually can be regarded as an innovation. What is a #ew product and what can be
considered as a zew production process? The Oslo manual is a collaboration between 30 countries on
guidelines for collecting and interpreting innovation data and from this, the community innovation survey

(CIS) has been devised. The results from the CIS have, over the years refined the Oslo manual and what



can be considered as an innovation. Four types of innovations are now distinguished in the manual: product

innovations, process innovations, marketing innovations, and organisational innovations. An innovation is thereby

defined as:

...... the implementation of a new or significantly improved (good or service), or
process, a new marketing method, or a new organisational method in business
practice, workplace organisation or external relations.......... , where the minimum
requitement for an innovation is that the product, process, marketing method or
organisational method must be new (or significantly improved) to the firm” Oslo

Manual, (2005, p. 46)

CIS is based on the Oslo Manual and constructed in such way that firms easily can be categorized into
innovating and non-innovating firms even though the definition behind it is complex. This has opened up
for critique on the CIS but foremost on the usage of the results. When surveys are sent out, the problem is
that the respondent is alone responsible of interpreting the definition of what is an innovation. This
becomes problematic in the sense that the threshold of what is an innovation can differ between nations
but also between sectors and individual firms. A small change may qualify as an innovation from one
person’s point of view, while such change is mere routine in the view of someone else (Tether, 2001). One
can therefore say that it is easy to distinguish between innovators and non-innovators in theory but from a
firm perspective it can be difficult to put themselves into either of the categories. Firms can have an
interest in change and engage in creative processes but still not regard themselves as innovators.

The present paper is based on a survey on firms’ innovation and collaborations in the county of
Jonképing, Sweden and has a number of similarities with the CIS, particularly in the way questions are
formulated. CIS is a survey of innovation activities in enterprises and is designed with the ambition to
provide information on innovativeness of sectors, different types of innovations, and various aspects of
innovation development. The CIS questionnaire is unfortunately only sent out to firms with at least 10
employees. Since the county of J6nképing host many small firms the CIS data miss important parts of the
business activities going on in this region. Hence, our survey of innovations and firm collaborations was
sent out to firms in all size classes with the minimum restriction of 1 employee.

The fact that also the smallest firms were included called for some modification of the survey method
in terms of formulation of survey questions and method of collecting responses. Instead of written postal
questionnaires, we used telephone interviews as this method allows for some guidance from the part of
the interviewer and requires less reading from the respondent. Moreover, in telephone interviews,
questions must be formulated and posed in a more direct manner than what is necessarily the case in
written questionnaires. Accordingly, our respondents have been asked three central questions on

innovations such as:

During the years 2008 to 2011, did your enterprise introduce. . ... ...
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1. . any new or significantly improved goods?
20 any new or significantly improved services?

3 any new or significantly improved production processes?

These questions are structured in the same way as in CIS with the difference that the quite wordy
definitions of product- and process innovations provided to the respondents of the CIS were completely
left aside in our interviews, simply because this information is of no relevance for the respondents of the
above questions. Rather, the issue of definitions is a problem for the researchers analysing the responses.
The interview period was split into two with one test round (November-December 2012) and one final
round after some minor adjustments in the questionnaire (January-February 2013).

The sample of firms that were interviewed were randomly selected form a large sample of 3 313 out of
a total population of 8151 firms with at least one employee in the county of Jénkdping. This sample of
firms was delivered by Statistics Sweden and was stratified with respect to firm size. This data also
provided us with information about basic firm characteristics such as revenue, number of employees, legal
type, industry and age. From this sample we draw a random subsample of 985 firms, which were
contacted for an interview. 636 of the firms that were contacted were actually interviewed. Respondents
and non-respondents in the sampling process are presented in Table 1. Appendix Table Al shows the

complete sampling process from the set of 3 300 firms.

Table 1 Respondents and non-respondents

N %
Responded to survey 636 065
Refuse to participate 237 24
Lack of time 98 10
Switchboard not allowed to give out 14 1
name and number
Sum 985 100

Innovation and firm collaboration in the County of Jonkoping

Before analysing the survey with econometric tools, this section presents some interesting outcomes of
the survey, with regard to innovation and firms’ collaboration patterns. Table 2 shows that a little more
than one third of the respondents consider themselves as having introduced a product innovation and
around 40 percent a new (or significantly improved) service. Nearly 20 percent of the firms have
introduced a new product as wel/ as a new service. The final row shows that 69 percent of the respondents
are categorized as innovators, adding product- and/or service- and/or process innovations together. As
shown in the last row in Table 2, 77 percent of the large firms are innovative in at least one respect,

whereas the corresponding share for small firms are 59 percent.
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Table 2 Type of innovation in all firms, small firms and large firms respectively

ALL FIRMS LARGE FIRMS SMALL FIRMS
Type of N Share of 636 N Share of 326 N Share of 310
innovation respondents respondents respondents
%) %) %)
Product 229 36 143 44 86 28
Service 274 43 161 49 113 36
Process 224 35 143 44 81 26
Product and service 119 19 78 24 41 13
Product or service 384 61 226 69 158 51
Product and/ or service 436 69 252 77 184 59

and/ or process

If any of the questions stated above where answered affirmative, the firms were asked to answer some
follow up questions. These questions consider the objectives and impacts of innovation but also on

cooperation related to the development of this particular innovation (Table 3).

