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When local interaction does not suffice: Sources of firm
innovation in urban Norway

Abstract
The geographical sources of innovation of firms have been hotly debated. While the
traditional view is that physical proximity within city-regions is key for the innovative
capacity of firms, the literature on ‘global pipelines’ has been stressing the importance of

the five largest Norwegian city-regions (Oslo, Bergen, Stavanger, Trondheim, and
Kristiansand) in order to determine a) the geographical dimension of the sources of innovation
and b) the factors behind the propensity to innovate in Norwegian firms. The results stress
that while interaction with a multitude of partners within Norwegian city-regions or with other
national partners has a negligible effect on firm innovation, those firms with a greater
diversity of international partners tend to innovate more and introduce more radical
innovations. The results also highlight that the roots of this greater innovative capacity lie in
a combination of firm – size of firms, share of foreign ownership, and sector – and cultural –
the level of open-mindedness of managers – characteristics.
Keywords: Innovation, radical innovation, interaction, pipelines, partnerships, firms, cityregions, Norway.
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establishing communication channels to the outside world. This paper uses a specifically

Introduction
The sources of innovation in regions have been hotly debated in recent years. While the
traditional view supports local interaction as the main source of knowledge exchange and
innovation (e.g. Becattini, 1987; Porter, 1990), the more recent theories of ‘pipelines’ have
looked for the roots of innovation and knowledge diffusion outside the region. International
connections (Bathelt et al., 2004; Doloreux and Parto, 2005) and exchanges within the
national context (Gertler and Wolfe, 2006; Isaksen, 2009) have come to the fore as important

together in fostering firm-level innovation within regions and are perfectly complementary.
Dynamic regions combine high levels of local interaction with specific knowledge
communication channels between individual firms located in the region and the outside world
(Malecki, 2000; Bathelt et al., 2004; Wolfe and Gertler, 2004; Maskell et al., 2006). Pipelines
to the outside world are regarded as a key source for radical innovation, channelling new
knowledge and practices to local firms, while local interaction represents a more genuine
vehicle for incremental innovation.
However, whether local interaction and global pipelines are complementary and whether they
are linked to fundamentally different types of innovation has seldom been demonstrated.
Studies analysing the sources of innovation in regions abound. Most of these studies tend to
use the cluster as the unit of analysis, relying on case studies based on targeted interviews and
surveys of representative firms (e.g. Onsager et al., 2007; Doloreux and Dionne, 2008;
Isaksen, 2009; Trippl et al., 2009), to provide what are interesting insights into how
knowledge flows take place within and outside the cluster and how this triggers the diffusion
of knowledge among firms. Yet the excessive reliance on cluster overviews, elite interviews,
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vehicles for the generation and diffusion of innovation.

surveys of representative firms, and the emphasis on networks and interactions, somewhat
overlooks the micro-picture of what is happening at the level of the firm. We know a lot about
how the cluster behaves as a system, but relatively little about which types of firms engage in
which type of interaction, beyond a small number of representative firms. Do all firms in a
region benefit from local knowledge flows and engage in global pipelines? Or is there a clear
division depending on firm characteristics (e.g. size, ownership), sector, and characteristics of
the manager? Do all types of interactions lead to innovation or are some more likely to
generate innovation than others? And is extra-local interaction more prone to radical

firms in the five largest Norwegian city-regions – Oslo, Bergen, Stavanger, Trondheim, and
Kristiansand – and what determines how individual firms access specific sources of
knowledge. The analysis relies on a tailor-made telephone survey of 1604 business managers
of firms with more than 10 employees, guaranteeing a substantial coverage of firms in the five
main city-regions in Norway. The survey includes three sections: the first one looks at the
level of innovation of firms in Norwegian city-regions, making a distinction between
incremental and radical innovation, and between product and process innovation. The second
focuses on the partnerships established by the firms surveyed, distinguishing between
partnerships with local actors and with actors at the national and supra-national level. The
third section covers factors which may determine differences in interactions among firms,
concentrating on firm-specific characteristics, such as size, ownership, and sector, and in
manager-specific socio-psychological traits.
Norwegian city-regions provide a useful environment for this type of study. While it is a
small and open economy (Norman 1983), guaranteeing the presence of considerable
interaction with the outside world, it is also a high trust country (Inglehart 2000) with well4
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innovation while local contacts facilitate incremental innovation?

functioning institutions (Mehlum et al., 2006). This provides good conditions for local
knowledge-sharing, avoiding the institutional drawbacks which may affect interfirm
interaction elsewhere in the world. The combination of a high-trust society in an open
economy ensures a strong presence of both frequent contacts internal and external to the cityregion.
The results indicate that firm innovation in urban Norway is mainly driven by global
pipelines, rather than local interaction. The most innovative – both in terms of basic product
innovation and radical product and process innovation – firms are those with a greater

firms’ engagement with the outside world. More open-minded managers have a greater
diversity of international partners and rely more on global pipelines, whereas those with
higher levels of regional trust depend on local and, to a lesser extent, national contacts.
The paper is structured as follows. The next section reviews theoretical discussions about the
sources of innovation in agglomerated firms, paying special attention to the debate between
local interaction and global pipelines. Section 3 presents the key results of the survey of
innovation in Norwegian firms. Section 4 asks which type of interaction leads to which type
of innovation in specific firms, before looking at the motives behind the different types of
engagement in cooperation among Norwegian firms. The final section concludes by linking
the results of the analysis to the expectations of the scholarly literature.
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diversity of international partners. Local and even national interaction seems to be irrelevant

