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Focus: the relationship between the academic-
industry linkage channels and the geographical 
proximity between the two actors that interact. 



The literature: University-industry linkages 
and geographical proximity

• University-industry linkages

- Determinants of the links
· Individual, behavioural or structural factors

• University-industry linkages and proximity

- Geographic proximity is an important determinant of collaboration 
(Abramovsky, Harrison & Simpson, 2007; Bishop, D'Este & Neely, 2011; 
D'Este & Iammarino, 2010; Jaffe, 1989). 

- Relationship between proximity and interaction channels (Jaffe, 1989; 
Garcia et al., 2013; Mucio, 2013) 

- Some interaction channels with high codified content do not depend on 
geographical proximity

• University-industry linkages and quality

- Geographical proximity only matters if:
· it is linked to high quality universities (Broström, 2010; Laursen, 

Reichstein & Salter, 2011). 
· Or to groups of excellence (García et al., 2014; Caliari y Siqueira 

Rapini, 2016)



• Analyse the relationship between the academic-firms linkage 
channels used and the geographical proximity between the 
two actors in Mexico

• Perspective of the firms

• We differentiated by:
– type of public research organization (PRO) -universities, public 

research centers, and technological institutes
– by type of interaction channel

Objective



Research design

• Microdata obtained from a University-firm Linkage Survey for firms 
in 2014.

• Population of firms registered in the National Registry of Scientific 
and Technological Institutions and Firms (RENIECYT)(5374). 

• Response rate: 28.3% è the original database of the firms was 
composed of 1,521 firms.

• For this presentation:
– innovative companies (1,041) of manufacturing (523) and 

services (518) 
• The firms were asked to mention at least three PROs with which 

they have maintained links, and their geographical location. 
– This sample includes all these observations, so the total number 

of observations is of 1,937.



Heckman Model of 2 stages 
1.Selection: key determinants that affect the probability of linkage.

2.The decision of firms to link up with PROs in different 
geographical locations: linear regression that identifies the role of 
interaction channels based on the geographical proximity of the PROs-
firm interaction

Dependent variables:
1. For the selection equation: the interaction with PROs (universities, 

research centres, and technological institutes)
2. For the second stage of the equation: a categorical variable that 

indicates whether firm interacts with PRO at the local, regional, 
country or international level.

Independent variables
– determinants at company level

· structural and behavioural aspects
– Interaction channels



Findings



VARIABLES Determinants of 
linkage  

Geographic 
distance  

Firm size -0.075**  

 
-0.034  R&D employees with master and doctorate 

degrees 0.249*** 0.007 

 
-0.061 -0.021 

Foreign investment  -0.178 0.151* 

 
-0.129 -0.077 

Formal activities of R&D  0.131 0.164*** 

 
-0.086 -0.043 

Public funds for innovation 0.628*** -0.020 

 
-0.084 -0.046 

High tech manufacture  0.140  
 

-0.162  Low tech manufacture 0.307*  

 
-0.168  Traditional services  -0.052  

 
-0.186  Knowledge intensive services 0.303*  

 
-0.158  Constant 0.520*** 1.283*** 

 
-0.155 -0.102 

Pro>Chi2 0.0000 
 Observations 1,937 1,937 

Errores estándares robustos 
*** p<0.01, ** p<0.05, *p<0.1	



VARIABLES Determinants of 
linkage  

Geographic 
distance  

R&D employees with master and doctorate 
degrees 0.249*** 0.007 

 
-0.061 -0.021 

Foreign investment  -0.178 0.151* 

 
-0.129 -0.077 

Formal activities of R&D  0.131 0.164*** 

 
-0.086 -0.043 

Link with university  0.146*** 

  -0.047 
Link with research centre   0.439*** 

  -0.060 
Public funds for innovation  0.628*** -0.020 

 
-0.084 -0.046 

Radical innovation  0.045 

  -0.058 
Sale of new products   0.000 

  0.000 
Open channel  0.023 

  -0.109 
Mobility channel   -0.151* 

  -0.090 
Academic channel   0.053 

  -0.095 
Services channel  0.207* 

  -0.106 
Commercial channel   -0.145 

  -0.103 
Constant 0.520*** 1.283*** 

 
-0.155 -0.102 

athrho  -0.045 

  -0.108 
lnsigma  -0.173*** 

  -0.0146 
Pro>Chi2 0.0000 

 Observations 1,937 1,937 
	



1. Selection equation

• Structural factors play an important role in the decision to interact 
with PRO:
- size of the company (inverse)
- technological level of the sector

· low-tech manufacturing sector, and the knowledge-intensive 
services sector

• Behavioural factors play an important role in the decision to interact 
with PROs:
- Firms that follow an innovation strategy (do R&D),
- employ graduates to develop R&D activities,
- use public funds for research



2. Equation of the decision of firms to link with 
PRO in different locations

• Structural factors

- Firms with direct foreign investment are more linked to PROs 
located at a certain geographical distance

• Behavioural factors

- Firms with formal research activities are linked to PRO at a 
geographical distance, which suggests that this type of firm has 
accumulated sufficient AC to collaborate with PRO 
independently of its geographical location.

- Firms that are linked to universities and research centres also do 
so with this type of PRO located remotely (quality of the PROs) 

• The types of linking channels are important determinants for the 
geography of the PRO-firm interaction

- Interaction channels that involve more codified knowledge 
(Service Channel) are important for collaboration with PRO that 
are geographically distant

- Channels related to more tacit forms of knowledge (Mobility 
Channel) are associated with geographical proximity



Conclusions

• Objective: Analyse the relationship between the academic-firms 
linkage channels used and the geographical proximity between the 
two actors in Mexico

• How much matter geographical proximity?
– Firms that have an innovative behaviour tend to interact 

independently of the geographic location of their 
collaborators.

– The type of knowledge that flows is different according to 
geographical proximity è the type of interaction channels is 
relevant:
- collaboration with non-local organizations includes more 

codified knowledge flows (service channel) 
- the linkage with organizations that are in geographic 

proximity includes more tacit forms of knowledge 
(mobility channel).



Implications for policy

• Policy initiatives should introduce different instruments depending 
on the objective to be met:
- what kind of firms are you looking to stimulate,
- with what type of PRO the linkage is expected to be established,
- what type of innovation is expected to be promoted (new at the 

world level versus at the company level).
• Differentiate between incentives that can promote interaction with 

different types of PRO (universities, research centres or 
technological institutes
- The determinants of the interaction differ according to the type 

of institution
- The determinants of geographical proximity vary in terms of the 

actor with whom the firm is collaborating
• The results suggest that more creative ways are needed to 

encourage the interaction of small and medium enterprises with the 
technological institutes. 