Table 3 Innovative firms, novelty of innovation and general questions on innovation collaboration

N Share of 436
innovators (%)

Highest objectives for innovation™

Increase scope of products 209 48
Replacing obsolete products 173 40
Enter new markets/increase market shares 214 49
Improve quality 202 46
Improve flexibility 194 44
Reduce labour costs 124 28
Reduce material and energy costs 91 21
Reduce environmental impact 102 23
Improve health or safety for employees 130 30

Innovation novelty"
Was any of the innovations 2008-2011 new to the market? 117 27
Where all innovations 2008-2011 only new to the firm? 225 51

Innovation collaboration*

Innovation/-s was only developed within the firm 219 50
Innovation/-s was not only developed within the firm 130 30

* Not all innovative firms choose to answer all questions why the sums not always add up to 436

**#This was a question with multiple response opportunities with six alternatives on each objective (1) high,
(2) medium, (3) low, (4) not relevant, (5) Do not know, (6) Refuse to answer. Thus, in the present table does
N show the number of firms that answered Aigh importance on each objective.

As additional information, the survey responses also reveal that out of those firms who are no?
innovative about half of them (53 %) have not been doing any efforts to develop any new products,
services or production processes. Slightly more than one fifth (21 %) of them have done small efforts.

Only 9,5 % have done large efforts to be innovative but failed.
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All firms, innovative and non-innovative were asked with whom they collaborates with for developing
their businesses, without any strict relations to innovation activities. 472 out of the 636 respondents said
that they have collaborated with someone else during the time period in question. Figure 1 presents the
distribution of the answers to the question: “which of the following actors has your company collaborated with for the
purpose of developing your firm during 2008 to 2011, and where are these collaborators located?” (Observe that

respondents may provide multiple answers)

Figure 1 Distribution of firms’ collaborations not exclusively related to innovation activities (Respondents are allowed to give
multiple responses). 472 of the respondents say that they collaborate.
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Figure 1 reveals that the majority of firm collaborations take place between firms in the same industry, and
often involve partners at other stages in the value added chain. Hence, collaborations seem to create
vertical linkages both backward and forward in the value chain. Horizontal linkages i.e. collaboration
between competing firms seem to be less pronounced. Turning the interest to the location of
collaborating partners, the group of bars to the right in the chart shows that local, intra-regional and extra-
regional collaborations are equally frequent. As many as 162 out of 472 respondents say that they

collaborate with partners in other countries.

Econometric Methods

The purpose of this study is to analyse how internal and external knowledge sources affect firms’
innovation performance, with specific focus on the influences of firm collaboration. With regard to
innovation performance, our prime interest is whether firms are innovative or not, independent of type of
innovation or level of novelty etc. Accordingly, the dependent variable is binary: innovative or not
innovative. The most common empirical strategy in this situation is to use a logistic regression, assuming

linear relationship between the outcome variable and the explanatory variables. The logistic model
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estimates the logit-transformed probability of the relationships through a maximum likelihood method,
and is in our case specified as:

Equation 1

Pinnov )
(1 - Pinnov)

= q; + [Firm character]'B; + [Regional character]'y; + [Collaboration]'s;

logit(PL’nnov) = log (

where the dependent variable zunovative (1 or 0) is incorporated as the probability of it to be 1:
Pinnov - The explanatory variables are grouped into three types: firm characteristics, regional characteristic
and collaborations. In Equation 1 they are expressed as 3 vectors of predictor groups. However, prior to a
detailed description of the content of these, one has to fully understand the sampling method, survey
method as well as the need of post stratification.

The full sampling procedure is illustrated in table Al. Following this, we also know that going from
the 8 151 firms with at least 1 employee to 638 respondents, we have to consider the distribution of
respondents across different firm size groups and its correlation with firm distribution across different size
groups in the whole population. As many as 5226 of the 8 151 firms are small firms (less than 5
employees). Only 314 of them are large firms (more than 50 employees). In the set of respondent firms we
have 126 small firm and 108 large firms. By going from our population (8 151) to our set of respondents
(638) we lose a bit more than 40 % of the smallest firms and close to 30 % of the largest firms. Such
unbalance needs to be treated by adding sampling weights to reduce biases in the regression estimates. For
this purpose, we do a post-stratification with 4 strata based on firm size groups. The data set needs not to
be stratified with respect to firms’ geographical location as the sample of respondents reflects the
geographical distribution of the whole firm population.