Local interaction, global pipelines, and the genesis of innovation
Traditionally, innovation within clusters, industrial districts, innovative milieus, or regional
innovation systems has been considered – from a pure Marshallian perspective – a direct
consequence of the co-location of firms. The myriad of small and medium-sized firms
(SMEs), often supplemented by a number of large firms (Markusen, 1996), in the same or in
related sectors and located in close geographical proximity can give rise to the interactions,
networks, and institutional settings at the heart of the generation and diffusion of tacit

economies which compensate for the limited economies of scale internal to SMEs and reduce
the costs of co-ordinating sources of knowledge (Maskell, 2001). The high level of
competition, combined with co-operation, through formal and informal channels, facilitates
the flow of knowledge among agents, keeping firms on their toes and making them more
innovative than if they were geographically isolated (Becattini, 1987; Porter, 1990).
Meanwhile, sectoral proximity or ‘related variety’ contributes to constant exchanges among
firms that also lead to greater innovation and dynamism (Frenken et al., 2007; Boschma et al.,
2008; Boschma and Iammarino, 2009; Eriksson and Lindgren, 2009).
But even more important than the geographical co-location and the sectoral proximity for the
genesis of innovation are the socio-institutional networks created within local economies
(Rodríguez-Pose and Crescenzi, 2008). Industrial districts, innovative milieus, and the like are
often the cause and consequence of institutional environments that generate dense institutional
networks – or ‘institutionally thick’ (Amin and Thrift, 1995) environments – contributing to
the build-up and the diffusion of trust. The close interaction among economic actors, with
local social and political stakeholders and the civil society as a whole, help create the sort of
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knowledge and, ultimately, the spread of innovation (Maskell et al., 1998; Gordon and

‘institutionalized’ market (Bagnasco 1988; Trigilia, 1992) on which the diffusion of tacit
knowledge thrives.
Geographical co-location (physical proximity) and ‘related variety’ (sectoral and cognitive
proximity) in homogenous and institutionalized high-trust environments (institutional and
social proximity) facilitate constant, often face-to-face, interaction (Boschma 2005). The
literature on the benefits of local interaction in promoting innovation and economic
development has mostly focused on what Storper and Venables (2004) have named ‘buzz’ –
or “the information and communication ecology created by face-to-face contacts, co-presence

involved” (Storper and Venables, 2004: 365) and is at the root of innovation in agglomerated
environments1.
The general belief that while codified knowledge – that available to all through existing
information channels – travels well and can be accessed almost costlessly from anywhere in
the world, but that tacit knowledge travels badly and its returns can only be maximized
through constant face-to-face interactions in ‘buzz’ environments, leads to a simple
conclusion: city-regions and localities can be considered the ideal spaces for the formation,
diffusion, and assimilation of innovation. Everything else being equal, firms in urban
agglomerations would simply benefit from ‘being there’ (Gertler, 1995): they will enjoy
significant innovative capacity advantages vis-à-vis firms in isolated environments (Baptista
and Swann, 1998).

1 The concept of local buzz includes informal contacts and mouth-to-ear type of knowledge diffusion, making it
difficult to observe, let alone measure. As a consequence our analysis, while acknowledging the importance
for innovation of local informal interactions, concentrates solely on local formal exchanges as the system for
the diffusion of knowledge within Norwegian city-regions.
7
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and co-location of people and firms within the same industry and place or region” (Bathelt et

The potential drawbacks of agglomeration have, however, attracted less attention. There is no
doubt that constant face-to-face interaction can be a boon for the diffusion of knowledge and
for innovation, provided that the ideas and the information in circulation are renovated
constantly. But if the information exchanged is neither novel, nor varied, repeated local
interaction may not only not be conducive to innovation, but can also stifle change (Malecki
and Oinas, 1999; Malecki, 2000; Gertler, 2003; Moodysson and Jonsson, 2007; Moodysson,
2008). Excessive cognitive and sectoral proximity – in contrast to the existence of related
variety – can represent a serious handicap for the innovative capacity of firms. The size of

agglomerations there may be limited opportunities for the renovation of knowledge and thus
limited scope for innovation. And, finally, repeated face-to-face interaction is not necessarily
an equivalent of buzz (Asheim et al., 2007).
This has led scholars to challenge the view that local learning is the best channel for
generating an innovative environment and innovative firms (Bathelt, 2001; Gertler, 2003).
Bathelt et al. (2004) were among the first to question the assumption that tacit knowledge
travelled with difficulty and therefore its benefits could not be reaped without the presence of
repeated interactions. They used the concept of ‘global pipelines’ to identify extra-local
knowledge flows which overcome distance in order to promote innovation in far-away
locations. These ‘pipelines’ are purpose-built connections between a given local firm and
partners in the outside world. Partners can range from other firms, suppliers or clients, to
universities or research centres. They can be engaged through direct point to point contact or
approached in fairs, exhibitions, and conferences (Maskell et al., 2006: 999). Global pipelines
are conceived as a connection between the local environment and the outside world, implying
fundamentally the establishment of international connections. Pipelines, however, can also
8
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agglomerations is also of paramount importance. Whereas in large agglomerations the variety

link the firm with other national actors, especially in the presence of strong national
innovation systems (Gertler and Wolfe, 2006; Isaksen, 2009).
Interaction through global pipelines is costlier than interaction in localized environments
(Bathelt et al., 2004). It shuns the Marshallian notion that ‘something is in the air’ and can be
easily reaped, for one in which “the establishment and maintenance of external linkages
requires substantial time and effort” (Bathelt et al., 2004: 42). Global pipeline interaction thus
implies a conscious effort on the part of partners at both ends of the pipeline, making the
exchange highly targeted towards specific pre-defined goals. The conscious effort and the

