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Motivation 

 
•  Technological collaborations are largely supported by regional, national and 

EU policies 
•  Research has emphasized the role of  industrial cluster, localized spillovers and 

networks 
•  Recent stream of  literature : 

–  Investigates the respective impact of  proximity and networks 
–  Raises the proximity paradox (Torre & Rallet, 2005; Boschma & Frenken, 

2009) 
•  Better understand the interplay between proximity and networks and assess its 

impact on the performance of  innovation 
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Theoretical background 

•  Geographical proximity and networks 
–  Knowledge flows are highly localized to the extent that individuals are not 

mobile (Lissoni & Breschi, 2009 – Ter Wal, 2011) 
–  Individuals and firms need to be embedded in networks to benefit from 

knowledge flows – minimize the role for geography (Autant-Bernard, et 
al. 2007; Maggioni et al. 2007) 

–  Organizational, social and geographical proximity are substitutes (Cassi & 
Plunket, 2012) 

Findings: Performance is higher when partners are geographically close; 
inter-regional linkages reduce firm performance (Fornahl, Broekel & 
Boschma, 2011 ) 
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Theoretical background 

•  The position of  actors in the network 
(Coleman, 1988; Burt, 1992; Fleming et al. 2007, Baum et al., 2012…) 

–  Closure positions: Strong cohesive ties (Coleman, 1988) 
•  Share social proximity - Promote trust and collaboration / Redundant 

ties: similar knowledge bases and technological skills 
–  Bridging positions: Weak ties = Brokerage position (Burt, 1992) 

•  Enable access to new knowledge and resources/Difficult to manage  
Findings: Network position (degree centrality, intensive R&D) does not 
increase performance (Fornah, et al. 2011) 

•  Technological proximity 
–  Optimal level of  cognitive proximity: inverted U shape (Mowery, et al. 

1998; Nootebom et al. 2007) 
–  Exploration (favoring distance ?) versus exploitation (favoring proximity?) 
Findings: Too much cognitive performance harms innovation: proximity 
paradox with respect to cognitive distance (Fornhal et al. 2011 & Broekel and 
Boschma, 2012) 
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Our contribution 

Extend previous findings: 
 

1.  European collaborations: EU 15 + Switzerland & Norway (1990-2006) in 
genomics 

 
2.  Explore Network positions: Social Network Analysis to account for the 

actors’ centrality and the partners relative position within the network 
(closure vs bridging ties) 

3.  Explore the interplay of  network and proximity variables to explain 
collaborations and the innovative performance of  these collaborations 



 
Data and descriptive statistics 

•  Patent data: 12,968 patents in Genomics, 4,406 distinct applicants and 24,708 
inventors (Patstat) 

•  Unit of  analysis: co-inventor dyads between active inventors 
•  Geographical proximity: 

–  +50% of  inventors are located in France, Germany and UK 
–  86% of  collaborations are within countries, 35% are within NUTS3 regions 

•  Organizational proximity: 
–  58% are inter-organization among which 55% are between companies and 40% company-

public research collaborations 

•  Network position: 
–  41% of  closure ties: intra-component ties for which geodesic distance = 2 or 3 
–  55% of  bridging ties – collaborations across separate network components 
–  Closure ties are mainly local (42% vs 29%) and within organizational (60% vs 25%) ties 
–  Bridging ties more international (18% vs 9%) and inter-organizational (75% vs 40%) 
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Dependent variables and estimation 

We contrast network formation and innovative performance: 
 
•  Network formation: case-control for forming a tie versus not forming a 

network tie 
–  Rare event logit (Sorenson et al; 2006; King and Zeng, 2001) 

•  Performance measure: forward (family) patent citations net of  self-citations 
(Martinez, 2010) 
–  Proxy for technological quality of  inventions and economic value (Albert 

et al. 1991; Trajtenberg, 1990; Harhoff  et al. 1999; Gambardella et al. 
2008 

–  Negative binomial with robust errors adjuster for (patent) intra-group 
correlation of  errors 
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•  Geographical and social proximity does not benefit patent quality 
•  Organizational proximity (Inter-firm and within-organization) yield higher 

performance compared to Firm-academia collaborations 
•  Technological proximity has an inverted u-shape suggesting the existence of  

an optimal level and supporting the proximity paradox 
–  Optimal level = .8 (44% of  all ties and 47% of  closure ties and 41% of  

bridging ties) 
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–  Proximity paradox with respect to technological proximity only holds when 
there is a lack of  social or organizational proximity 

–  Inventor’s network position does play a role relative to the technological 
needs 
•  When actors need some technological distance they rather seek outside their 

network and company (bridging ties) 
•  When actors need technological proximity, they benefit from searching in their 

close neighborhood (closure ties) 
•  Highest performance for inter-firm collaborations for some technological distance 

but for technological proximity, highest performance within organizations 



Findings 

•  Geographical proximity and network position per se does not influence 
performance  

•  Proximity paradox is partly supported and affects only technology 
–  Network position and organizational proximity are key! 
§  The paradox does not hold when social and technological are both high 
§  The paradox does not hold for intra-firm collaborations 

•  Bridging ties are able to manage effective collaborations at an optimal 
technological distance  and for inter-organizational collaborations 

•  Policy recommendation 
–  When considering the quality of  patents/performance: 

•  when searching for specialization (exploitation ?) effects, already 
existing networks should be favored 

•  When searching for diversification (exploration ?) effects, inter-firms 
should be favored, exploring new network links through bridging ties 
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Thank you for your attention! 
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