Table 4 presents the variables in the analysis. They are divided into three types of variables: firm
characteristics, regional characteristics, and collaboration. Previous research has shown that large firms
stand for the predominant part of R&D investments in the private sector and, consequently, large firms
contribute with the majority of innovations. Hence, one would expect that small firms have limited
resources to spend on R&D activities and we therefore include a dummy variable for firms with less than
10 employees. This variable is expected to have a negative impact on the probability that a firm is
innovative. The knowledge and experience within the firm is another key variable, which is here
approximated by the share of the labour force with at least three years of university education. As argued
in the theoretical background, internal knowledge often needs to be accompanied with external
competences. At the firm level, external interactions can take many forms. Our data reveal two types of
external linkages at the level of the firm that are not a result of collaboration, namely export activities and
ownership structures. As discussed in Section 2, knowledge and technology transfers are embedded in
trade in goods and services. Moreover, previous research has found that exporters are more likely to invest
in R&D because these firms already have a larger market to reap monopoly profits from. Being part of a

multinational enterprise gives a similar type of knowledge and market advantages.
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Substantial parts of the literature on location and economic agglomeration explain the effects of the
local and regional milieu for firm innovativeness. This literature generally emphasizes the role of different
knowledge sources and the accessibility of local firms to these sources. Possible knowledge effects can be
captured in various ways and a variation of variables has been controlled for in the present analysis.
Accessibility to knowledge, share of business services and accessibility to knowledge intensive business
services in the surrounding economy are variables that are correlated with it each other. Hence, inclusion
of one of them in the regression model is enough to capture the effect of the regional milieu, and
following results from previous research (e.g. Johansson et al. 2014) we include accessibility to knowledge
intensive business services since this variable reflects the local supply of knowledge mediated in markets
for services.

The third set of variables is those describing collaboration. They are derived from two main
questions in the survey: with whom does the firm cooperate and where does the firm find collaborating
partners? So to the extent that collaboration is of any significance: who is the principal collaborator in
order to offshoot innovation? This question is very much associated with cognitive proximity in terms of
knowledge within the firm and knowledge in hands of the collaborator. For some types of innovations,
collaboration needs to add knowledge in relation to what is already at place in-house. For other types of
innovations, collaborator’s knowledge needs to be completely different.

Collaborating with suppliers and clients represents what sometimes is referred to as backward and
forward integration. This is often a result of strategic alliances by firms with an ambition to improve
efficiency and cut costs. Backward integration can for instance be a collaboration to cut transportation
costs, improve profit margins and therefore be more competitive. Such integration may result in new
products but, more likely, also in new processes. In contrast to this, forward integration is a type of
vertical collaboration involving distributors and clients.

Turning to the second question about collaboration: where is the collaborator located? This is split
into three geographical levels: within the region where the firm is located, outside this particular region but
still within the country, and outside the country. The majority of municipalities in the J6nkoping County
are rural and one can therefore expect that firms in this region need to compensate the low density

regional milieu with extra-regional collaborations.
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Table 4 Explanatory variables reflecting firm characteristics, regional characteristics and forms of collaboration

Variable Description Motivation
Dependent variable
Innovative 1=innovative
O=otherwise
Firm characteristics
Small firm Firms with 1 to 9 employees
High education Share of employees with a university  Innovative

Exporter

Multinational

Industry dummy”
Regional characteristic

KIBS access

COLLABORATION
Collaboration

Collaboration: with whom
Collaboration

Same corporate group

Same industry

Supplier

Client
Competitor
Collaboration: where
Inter regional

Extra regional

International

education
Sell on international markets

Belongs to a multinational corporate
group (with locations in at least two
countries)

Accessibility to people employed
in knowledge intensive
business services

Any type of collaboration with other
organizations not restricted to
innovation activities

Any type of collaboration

Collaboration partner within
the same corporate group

Collaboration partner within
the same industry

Collaboration with a supplier
Collaboration with a client
Collaboration with a competitor

Collaboration partner within

the same region

Collaboration partner outside

the region

International collaboration partner

capability/absotptive capacity
International market access
and knowledge linkages
Structural access to
knowledge, experiences, and
markets

Control for industry effects

Regional knowledge milieu

Positive effect on firm
innovation

Positive effect on firm
innovation

A knowledge source accessible
through organizational
proximity.

Knowledge source accessible
through cognitive proximity.
Backward vertical integration
Forward vertical integration
Horizontal ties

* Industry dummy (manufacturing, service and agriculture, fishery, forestry. Not included: others)

Table A2 presents the pair-wise correlations for all variables.

Empirical results

The empirical analysis is divided into two steps. The first step is to specify a model who best describes the
effect of collaboration when we also consider firm, and regional characteristics. Based on previous studies
we have some prior expectations on how firm size, internal knowledge, exporting- and multinational firms
affect innovativeness. Previous empirical results concerning firm collaboration is, on the other hand,
rather limited. In the second step we develop the model to also include the effects of different types of

collaborations.
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Estimation results are presented as odds ratios instead of the estimated coefficients to emphasize the
focus on probabilities for firms to be innovative. In our multiple logistic regression, the estimated
coefficients for all variables: [, (firm variables), 7, (region variables) or 8, (collaboration variables) are
related to their conditional odds ratio. The odds ratio of being innovative is defined as the ratios of the
probability of zunovate over the probability of not innovate. For a multiple regression this has to be expressed
as the relation between the dependent variable (innovative) and one of the predicting variables, holding
the other variables constant. It is a way to generalize the odds ratios beyond only two binary variables. So,

by looking at the first example in Table 5: “small firm”. This is also a binary variable and the odds ratio is

0.53. This is calculated from the estimated coefficient EL for the vatiable “small firm” such as:

P(innov = 1| Small firm = 1,other variables)/P(innov = 0 | Small firm = 1,other variables)

exp(ﬁx) - P(innov =1 |Small firm = 0, other variables)/P(innov =0 | Small firm = 0, other variables)

Following this, we interpret exp (ﬁx) as an estimate of the odds ratio between the dependent variable and
the predictor when the other predicting variables are held constant. The end result of this manipulation is
that the odds ratio can be computed by raising e to the power of the logistic coetficient. In other words,
the exponential function of the estimated coefficient is the odds ratio associated with a one-unit increase

in the predicting variable.