2004: 40). As Trippl et al. (2009: 458) indicate when referring to the Vienna software cluster,
“the more radical the innovation, the larger the variety of sources of knowledge and the
stronger the diversity of mechanisms for transferring knowledge”. Pipelines may therefore be
better suited for radical innovations, while local interaction may trigger more incremental
innovation.
The conscious act and the time and effort involved in establishing connections with the
outside world also imply that, in contrast to the general potential for local interaction, not all
firms have equal accessibility to pipelines. Three dimensions are likely to play a role in this
respect. The first is related to geography and sectors. Firms in particular geographical settings
and industries will have a greater tendency to bypass the local environment and set up extralocal connections. Firm characteristics are also crucial. Large firms and firms with a greater
share of foreign ownership will be more prone to establishing supra-local links. Finally,
characteristics of the manager also count. Younger, more educated and open-minded
managers will, in all likelihood, be more favourable and/or receptive to contacts with the
outside world.
9
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costs behind the establishment of pipelines means that the individual rewards may be greater

Hence, local interaction and global pipelines can be perfectly complementary as sources of
innovation (Bathelt et al., 2004; Maskell et al., 2006). On the one hand, local interaction –
both in its formal and in its more informal ‘buzz’ dimension – contributes to making
individual firms more innovative, often through small incremental innovations and the
generation of synthetic knowledge. On the other, global pipelines channel analytical and
radical new knowledge which helps firms to introduce more radical innovations (Moodysson
et al., 2008). These innovations are later diffused locally through interaction. As Maskell et al.
(2006: 1007) indicate, “when one firm [in the cluster] is successful, the result, or parts of the

whether this relationship is complementary or mutually exclusive still remain to be
demonstrated. This is particularly true for firms outside global agglomerations, which cannot
benefit from the sheer size and the existence of both strong specialisation and diversification
externalities which make innovation much more viable (Doloreux and Dionne, 2008). Bathelt
et al. (2004: 40) already regretted the fact that “relatively few empirical studies have actually
provided convincing empirical evidence of the superiority of local over non-local interaction”.
The gap has been partially covered by a large number of studies devoted to the buzz vs.
pipelines debate (e.g. Moodysson, 2008; Moodysson et al., 2008; Trippl et al., 2009). While
these analyses provide evidence of the relationship between local and extra-local interaction
as a source for learning processes, the information tends to be extracted from case studies
which generally include interviews with key actors and surveys of representative firms. This
type of approach offers

a wealth of information about the interaction among different

economic actors locally and beyond, but often raises the question of to what extent the
findings are relevant to all local firms. Quantitative analyses which could provide a useful
complement to understanding the mechanisms that promote collective learning within
10
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applied knowledge, will sooner or later leak out to the firm’s nearby competitors”.

agglomerations have, by contrast, been generally used for issues such as cluster identification
and cluster mapping (Wolfe and Gertler, 2004: 1081). The potential of quantitative methods
to uncover the mechanisms through which firms in clusters reap knowledge and innovate has
been largely overlooked.
This paper covers this gap by surveying the innovative capacity and the internal and external
links of 1604 firms with more than 10 employees located in the five largest Norwegian cityregions – Oslo, Bergen, Stavanger, Trondheim, and Kristiansand. The survey measures –
given the difficulties of gauging the informal contacts present in the concept of local buzz –

local business and/or research partners are likely to be in a good position to tap into informal
knowledge flows. The survey also includes information about the socio-cultural
characteristics of the managers, in order to examine what individual traits help the
establishment of different types of interactions, as well as information about the structural
characteristics of the firm.
In earlier research on the impact of local and non-local interaction for innovation in Norway,
the focus has been on relatively small clusters (Onsager et al., 2007; Isaksen, 2009), with a
number of firms in each of the clusters which ranged between 25 and 90 (Isaksen, 2009:
1157). Instead, we focus on the largest urban centres in the country, which are expected to be
sufficiently large to allow for the development of significant local interactions and local buzz,
but also sufficiently small for the genesis of strong interpersonal bonds among actors.
Studying these phenomena in Norway is also useful for other reasons. First, Norway is a hightrust society with few institutional pitfalls which have elsewhere allowed the capture of
institutions by corrupt elites (Mehlum et al., 2006). Second, Norway has a strong national
identity and strongly developed national education and innovation systems which guarantee
11
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the formal contacts of firms with local and non-local (national and foreign) partners. We

*the presence of highly skilled workers and access to quality research centres and universities
virtually in every relatively large urban agglomeration. Third, and somewhat in contradiction
with the two previous points, geography and history have shaped a strong local identity and
local character. Cities are isolated from one another by relatively large distances and rugged
terrain, which has made communication in the past difficult and has contributed to building a
sense of strong local communities. Finally, Norwegians are an open and outgoing people,
many of whom are likely to have spent considerable stints outside the country, including

This paper draws on data from a survey of 1604 business managers conducted in the spring of
2010. The survey used a questionnaire developed by the authors, including indicators from the
Community Innovation Surveys and from values surveys (such as the World Values Survey
and the Norwegian Monitor survey series), as well as some original questions specifically
tailored to the needs of the present analysis. Data was collected through telephone interviews
conducted by Synovate, which also sampled the companies randomly from the Norwegian
Register of Business Enterprises, where all companies are required by law to register. The
sampling frame included all companies registered as having 10 or more employees in the cityregions of Oslo, Bergen, Stavanger, Trondheim, and Kristiansand. Any municipality in which
10 percent or more of the population commuted into the urban core were defined as forming
part of the city-region, consistent with the definition applied by the Norwegian government in
its Greater Cities Report (Ministry of Local Government and Regional Development, 2003).
The definition was based on Statistics Norway data from 2009, presented in Leknes (2010).
5887 companies were approached, with a response rate of 27.2 percent. Table 1 shows the

