
Paper to be presented at the DRUID Academy 2013

on

DRUID Academy 2013
at Comwell Rebild Bakker, Rebild/Aalborg

Small-world network characteristics and firm innovativeness - Empirical

evidence from the German laser industry
Muhamed  Kudic

Halle Institute for Economic Research
Knowledge and Innovation

mkc@iwh-halle.de
 
 
 

Abstract
In the late 1960s Stanley Milgram conducted an experiment that is still highly topical, especially in the field of network
research. The specific concern of his research project was to understand how communication processes work in social
systems (Uzzi & Spiro, 2005, p. 450). He sent letters to a randomly chosen set of participants who were scattered
throughout the United States. Written instructions were included asking the recipients to pass the letter forward to a
specified target individual (Newman, 2010, p. 55). It turned out that almost one third of the letters sent reached even far
targets after roughly six distinct steps on average. Milgram?s (1967) groundbreaking experiment showed that people in
the US are separated by more or less six degrees of separation.

Milgram?s findings are highly relevant for innovation researchers. An in-depth understanding of the overall innovation
network structure is important for at least three reasons. Firstly, there are good reasons to assume that network
topologies affect the exchange of information, ideas and knowledge in multiple ways. Second, systemic level studies are
still scant but highly relevant for understanding the collective nature of innovation processes. Finally, systemic level
studies have some straightforward implications, not only for firms but also for policy makers, by providing an informative
basis for the evaluation of cooperation-related innovation policies at the national and supra-national level.

Against the backdrop of these arguments, it is all the more astonishing that small-world network properties have been
widely neglected in the field of interorganizational alliance and network research over the past decades (for a review
see, Uzzi et al. (2007). The overall goal of this study is to contribute to a deeper understanding of the small-world
phenomenon in an innovation network context. Inspired by previous research (cf. Uzzi & Spiro 2005, Fleming et al.
2007; Schilling & Phelps 2007) we put the ?small-world hypothesis? to the test according to which small worlds are
assumed to enhance creativity and the ability to create novelty in terms on innovations. We draw upon Zahra &
George?s (2002) potential and realized absorptive capacity concept to provide the missing theoretical link between
small-world network properties and firm innovativeness. 



We employ a unique longitudinal dataset that encompasses industry data, innovation data and network data for the
entire population of 233 German laser source manufactures between 1990 and 2010 to analyze the relationship
between small-world network properties at the macro level and the firm specific patenting activities at the micro level
over time. In line with Fornahl et al.(2010) we used data on 570 publicly funded R&D cooperation projects to construct
annual networks. Estimation results from a Negative Binomial panel data model with fixed and random effects indicate a
positive relatedness between a network?s average path lengths and firm level innovative performance (measured by
patent applications) at later points. Our findings for network clustering do not confirm our initial theoretical expectations.
Finally, in line with previous findings by Schilling & Phelps (2007) we found sound empirical evidence for a positive
relatedness between a network?s small-world nature and a firm?s subsequent innovativeness. 
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