Firm characteristics, regional characteristics and any type of collaboration

Table 5 presents the estimation results for the first of the two steps in the empirical analysis. Table 5
presents five models (1-5) which are specified through step-wise introduction of the variables. Estimated
results in model specification 1 are all following prior expectations; being a small firm has a negative effect
on the probability of being an innovating firm (an odds ratio below 1) whereas a high share of educated
employees has a positive effect, though close to ambivalent (an odds ratio close to 1). Being an exporter
increases the probability of being innovative, which supposedly reflects that exporting firms have market
access and networks outside the national boundaries, which can be an important source of new
knowledge.

Following theory on firm knowledge and innovation, we also expect that ownership structures that
involves multinational enterprises influences innovation performance. Being a part of a larger corporate
group, with multi locations can be a large advantage, specifically for small firms with limited internal
resources for exploiting new market potentials. The second specification includes the variable reflecting
multinational firm ownership and this variable has the expected positive impact on innovation probability
and is highly robust across all model specifications. Interestingly, the effect of being a small firm becomes
insignificant when multinational firm ownership is included in the model. This strengthens prior
expectations that small firms may very well be innovative but they are dependent on being a part of a
larger structure providing them with a wider knowledge network. For small firms, the costs and risks

associated with innovation activities can be hard to overcome and being part of a larger corporate group
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bring opportunities to share costs, knowledge and risks. Moreover, when controlling for multinational
firm ownership, the dummy variable for exporting firms miss significant importance, which suggest that
the networks provided by multinational corporate groups give rise to similar, yet stronger effects on the

probability of innovation.

Table 5 Effects of firm and regional characteristics on innovation: logistic regtession, odds ratios (z-statistics)

Variables 1 2 3 4 5

Firm characteristics

Small firm 0.53" 0.72 0.53"  0.71 0.79
(-2.83) (-1.49) (-2.86) (-1.52) (-1.03)

High education 1.01* 1.09* 1.01* 1.017 1.017
(1.81) (1.78) (1.83)  (1.80) (1.82)

Exporter 1.63* 1.42 1.61 1.40 1.35

(166)  (1.18)  (1.62) (1.13)  (0.96)
- 13.01 - 1325 12.83™
(5.10) (5.05)  (5.17)

Multinational

Regional characteristic
KIBS access - - 1.00 1.00 -
(-0.65) (-0.75)

Collaboration

Collaboration - - - - 3.277
(3.84)

Industry dummy yes yes yes yes yes

¥ Number of observations=618

Number of poststrata= 4

Population size= 8 151

Significant at the level *¥*0.01, **0,05, and *0.1

A number of regional characteristics have been included among the regressors to capture effects of
regional innovative milieu. Independent of variable used in this respect we find no significant influences.
As shown in Table 5 accessibility to people employed in the knowledge intensive business sector is
insignificant across all model specifications. This outcome is most likely a related to the specific economic
structures in the Jénkoping region. There are only two localities in this region with urban characteristics
and KIBS employees are highly concentrated to these two locations. As a result, most respondents of the
survey have about equally poor access to KIBS and find other sources of external knowledge.
Nevertheless, firms in rural areas in the county of JonkSping are innovative, which may plausibly be an
effect of successful collaborations. This hypothesis is tested in model specification five where accessibility
to KIBS is excluded and collaboration (of any type) is included instead. As general as collaboration is
identified here, it is highly significant with an odds ratio far above 1. Again, the dummy variable for small
firms is insignificant and remains so even if the variables multinational and exporter are excluded (though
not shown in Table 5). These findings indicate that collaboration is important for firm-level innovation as

it brings additional resources into the innovation process.
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Who do they collaborate with and where are they located?

The results in Table 5 tell us that collaboration matters for innovation. However, with respect to firm- and
regional characteristics, only internal knowledge and being a part of a multinational concern affect the
probability of the firm to be innovative. The second step of the analysis is to further explore the effects of
different collaboration designs.

Collaborations have been categorized into two main types: who is the collaborator and where is this
collaborator located? The responses to these two questions enables us to assess whether collaboration
foremost takes place between firms close to each other or further away and whether proximity in an
organizational, cognitive and spatial dimension enhances the likelihood to be innovative. Table 6 presents
the estimated results from the logistic regressions when collaboration is divided with regard to type of
collaborator and the location of collaborating partners.