12
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study and work periods.

most relevant descriptive statistics on the sample’s composition in terms of company size,
sectors, ownership, and geographical distribution.
Table 1: Descriptive data on the firms included in the sample
N

% of sample

No. of employees

N

% of sample

Mining / quarrying

31

1.9

0 – 19

663

41.3

Manufacturing

296

18.5

20 – 49

523

32.6

Elect./gas/water supply

12

0.8

50 – 99

205

12.8

Construction

258

16.1

100 – 999

200

12.5

Wholesale/retail trade

276

17.2

1000 or more

13

0.8

Hotels and restaurants

129

8.1

Transport/communic.

124

7.7

Financial services

45

2.8

Other services

432

27.0

Ownership

N

% of sample

City region

N

% of sample

Fully foreign owned

174

10.9

Oslo

403

25.1

Partly foreign owned

69

4.3

Bergen

401

25.0

Fully Norwegian owned

1361

84.9

Stavanger

400

24.9

Fully regionally owned

1140

71.1

Trondheim

300

18.7

Partly regionally owned

178

11.1

Kristiansand

100

6.2
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Sector

As a measure of the innovativeness of the companies, managers were asked if their business
had introduced any new or significantly improved products (‘product innovation’) and/or
methods or processes for production or delivery of products (‘process innovation’) during the
last three years. 53 percent of managers reported a product innovation in this period, while 47
percent reported a process innovation. 33 percent of firms reported both process and product
innovations, while 32 percent had not introduced any form of innovation. In order to analyse

13

whether different forms of collaboration lead to different forms of innovation, the successful
innovators were then asked whether the products were new to the market (‘radical product
innovation’) or, in the case of process innovation, whether the products were new to the
industry (‘radical process innovation’). 57 percent of product innovations and 40 percent of
process innovations were radical. Table 2 shows the share of innovative companies within
each category.

Process
innovation

Total innovation

53.4
(1.2)

47.0
(1.2)

Radical innovation only

30.6
(1.2)

18.8
(1.0)

N

1604

1604

mainly by our company

47.3
(1.7)

36.0
(1.8)

in cooperation with other
companies or organisations

36.5
(1.6)

40.4
(1.8)

mainly by other companies or
organisations

14.8
(1.2)

22.7
(1.5)

Don’t know

1.4
(0.4)

0.9
(0.0)

N

857

753
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Product
innovation
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Table 2: Innovations developed in the last 3 years, % of surveyed companies

Type of innovation:
(% of all companies)

Innovations were developed…
(% of innovative companies)

The top number in each cell denotes the percentage share, with the standard error listed below in parentheses.
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Companies reporting product and/or process innovations were also asked how these had been
developed – whether by the company itself, by someone else, or in cooperation between the
company and others. The bottom half of Table 2 shows the distribution of responses for
product innovations and process innovations, respectively. Nearly half (47 percent) of product
innovations were developed by the innovating company itself, with 37 percent developing the
innovation in cooperation with others, and 15 percent outsourcing product development to
other companies or organisations. The development of process innovations was more

the development of process innovations, while 22 percent outsourced process development.
All managers were required to specify which (if any) of seven types of partners (other
businesses within the conglomerate, suppliers, customers, competitors, consultancies,
universities, and research institutes) they had collaborated with. In order to determine the
impact of geographical distance on knowledge flows, managers were asked whether the
partners were located within the region, elsewhere in Norway, and/or abroad. Figure 1 shows
the proportion of companies that used a particular partner type by geographical distance. For
each type of partner, regional partners were most common and international partners least
common. Suppliers and customers were the most frequently used partner types, with
customers being more frequently used than suppliers within the region, whereas the opposite
was true for national and, particularly, international cooperation. Consultancies and
competitors within the region were also frequently used as partners, as were internal partners
within the conglomerate both within and outside the region. Fewer companies drew on
partnerships with competitors, consultancies, universities and research institutes from outside
their own region.

15
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collaborative, with only 36 percent of companies developing process innovations mainly

Figure 1: Percentage share of companies that have cooperated with partner type
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Overall, 81 percent of companies collaborated with at least one partner type within the region,
with an average of 2.3 partner types. 60 percent collaborated with partners from elsewhere in
Norway (average 1.4), and 45 percent with partners located abroad (average 0.9).

The impact of geographical distance
The question of interest is whether these cooperative relationships matter for companies’
innovation activities, and if so, if the geographical location of partners makes a difference. In
order to address this question, we ran a series of logistic regression analyses using the four
innovation outcomes presented in the first half of Table 2 as the dependent variables and the
number of partner types used at the different geographical levels as predictors.
The regression model takes on the following form:
logit(!i) = " + #1 Partnersi + $2 Controlsi + %3 Regioni + &i

(1)