The first categorization covers the question: who is the collaborator? A collaborator within the same
corporate group can be close in terms of both organisational and cognitive proximity. Presumably, this would
give advantages in terms of knowledge and capital but also in terms of deeper understandings of processes
related to the emergence and development of innovation ideas. However, being in the same corporate
family does not necessarily also imply that all entities are categorised into the same industry.’ Instead, two
tirms within the same industry can be closer in terms of cognitive proximity. Knowledge within two such
collaboration partners can be related but also complementary to each other, enhancing possibilities for
innovation for both of them. Table 6 shows the outcomes of these two variables in specifications 6 and 8.
In specification 6, omitting the variable multinational, the probability of being innovative increases if
collaborating firms belong to the same industry but the effect is substantially larger when they belong to
the same corporate group. Organisational proximity seems to be far more important for boosting
innovation collaborations than cognitive proximity. This is further accentuated when we in specification 7
add multinational. About half of the effect of collaborating within the same corporate family is now
captured in that we actually have a better model specification with respect to firm characteristics.

Collaborations can be further explored by subdividing them into collaboration with client, customer
and/or competitor. From the results of specification 8 in Table 6, we distinguish that firms that
collaborate with suppliers and clients have a higher probability of innovation than firms that do not have
any backward or forward linkages in their networks. The effect of client collaboration (forward
integration) is slightly larger than collaborating with suppliers (backward integration). This is not a
surprising result, given that we know that the region of study largely is composed by sub-contracting
firms. We can also see that collaboration with competitors (horizontal integration) has no significant effect
on the probability to innovate. This can be due to lack of relevant competitors. It may also be a strategic
choice in a cluster of similar firms, minimizing the risk to expose any innovation ideas to the firms

competing in, more or less, the same markets. Whether this is a result of few opportunities or strategy (if

> Same corporate group and same industry are not correlated with each other why they can be controlled for simultaneously.
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not a combination) may be associated with the regional structure; a rural region may hold fewer

opportunities to collaborate.

Table 6 Effects of collaboration (whom and where) on innovation: logistic regression, odds ratios (#statistics)

6 7 8 9
Firm characteristics
Small firm 0.66™" 0.82 0.75 0.78
(-1.81) (-0.85) (-1.20) (-1.01)
High education 1.01™ 1.01 1.01 1.01
(1.87) (1.62) (1.76) (1.60)
Exporter - 1.41 1.15 1.02
(1.17) 0.42) 0.05)
Multinational - 5.96" 12.30" 10.70"
(3.38) (5.12) 4.67)
Industry dummy yes yes yes yes
Regional characteristic
KIBS access - - - -
Collaboration: with whom
Same corporate group 13.16"™ 6.93" - -
(5.13) (3.52)
Same industry 1.90™ 1.92* - -
(2.34) (2.34)
Supplier - - 1.79 -
(1.91)
Client - - 1.88 -
(2.01)
Competitor - - 1.30 -
(0.83)
Collaboration: where
Inter regional - - - 1.55
(1.39)
Extra regional - - - 2.96™
(2.01)
International - - - 1.71
(1.19)

4 Number of observations=618

Number of poststrata= 4

Population size= 8 151

Significant at the level *¥*0.01, ¥*0,05, and *0.1

The second categorization covers the spatial dimensions of collaboration. Only one of the geographical
dimensions has a significant effect on firm probability to be innovative. Collaborating with partners
outside the firm’s own region enhances the probability of being innovative. Collaboration within the
region has no effect. This finding indicates that external assets relevant for spurring innovations (e.g.
knowledge, experiences and risk capital) that firms strive to reach through collaborations are comparably
scarce within the Jonkoping region. These types of resources are generally abundant in dense regions,
which attract highly educated people working in knowledge intensive and creative industries. Larger cities
often function as nodes for innovative activity since they have access to the relevant resources such as
transportation, trade networks, and skilled labour. Being located in a rural region with low density may
offer only few (if anyl) opportunities for collaboration within a short geographical distance. Innovation

processes often require very specific inputs: a certain type of knowledge, a specific type of business service
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or a particular logistic solution. The opportunities to find this in a rural region are small, for what reason

firms have to reach beyond regional borders to find relevant collaboration partners.

Conclusions

The main aim of this study is to examine how firm collaboration affects innovation. The empirical
analysis is based on data from a survey on firm innovation and collaboration in the County of Jénk&ping.
The survey data provides a rich material which gives the general picture on how firms collaborate and
innovate in a rural region located at some distance from larger metropolitan cities. The material also allows
us to present more detailed “brushstrokes” on how innovative firms act in this setting, and identify factors
of importance for the probability that a firm is innovative. A general conclusion from this work is that
collaboration enhances the probability that a firm is innovative in some respect.

First of all, considering firm characteristics we find that variables reflecting a state where the firms is
part of a larger international network (being an exporter or incorporated in a multinational firm),
positively affects the probability to be innovative. Being a small firm is per se negative for the probability
to be innovative, but when controlling for multinational firm ownership, the negative effect of being a
small firm disappears. This finding is even more accentuated when variables reflecting collaboration is
included in the model. Innovation is often associated with high costs and combinations of different types
of resources. Small firms have limited internal resources to use in innovation processes, which impede
their innovation performance. The results of this analysis show that once they get access to a wider
network and collaboration partners, small firms can be as innovative as their larger counterparts.