16

where ! refers to the probability that the company i has introduced an innovation within the
past three years. Four different models are run – one for each dependent variable (product
innovation, radical product innovation, process innovation, and radical process innovation).
The independent variable being studied is Partners, where three different indicators are
included, referring respectively to the number of regional, national, and international partners
used by the company.
The model controls for a set of factors that may influence both innovation and the likelihood
of a firm establishing extra-regional connections. These include the manager’s education level

company’s size (no. of employees of the company)2, ownership (share of company held by
non-Norwegian owners) and industry (a categorical variable distinguishing between 9
different NACE codes3, with fixed effects for each category included in the model). For the
manager level variables, a positive effect is expected for level of education and company
directorships, the latter being a proxy of the manager’s personal network in other companies.
Age is expected to have a negative effect, with young managers likely to be less risk-averse
and more creative. For the company level variables, we expect a positive effect of company
size – larger companies enjoying greater access to resources – and of foreign ownership, with
foreign-owned companies tending to be more technologically advanced. Different levels and
types of innovation are expected across different industries.
2 The log number of employees is used for two reasons: Firstly, because the effect of an additional employee is
expected to decline with increasing company size, and secondly, because the distribution of the company size
variable is highly skewed (median = 22, mean = 70, skewness = 10). The measure of company directorships is
also logged for precisely the same reasons.
3 The categories used are (1) mining and quarrying, (2) manufacturing, (3) electricity, gas and water supply, (4)
construction, (5) wholesale and retail trade, (6) accommodation and food service activities, (7) transporting,
storage, information and communication, (8) financial and insurance activities, and (9) other services. The
categorisation is based on the company’s listing in the Norwegian Register of Business Enterprises.
17
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of directorships held in other companies. On the company level, the model controls for the
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(no. of years beyond compulsory primary and lower secondary education), age, and number

The model also includes fixed effects for the city-regions, with the aim of measuring whether
there are any significant differences in the success rates of companies in the different regional
innovation systems when other factors have been controlled for. Finally, & represents the error
term.
Table 3 presents the results for the logistic regression analysis of model (1) for each of the
four measures of innovation. The models have been tested for multicollinearity, non-linearity

papers series
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of the linear predictor, and significant outliers, with no problems detected.
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Table 3: Logit regression estimation of the empirical model. Innovativeness
Radical product
innovation

Process
innovation

Radical process
innovation

Diversity of
regional partners

0.05
(0.03)

0.05
(0.04)

0.03
(0.03)

0.01
(0.04)

Diversity of
national partners

0.05
(0.04)

0.03
(0.04)

0.07
(0.04)

0.07
(0.05)

Diversity of
internat’l partners

0.19***
(0.05)

0.23***
(0.05)

0.09
(0.05)

0.13**
(0.05)

Manager’s
education level

-0.01
(0.02)

0.02
(0.03)

0.00
(0.02)

0.04
(0.03)

Manager’s age

-0.01*
(0.01)

-0.01
(0.01)

-0.01
(0.01)

0.01
(0.01)

Manager’s log no.
company dir.ships

0.22**
(0.07)

0.16
(0.08)

0.08
(0.08)

0.08
(0.09)

Log no. of
employees

0.22***
(0.06)

0.15*
(0.06)

0.25***
(0.06)

0.18**
(0.07)

0.50*
(0.21)

0.43*
(0.19)

0.28
(0.19)

0.13
(0.22)

Share held by
foreign owners
Industry

Controlled*** Controlled***

Controlled***

Controlled***

Region

Controlled

Controlled

Controlled

Controlled

Constant

-0.11
(0.44)

-1.65***
(0.47)

-0.60
(0.43)

-2.66***
(0.55)

N

1602

1602

1602

1602

Pseudo R2

0.09

0.09

0.07

0.07

papers series
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Product
innovation

Note: * = P < 0.05 ** = P < 0.01 *** = P < 0.001
The top number in each cell denotes the coefficient, with the standard error listed below in parentheses.

The analysis shows that the number of regional and national partner types used does not
significantly impact the likelihood of any form of successful innovation outcome, be it
product or process, radical or incremental innovation. However, the number of international
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partner types used has a significant positive impact on both overall and radical product
innovation, as well as on radical process innovation. For product innovation, using one more
type of international partner improves the odds of successfully introducing innovation by e0.19
= 21 percent, controlling for other variables. The effect increases to e0.23 = 26 percent for
radical product innovation. For process innovation, the diversity of international partners has
a non-significant (p = 0.06), but still positive effect, and also a statistically significant positive
effect on radical process innovation, with a predicted increase in the odds of innovation of
e0.13 = 14 percent for every new type of partner. Figure 2 shows the predicted likelihood of

effects displays in the first column of the figure show the impact of the different forms of
collaboration on the likelihood of total product innovation, while those in the second column
show the impact on the likelihood of radical product innovation. The dotted lines in the
displays represent 95 percent confidence bands of the estimates.

20

papers series

partners, respectively, for a firm with average values on all other variables in the model. The
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innovation at different levels of collaboration with regional, national, and international
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Figure 2: Effects of cooperation on total and radical product innovation, by distance
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Local interaction does not seem to be driving innovation among agglomerated firms in
Norway (Figure 2). The benefits of face-to-face collaboration, which is likely to be more
frequent among regional partners, are outweighed by the gains from seeking out targeted
international partners that possess the knowledge needed by the firm in order to innovate. The
positive slope of the likelihood to innovate or to produce radical innovation as the number of
partners increases is much more pronounced for international partners than when local or
national partners are considered (Figure 2). These findings challenge the assertion that
innovation takes place in institutionally thick environments with a multitude of connections

These results somewhat contradict the findings of Isaksen (2009) from a study of six
knowledge-intensive clusters defined as Norwegian Centres of Excellence, where he
emphasizes the importance of national collaboration in innovation processes. Similar to
Isaksen’s results, we find that firms find most of their partners inside Norway, even when it
comes to universities and research institutes (Figure 1), but these types of collaboration do not
significantly impact the likelihood of successful innovation. We also discover no evidence
that local collaboration and national partners complement each other in innovation processes,
as neither seem to significantly affect innovation outcomes.
Manager characteristics do not have a big impact on the likelihood of innovation. Only for
product innovation do younger managers and those with large personal networks in other
firms significantly improve the odds of innovation, while the manager’s education level never
has a significant impact on innovation when other factors are controlled for. However, firm
characteristics do matter. Company size has a significant positive impact on all forms of
innovation, while foreign ownership improves the odds of both overall and radical product
innovation, even controlling for the use of international partners, but does not significantly
22
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country such as Norway.
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among partners operating in close geographical proximity, especially in a small and peripheral

impact the odds of process innovation. There are also relevant differences across industries,
but no evidence that geographical location in any of the five city-regions considered affects
the propensity of a firm to innovate, once other factors are controlled for.