Another interesting result is found in the positive effect of collaboration. Our study provides evidence
that collaborations characterized by organisational and cognitive proximity has a positive effect on
innovation. Interestingly, collaboration with partners within the own corporate group appear to have a far
stronger positive impact on the probability of being innovative than collaborations with firms in the same
industry. A part of this effect is probably induced by the predominance of multinational firms in private
R&D activities and follows prior expectations. Still, this finding can also indicate that organizational
proximity outperforms cognitive proximity. With such interpretation, this finding supports arguments in
previous literature that too much cognitive proximity hampers the innovative outcomes of collaborations
simply because the collaborating pattners are very likeminded (Boschma and Frenken, 2009). Rather, new
ideas are stimulated by interaction of persons with different perspectives, which explains why diversity
seem to be a key factor for innovation and renewal (Jacobs, 1969)

Furthermore, our study disentangles collaboration in relation to backward, forward and horizontal
linkages. The latter of these three has no significant effect, but collaboration with suppliers or customers
appear to have a positive effect on firm innovation. Interestingly, the odds-ratio for forward linkages are
slightly higher than backward linkages, which supports ideas about how the demand-side may stimulate

product development and the role of competent customers in innovation networks (Eliasson et al. 2003).
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Considering the spatial dimensions of collaboration, we find that neither local nor international
collaboration stimulates firm innovation. Instead, inter-regional collaborations have a positive effect on
the probability that a firm is innovative. In terms of collaborations of relevance for firms’ innovation
output, firms in the J6nkdping region mostly find their collaborating partners in other regions in Sweden.
The lack of impact from local collaborators may also be a result of the regional structure, whereas the
influence of international knowledge flows are partly captured by the firm-level variables reflecting export
market participation and multinational firm ownership.

A number of questions remain unanswered in this paper. First, innovation activities in small firms need
to be further explored and the importance of different types of collaborations for firms in different size
classes is an issue that requires further investigation. Could it be that small firms have to rely more on
collaboration with others? Or do larger firms per se have larger network capacity why they also collaborate
more? A second relevant topic for future research, which cannot be answered by the present survey data,
is the one associated with geographical structures. To what extent is the effect of collaboration related to
regional structure; do firms in dense regions collaborate more since they have access to a larger variety of
collaboration partners in the local economy or are collaborations more important for firms in rural areas
with limited variety in local economies? These are important questions for further research and for

innovation policy design.

20



REFERENCES

Abernathy, W., | , & Utterback, J., M. (1978). Patterns of Industrial Innovation. Technology Revien(80), 40-
47.

Acs, Z. J., & Audretsch, D. B. (1988). Innovation in Large and Small Firms: An Empirical Analysis. The
American Economic Review, 78(4), 678-690.

Acs, Z. ]., Audretsch, D. B., & Feldman, M. P. (1992). Real Effects of Academic Research: Comment. The
American Economic Review, §2(1), 363-367.

Acs, Z. ]., Audretsch, D. B., & Feldman, M. P. (1994). R & D Spillovers and Recipient Firm Size. The
Review of Economics and Statistics, 76(2), 336-340.

Allen, T. J. (1977). Managing the Flow of Technology. Cambridge, MA: MIT Press.

Almeida, P., & Kogut, B. (1999). Localization of Engineers in Regional Networks. Management Science,
45(7), 905-917.

Andersson, M. and S. Johansson (2010) “Scale and Scope - Human capital and the structure of regional

export flows” Technology in Society — An International Journal, Vol. 32 pp. 230 - 240

Anselin, L., Varga, A., & Acz, Z. (1997). Local geographical spillovers between universities research and
high technology innovations. Journal of Urban Economics, 42, 422-488.

Asheim, B. T., & Isaksen, A. (2002). Regional Innovation Systems: The Integration of Local ‘Sticky’ and
Global “Ubiquitous’ Knowledge. The Journal of Technology Transfer, 27(1), 77-86. doi:
10.1023/2:1013100704794

Baldwin, W. L., & Scott, J. T. (1987). Market structure and tfechnological change: Harwood Academic Publishers.

Blomstrém, M. and A. Kokko (1998) “Multinational Corporations and Spillovers.” Journal of Economic
Surveys, Vol 12, pp. 247 — 277

Bradley, S., & Taylot, J. (1996). Human Capital Formation and Local Economic Performance. Regional
Studies: The Journal of the Regional Studies Association, 30, 1-14.

Brennenraedts, R. M. F., Bekkers, R., & Verspagen, B. (2006). The djfferent channels of university-industry
knowledge transfer: Empirical evidence from Biomedical Enginering. Ecis WP 20006.

Breschi, S., Lissoni, F. (2006) Mobility of inventors and the geography of knowledge spillovers. New
evidence on US data. CESPRI Working Paper 184, Bocconi University, Milan

Boschma, R.A. (2005) Proximity and innovation. A critical assessment. Regional Studies 39(1): 61-74.

Boschma, R. and Frenken, K. (2010)The Spatial Evolution of Innovation Networks: A Proximity
Perspective in Boschma, R. and Martin, R. (2010) The Handbook of Evolutionary Economic
Geography, Cheltenham, Edward Elgar Publishing Ltd.