Determinants of local and non-local collaboration
While most analyses about the role of cooperation within and outside the region stop at this
stage, it is also useful to investigate which firms engage in the different forms of geographical
collaboration in their pursuit of innovation. Are the same factors driving both local and non-

collaboration mainly a function of the characteristics of the firm – such as sector, size, and
ownership – or do characteristics of the manager also matter? In order to examine the extent
to which firm-level and manager-level characteristics affect the use of regional, national, and
international partners by firms, we conduct a negative binomial regression analysis for
overdispersed count data, using the number of partners – both in total and within each
geographical level – as the dependent variable.
The regression model takes on the following form:
g('i) = " + #1 Characteristics of firmi + #2 Characteristics of manager of firmi + $3 Regioni +
&i

(2)

where g('i) is a negative binomial generalisation of the number of partners used by the
company. Four different models are run, referring to the total number of partners (Total) used
by firm i, and to the number of partners located regionally (Regional), elsewhere in the
country (National), and abroad (International), respectively. #1 and #2 are the coefficients for
the independent variables related to firm i and its manager, further specified below. We once
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linkages compared to local networks? Furthermore, is the decision by firms to engage in
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local collaboration, or is there a different set of factors responsible for driving international

again include fixed effects for the five city-regions in which firms are located, and & depicts
the error term.
Three different firm-level characteristics are considered in the model. First, we expect the
levels and geographical patterns of collaboration to vary across industries. There may be
larger and more specialised regional networks in certain industries, and the viability of longdistance knowledge flows may also depend on industry characteristics. Second, company size
will affect the capacity of firms to develop extensive networks at all levels. Third, partly or
fully foreign owned companies will collaborate more internationally than domestically owned

directorships held in other companies, expecting these personal networks in which the
manager participates to shape collaboration at the firm level. Last, but not least, we examine
the influence of cultural factors, specifically the values and attitudes of the firms’ managers.
In the existing literature, culture has particularly been connected with local interaction. Trust
and social capital are increasingly seen as key to the diffusion of tacit knowledge in localised
environments (Amin and Thrift 1995; Trigilia 1992). However, cultural factors are probably
at least as important in setting up global pipelines, considering that the ability to connect with
partners in far-away locations requires open-mindedness to the potential for learning from
foreign cultures and sufficient cultural competence to connect with people from other
countries.
The model includes four value dimensions derived through principal components analysis
from twelve survey questions capturing managers’ value orientations. All twelve indicators of
manager’s values are entered into the analysis, and components with eigenvalues above 1 are
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For the manager, we include indicators related to age and level of education, as well as
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companies.

extracted and varimax rotated4. The analysis returned four components that altogether explain
51 percent of the variance in the data. Based on an examination of indicators’ factor loadings
on each component, we have labelled components 1 – 4 ‘regional trust’, ‘open-mindedness’,
‘regional-mindedness’, and ‘work-related trust’, respectively. The regional trust dimension
encompasses indicators capturing trust in regional business managers, politicians, and public
officials, and on general trust in other people. The open-mindedness dimension mainly
captures openness towards foreign cultures, change, and new ideas. Regional-mindedness
refers to a pro-regional sentiment, including a preference for maintaining regional

Finally, work-related trust captures trust in employees and inclusion of staff in decisionmaking processes, as well as general trust in other people (Fitjar and Rodríguez-Pose, 2011).
The appendix table provides further details on the principal components analysis.
Table 4 presents the results for the negative binomial regression analysis of model (2) for each
of the four measures of cooperation. The models have been tested for multicollinearity, nonlinearity of the linear predictor, and significant outliers, with no problems detected.

4 The regression analysis was also run using the indicator variable with the highest factor loading within each
component instead of the rotated component itself. This analysis yielded broadly the same findings as the
analysis reported in Table 4.
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and regional actors. However, this dimension also includes conservatism towards new ideas.
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employment at the expense of company profits, and finding it easier to cooperate with local

Table 4: Negative binomial regression estimation of the empirical model. Diversity of
partners by geographical distance
Total

Regional

National

Internat’l

Value: regional trust

0.04**
(0.01)

0.07***
(0.02)

0.06*
(0.03)

-0.00
(0.03)

Value: work-related
trust

0.01
(0.01)

0.02
(0.02)

-0.01
(0.03)

-0.03
(0.03)

Value: openmindedness

0.04**
(0.01)

0.02
(0.02)

0.01
(0.03)

0.23***
(0.04)

Value: regionalmindedness

-0.05**
(0.02)

0.00
(0.02)

-0.16***
(0.03)

-0.20***
(0.04)

Education level

0.01*
(0.01)

-0.00
(0.01)

0.03*
(0.01)

0.07***
(0.02)

-0.01***
(0.01)

-0.01***
(0.00)

-0.00
(0.00)

-0.01
(0.00)

0.03
(0.02)

0.01
(0.03)

0.06
(0.04)

-0.01
(0.05)

Log company size
(no. of employees)

0.06***
(0.02)

0.06**
(0.02)

0.16***
(0.03)

0.15***
(0.03)

Share held by
foreign owners

0.14**
(0.04)

-0.14*
(0.07)

-0.08
(0.09)

0.80***
(0.09)

Industry

Controlled***

Controlled***

Controlled***

Controlled***

Region

Controlled*

Controlled***

Controlled*

Controlled

Log no. of company
directorships held
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Age
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Manager
characteristics

Firm
characteristics

1.31***
(0.11)

1.29***
(0.15)

0.10
(0.22)

-0.91***
(0.26)

N

1602

1602

1602

1602

R2

0.02

0.02

0.04

0.12

0.00

0.11***
(0.02)

0.42***
(0.05)

0.43***
(0.06)

Constant

Alpha

Note: * = P < 0.05 ** = P < 0.01 *** = P < 0.001
The top number in each row denotes the coefficient, with standard errors listed below in parentheses.
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The analysis suggests that three of the four value dimensions – regional trust, openmindedness, and regional-mindedness – have a significant impact on the total number of
partner types used by the company. The effect is positive for regional trust and openmindedness, and negative for regional-mindedness. However, the effect of these value
dimensions is different for local interaction compared to global pipeline collaboration. These
results are displayed graphically in Figure 3, which shows the effects of manager values on
regional and international collaboration (shown in the first and second column, respectively).

controlled at their means, and the dotted lines represent 95 percent confidence bands.
In line with earlier findings on the importance of trust for knowledge flows in local networks,
regional trust has a positive effect on cooperation with regional partners. Regional trust also
spills over into collaboration with partners from elsewhere in the country, having a weaker,
but still positive effect on the number of national partner types used. However, regional trust
does not significantly affect the use of international partners. Holding the values of all the
other variables to their means, while increasing the manager’s level of regional trust from its
minimum to its maximum observed value, the predicted number of regional partner types
used by the company increases from 1.8 to 2.6, while the predicted number of national partner
types increases from 1.0 to 1.4.
Conversely, open-mindedness does not matter for regional and national cooperation, but has a
strong and significant positive effect on international cooperation. Within the country and the
national cultural sphere, levels of trust seem more important than open-mindedness. However,
for global pipeline collaboration, trust ceases to make a difference and open-mindedness
becomes more important for managers in establishing international connections. Increasing
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open-mindedness, and regional-mindedness of their managers. All other variables are
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The figure shows the predicted number of partners used by firms at different levels of trust,

the value of the open-mindedness dimension from the minimum to the maximum level, while
controlling all other variables at their means, results in an increase in the predicted number of
international partner types from 0.3 to 1.0.
Both the above findings are in line with expectations, but the managers’ level of regionalmindedness has more surprising effects on their firms’ patterns of collaboration. A higher
level of regional orientation by managers does not seem to result in higher levels of regional
collaboration by their firms. However, regional orientation does have a significant negative
impact on cooperation with partners from outside the region. Increasing the level of regional-

from 1.3 to 0.4. Finally, work-related trust does not have a significant impact on any of the
types of cooperation.
Overall, manager values have a significant impact on the company’s level of cooperation5,
and they work in fundamentally different ways for local compared to international interaction.

5 As is often the case in social science research, the direction of causality is not straightforward. There are at
least two concerns that suggest some degree of reverse causality may be captured in these empirical
relationships. Firstly, a successful history of collaboration with partners will make managers more trusting
and, in the case of international collaboration, more open-minded. Secondly, internationally oriented firms
may purposely recruit managers that possess certain values, e.g. open-mindedness (we owe the latter point to
an anonymous referee).
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national partner types from 2.2 to 0.8 and the predicted number of international partner types
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mindedness from the minimum to the maximum value reduces the predicted number of

Figure 3: Managers’ value orientations and their firms’ patterns of collaboration
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Other manager characteristics also matter for their firms’ engagement in local and non-local
collaboration. More educated managers cooperate with a significantly higher number of
national and, particularly, international partners, but education does not count for regional
cooperation. Conversely, age has a significant negative impact on the use of regional partners,
but not on national or international cooperation. The manager’s personal network in terms of
directorships held in other companies does not significantly affect any type of cooperation.
When it comes to firm characteristics, company size has a significant positive effect on all
forms of cooperation, but, in line with expectations, seems to matter even more for the costlier

with a higher number of foreign partners. They also engage less in local collaboration, while
not differing from domestically owned companies when it comes to national collaboration
outside the region. There are also significant differences between industries. The highest
levels of international collaboration are found in the mining, manufacturing, trade and
services sectors, whereas the supplies and mining sectors have the highest levels of regional
collaboration.
There are also significant differences between regions in their levels of cooperation, even
controlling for all the other variables in the model. For total partners, businesses in Trondheim
cooperate with a significantly higher number of partner types than those in Oslo. When it
comes to regional partners, the number of partner types used by companies in Oslo was
significantly lower than all the other four city regions. For national partners, being located in
Oslo, Bergen, and Stavanger has a significant negative impact on the number of partner types
used compared to Kristiansand. However, there were no significant differences between cityregions in the number of international partner types used, controlling for the effects of other
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the choice of partners: Foreign-owned companies are, not surprisingly, likely to cooperate

working

pipeline-type collaboration than for regional collaboration. Ownership also has an effect on

variables. The region in which a company is located seems to matter more for local
collaboration than for international interaction.