Cantwell, John, and Feng Zhang. 2012. "Knowledge accession strategies and the spatial organisation of
R&D." In Innovation & growth: From R&>D strategies of innovationg firms to economy-wide technological
change, edited by Martin Andersson, Botje Johansson, Chatlie Karlsson and Hans L66f. Oxford:
Oxford University Press.

Cohen, W., & Klepper, S. (1992). The tradeoff between firm size and diversity in the pursuit of
technological progtess. Swmall Business Economics, 4(1), 1-14. doi: 10.1007/BF00402211

Cohen, W. M., & Levinthal, D. A. (1990). Absorptive Capacity: A New Perspective on Learning and
Innovation. Administrative Science Quarterly, 35(1), 128-152.

DeBresson, C., & Amesse, F. (1991). Networks of innovators: A review and introduction to the issue.
Research Policy, 20(5), 363-379.

Ebersberger, B., & Herstad, S. J. (2012). The relationship between international innovation collaboration,
intramural R&D and SMEs’ innovation performance: a quantile regression approach. Applied
Economics Letters, 20(7), 626-630.

Ebersberger, B. and L66f, H. (2005) Innovation Behaviour and Productivity Performance in the Nordic
Region Does Foreign Ownership Matter? Working Paper Series in Economics and Institutions of
Innovation 27, Royal Institute of Technology, CESIS - Centre of Excellence for Science and
Innovation Studies.

Eliasson, G., Fredriksson, T. och Brandes, O. (2003): Med utlindska flaggor i topp och
konjunkturen 1 botten — Hur gir det £f6r Sverige? Rapport fran 1S As ekonomiska rid

Faggian, A., & McCann, P. (2006). Human capital flows and regional knowledge assets: a simultaneous
equation approach. Oxjford Economic Papers, 58(3), 475-500.

21


https://ideas.repec.org/p/hhs/cesisp/0027.html
https://ideas.repec.org/p/hhs/cesisp/0027.html
https://ideas.repec.org/s/hhs/cesisp.html
https://ideas.repec.org/s/hhs/cesisp.html

Feldman, M. P. (1994). Knowledge complementarity and innovation. Swall Business Economics, 6(5), 363-
372.

Fischer, M. M., & Frohlich, J. E. (2001). Knowledge, Complexity and Innovation Systems. Berlin-Heidelberg-New
York: Springer-Verlag.

Freeman, C. (1995) The national system of innovation in historical perspective. Cambridge Journal of
Economics, 19:5-24

Gagliardi, D., Muller, P., Glossop, E., Caliandro, C., Fritsch, M., Brtkova, G., . . . Ramlogan, R. (2013). A
recovery on the horizon? In D. Cox, D. Gagliardi, E. Monfardini, S. Cuvelier, D. Vidal, B.
Laibarra, L. Probst, A. Schiersch & A. Mattes (Eds.), Annual report on European SMEs 2012/201 3:
European Commission.

Gilder, G. (1988). The revitalization of everything: the law of the microcosm. Harvard Business Review,
66(2), 49-61.

Granovetter, M. (1995). Coase Revisited: Business Groups in the Modern Economy. Industrial and
Corporate Change, 4(1), 93-130.

Gregersen, B. and B. Johnson (1996) Learning economies, innovation systems and European integration.
Regional Studies 31:479-490

Hagedoorn, J. (1993). Understanding the rationale of strategic technology partnering: Iterorganizational
modes of cooperation and sectoral differences. Strategic Management Journal, 14(5), 371-385.

Henderson, R., Jaffe, A. B., & Trajtenberg, M. (1998). Universities as a Source of Commercial
Technology: A Detailed Analysis of University Patenting, 1965-1988. The Review of Economics and
Statistics, §0(1), 119-127.

Jaffe, A. B. (19806). Technological Opportunity and Spillovers of R&D: Evidence from Firms' Patents,
Profits and Market Value. National Burean of Econonic Research(NBER Working Paper No. W1815).

Johansson, B., & Andersson, A. E. (1998). A Schloss Laxenburg Model of Product Cycle Dynamics. In M.
J. Beckmann, B. Johansson, F. Snickars & R. Thord (Eds.), Knowledge and Networks in a Dynamic
Economy (pp. 181-219). Berlin: Springer Verlag.

Johansson, B. and L56f, H. (2006) Innovation Activities Explained By Firm Attributes And Location.
Working Paper Series in Economics and Institutions of Innovation 63, Royal Institute of Technology,
CESIS - Centre of Excellence for Science and Innovation Studies.

Johansson, B., Johansson, S. and Wallin, T. (2014), Internal and External Knowledge and Introduction of
Export Varieties. World Economy, Forthcoming. doi: 10.1111/twec.12161

Kamien, M. L., & Schwartz, N. L. (1982). Market Structure and Innovation. Cambridge: Cambridge University
Press.

Keller, W. and Yeaple, S.R. (2009) Multinational Enterprises, International Trade, and Productivity
Growth: Firm Level Evidence from the United States. The Review of Economics and Statistics,
November 2009, 91(4): 821-831

Lundvall, B. A. (1988). Innovation as an interactive process: from user-producer interaction to the
national system of innovation. In G. Dosi, C. Freeman, R. Nelson, G. Silverberg & L. Soete
(Eds.), Technical Change and Eonomic Theory (pp. 349-369). London: Pinter.

Miles, R., & Snow, C. C. (1986). Organizations: New concepts for new forms. California Management Review,
28(3), 62-73.

Moodysson, J., Coenen, L., & Asheim, B. T. (2008). Explaining spatial patterns of innovation: analytical
and synthetic modes of knowledge creation in the Medicon Vallley life-science cluster. Environment
and Planning A, 40(5), 1040-1056.

Mowery, D. C., & Rosenberg, N. (1989). Technology and the pursuit of economic growth. New York: Cambridge
university press.

Nooteboom, B., Van Haverbeke, W., Duysters, G., Gilsing, V., van den Oord, A. (2007) Optimal
cognitive distance and absorptive capacity, Research Policy 36(7): 1016-1034,

Norton, R. D., & Rees, J. (1979). The product cycle and the spatial decentralization of American
manufacturing. Regional Studies, 13(2), 141-151.

OECD. (2005). Oslo manual- guidelines for collecting and interpreting innoavtion data (third ed.).

Ozman, M. (2008). Inter-firm networks and innovation: a survey of literature. Economics of Innovation and
New Technology, 18(1), 39-67.

Pfeffer, J., & Salancik, G. (1978). The external control of organisations: a resource dependence perspective. New York:
Harper and Row.

22


https://ideas.repec.org/p/hhs/cesisp/0063.html
https://ideas.repec.org/s/hhs/cesisp.html

Ponds, R., van Oort, F.G., Frenken, K. (2007) The geographical and institutional proximity of research
collaboration. Papers in Regional Science 86: 423—443.

Porter, M. (1986). Competition in global industries. Boston: HBS Press.

Powell, W. W., Koput, K. W., & Smith-Doerr, L. (1996). Interorganizational Collaboration and the Locus
of Innovation: Networks of Learning in Biotechnology. Administrative Science Quarterly, 41(1), 116-
145.

Rogers, T. J. (1990). Landmark messages from the microcosm. Harvard Business Review, Jan-feb, 24-30.

Schumpeter, J. A. (1934). The Theory of Economic Development. Cambridge, MA: Harvard University Press.

Simmie, J. (2003). Innovation and Urban Regions as National and International Nodes for the Transfer
and Sharing of Knowledge. Regional Studies, 37(6-7), 607-620.

Sutton, J. (1995). Sunk costs and market structure. Cambridge, Massachusetts: MIT Press.

Sutton, J. (1998). Technology and market structure. Cambridge, Massachusetts: MIT Press.

Teece, D. J. (2000). Strategies for Managing Knowledge Assets: the Role of Firm Structure and Industrial
Context. Long Range Planning, 33(1), 35-54.

Tether, B. (2001). Identifying innovation, innovators and innovative bebavionrs: A critical assessment of the community
innovation survey (C1S). CRIC Discussion Paper.

Trippl, M. (2011). Regional innovation systems and knowledge-sourcing activities in traditional
industries—evidence from the Vienna food sector. Environment and Planning-Part A, 43(7), 1599.

Wernerfelt, B. (1984). A resource-based view of the firm. Stategic Management Journal, 5(2), 171-180.

Zucker, L. G., Darby, M. R., & Armstrong, J. (1998). Geographically localozed knowledge: spillovers or
markets? Economic Inguiry, 36(1), 65-86.

23



Appendix

A 1 Full sampling process

T Number of firms in J6nkdping county 3N8 714

2 | Firms with at least 1 employee § 151

3 | Stratified sample (w.r.t firm size) from firms 3313
with at least 1 employee

4 | Where never contacted by us (se row above) 1117

5 | Did not answer before the end of round of interviews 882

6 Invalid/missing phone number 198

7 | Not in target group (i.e. public sector or non-profit associations) 69

8 | Duplicates 27

9 | Did no longer exist 21

10 | Missing a relevant person to interview 14
Sum 2 328
By random sampling and due to #4 to #10
985 firms where contacted. Respondents and non-respondents of these are presented in #11
to #14

11 | Responded to survey 636

12 | Refused to participate 237

13 | Lack of time 98

14 | Switchboard not allowed to give out name and number 14
Sum 985

A 2 Correlation matrix

Small = High | Export = Multi- Same Same = Supplier = Client Compet-
firm edu. national = concern = indu. itor
Small 1
firm
High 012 1
edu
Exporter | -0.28 = 0.04 1
Multi- -0.37  -0.00  0.37 1
national
Same -0.32  -0.00 0.22 0.59 1
concern
Same -0.05  0.03 | 0.03 0.06 0.20 1
industry
Supplier | -0.10 = 0.01 | 0.22 0.18 0.29 0.44 1
Client -0.20 | 0.01 | 0.22 0.15 0.29 0.46 0.54 1
Compet- | -0.01 = 0.03 | -0.05 -0.06 0.06 0.49 0.23 0.27 1
itor
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