Conclusion
Recent analyses of clusters and agglomeration have looked for the sources of innovation of
firms in the combination of the multiple interactions of firms within the region and in the
connections of certain firms in the region with the outside world. The story emerging was one
of complementarity. Local interaction took place without much effort through frequent face-

greater innovation and reap economic benefits. The reward of creating or engaging in global
pipelines was radical innovation in individual firms. Radical innovation benefited first the
firms involved in the global pipeline, but was ultimately diffused almost effortlessly within
the region through local interaction or local buzz.
The problem with the view of global pipelines and local interaction reinforcing one another is
that it has always been tested in specific case studies where it often seems to have worked.
There is a dearth of analyses that have systematically addressed whether the complementarity
of these two types of interaction holds across a large number of firms. This has been the main
aim of this paper, which has looked at the sources of innovation of 1604 firms across the five
main urban agglomerations in Norway.
The picture which emerges from the analysis does not conform to that generally stemming
from the theoretical literature and from case-studies. The starting point is similar: once other
characteristics are controlled for, international cooperation appears as the main source of
radical product and process innovation. However, pipeline-type interactions are also
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often costly attempt by individual firms to engage with external actors in order to generate
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to-face interaction in high trust environments, while global pipelines implied a conscious and

conducive to incremental product innovation. In contrast to most previous analyses6, local
(e.g. Porter, 1990) and, more specifically for the case of Norway, national (Onsager et al.,
2007; Isaksen, 2009) interactions do not seem to promote firm-level innovation. There is also
little evidence of complementarity between global pipelines and local interaction within
Norwegian agglomerations. Firms that develop international partnerships are likely to
innovate, firms that rely on national and local interaction are not, meaning that the transfer
mechanisms of knowledge and innovation within close geographical proximity are either
broken or less prominent than previously thought. Firms can therefore not expect to rely on

We can only speculate as to why this is the case. Part of the reason may be that frequent and
repeated interactions with other socioeconomic actors in relatively small and high trust
environments may not yield the expected returns. High cognitive, social, and institutional
proximity may end up creating a relatively homogenous environment in which new ideas find
it difficult to take hold and diffuse. It may also be the case that firms in the same sector, which
by definition are bound to be competitors, may be less prone to interact and collaborate than
previously thought. But what this study has demonstrated is that the attitudes of individual
managers play an important part in the innovative capacity of their firms. Open-minded
managers without excessive regional orientations are often in charge of firms which develop a
greater number of international interactions of the sort that promote greater innovation. In
contrast, managers who exhibit a greater regional trust are better at establishing local,
regional, and national channels of cooperation which do not necessarily result in greater
innovation.

6 Only a limited number of theoretical contributions (e.g. Bathelt et al, 2004) and empirical studies (e.g.
Malmberg and Power, 2005) have upheld relatively similar views.
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they are to remain innovative and competitive.
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local interaction for new knowledge. The creation and engagement in pipelines is a must if

The contrasting results between our firm-based quantitative approach and the more traditional
case-study approaches open new challenges and new avenues for research. The reasons for
the contrast between our results and those of previous cluster-based studies, which, in the case
of Norway (Onsager et al., 2007; Isaksen, 2009), tend to highlight, with different nuances, the
relevance of the local, international, and, especially, national scales in generating the
interactions to ensure the dynamism of the region, deserve closer scrutiny. Do firms in all
regions behave in a similar way? Or do place-specific historical, institutional, or
socioeconomic distinctions render the archetypical sources of innovation identified in this

seem to be less conducive to innovation than previously thought? All these questions demand
answers and a more concerted effort to analyse how firms in agglomerations innovate using
different theoretical approaches and methods.
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Are there significant differences across Norwegian regions? And why does local interaction
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paper nothing more than statistical artefacts far removed from the reality in Norwegian cities?
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Appendix 1: Principal components analysis

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Unexpl

‘Most people can be trusted’
(dichotomy).

0.37

-0.13

-0.29

0.37

0.64

‘I trust other business managers in this
region’.

0.67

-0.00

0.06

0.05

0.54

‘I trust politicians in this region’.

0.77

0.07

-0.02

-0.04

0.40

‘I trust public officials in this region’.

0.74

0.08

-0.02

0.10

0.44

‘It is important to maintain
employment in the region, even when
it hurts company profits’

0.06

0.06

0.65

0.11

0.56

‘I find it easier to cooperate with local
and regional actors than people from
other parts of the country’

0.04

-0.07

0.70

-0.00

0.51

‘It is right to include employees in
decision-making, even if the processes
take longer’.

0.12

0.14

-0.02

0.72

0.45

‘It can be right to let the employees
get their way even in cases where
other options in my opinion would
have been better’.

-0.04

0.04

0.17

0.72

0.45

‘The old and proven is usually better
than newfangled ideas’

-0.09

-0.11

0.54

0.00

0.69

‘I need to improve my understanding
of other countries’ cultures’.

0.07

0.69

-0.20

-0.06

0.48

‘I wish Norway and Norwegians were
more open to the world around us’.

0.09

0.76

-0.03

0.02

0.41

‘I’m most comfortable around people
who are open to change and new
ideas’.

-0.05

0.62

0.09

0.22

0.56

Eigenvalue

1.77

1.49

1.36

1.25

% of variance

14.7

12.5

11.3

10.4

papers series

Dimension

working

Table A1: Principal components analysis

51.0
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papers series

working

Components with eigenvalues > 1 were extracted and rotated using the varimax with Kaiser
normalisation procedure. Missing values and ‘don’t know’ were replaced with series means
for individual indicators before the analysis was run.
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