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We investigate the role of regional determinants and the firm’s absorptive capacity on innovation performance 

controlling by other sources of firm heterogeneity. The main hypothesis is that regional determinants matter, though 

their role is subtler than the one frequently assumed. Rather than a direct influence on firm’s innovation, the regional 

context moderates the effect of internal determinants, particularly those corresponding to the firm’s absorptive capacity. 

The findings for a sample of firms in Spain support this hypothesis. In the case of product innovation the most important 

mechanism of interaction seems to be operating through cooperation in innovation, whereas for process innovation it 

seems to be through highly skilled labour. The study also tests the hypothesis that SMEs are more sensitive to the 

innovative context of the region in which they are located, whereas a higher availability of internal resources in large 

firms made them less dependent on the technological characteristics of the region. 

 

 

 

 
It is observed that the share of innovative firms (in product and in process) varies substantially between regions, as it 

does the measures of firm’s absorptive capacity (performing continuous R&D activities, cooperate in innovation and 

employ high-skilled labour) and the external factors (GERD which is the share of the region’s gross expenditures in 

R&D on GDP, the percentage of population living in urban areas, the availability of highly educated workers, and the 

GDP per capita). Absorptive capacity, as measured by the three indicators, seems to be more abundant in regions in 

which the proportion of innovative firms is high, whereas it is scarce in those with low numbers of innovative firms. The 

share of firms performing R&D activities continuously is between one quarter and one third in Catalonia, the Basque 

Country, and Madrid, which is far beyond the numbers in low innovative regions (less and about 10 per cent). Similar 

disparities are observed as regard the proportion of firms that cooperate in innovation activities, whereas figures for the 

average share of highly skilled workers reveal that this type of labour is much more frequent in firms located in regions 

at the top of the innovation ranking; the opposite being also true. Overall, these figures suggest that regions differ 

sharply in the characteristics of their firms’ population, in particular with respect to those that determine the firm’s 

absorptive capacity. They also confirm, at the aggregate level, the positive relationship between absorptive capacity in 

general, and cooperation in particular, and innovation. 

 

Figures in the table also confirm the existence of outstanding regional disparities in the environmental factors that have 

been told to affect firm’s innovation. Once again, R&D intensity is much higher in regions with a large share of 

innovative firms. Regions also differ as regard urban population and the endowment of human capital. However, the 

relationship with the share of innovative firms is not as clear for these magnitudes. For instance, the share of urban 

population in Catalonia, which is the region with the largest share of innovative firms, is below that in some regions with 

a much lower share of innovative firms (e.g. Asturias and Murcia). Similarly, the value of the measure of human capital 

in Catalonia is similar and even below that in less innovative regions (e.g. Aragon and Castile Leon). Finally, the per 

capita GDP figures reproduce the well-known regional disparities in productivity and income per capita in Spain. They 

are supposed to capture the effect of other external determinants of innovation that are not accounted for by the other 

three indicators. 
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Innovation, Absorptive capacity and external factors in the Spanish regions. 

Note:  GDPpc in thousand €. The other figures in %. 

 

 

Estimates for the empirical model that accounts for the internal and external determinants of product innovation, 

including the interaction between the two, indicates that the region’s R&D effort moderates the effect of one of the 

elements of the firm’s absorptive capacity: cooperation in innovation. The estimates indicate that cooperation is a crucial 

element for the success of activities aiming at innovating in product in all firms. But it is more important for firms 

located in regions with a weak system of innovation than for those in regions characterised by a favourable R&D 

environment. As a matter of example, the odds of innovating in product is almost six times higher in the firms that 

cooperate and locate in the region with the lowest R&D effort (Balearic Isl.), while it is 2.75 times higher in the region 

with the highest (Madrid).  

 

As for the results of process innovation, the gap in the probability to innovate in process between firms that cooperate 

and those that do not varies with the region’s R&D effort, being wider in regions in which the R&D environment is less 

favourable. This means that cooperating in technological activities is important when explaining innovation in process, 

but it seems to be crucial for firms located in regions in which the aggregate R&D effort is low. 

 

The effect exerted by the level of R&D expenditures in the region on the impact of cooperation on product and process 

innovation is summarised by the figure below. It has been obtained by combining the estimate of the corresponding 

coefficients of the empirical models and the range of values for the ratio R&D expenditures over GDP in the Spanish 

regions. It is clearly observed that the model predicts a much higher impact of cooperation on both types of innovation 

for firms located in regions with a less favourable environment, in terms of R&D activities. Therefore, stimulating 

technological cooperation could be an effective way of improving the innovation output in firms located in less favoured 

regions. 

 

 Innovation Absorptive Capacity External factors 

 

 

Product  Process  

R&D 

cont. Coop. 

High-

skilled GERD Urban Human Cap. GDPpc 

Andalusia 0.24 0.34 0.11 0.07 0.08 0.85 0.38 0.21 14.20 

Aragon 0.29 0.36 0.17 0.13 0.09 0.70 0.51 0.28 19.90 

Asturias 0.26 0.32 0.12 0.12 0.09 0.67 0.45 0.24 15.90 

Balearic Isl. 0.11 0.21 0.04 0.03 0.04 0.23 0.39 0.19 21.30 

Canary Isl. 0.20 0.29 0.05 0.04 0.06 0.52 0.39 0.21 17.40 

Cantabria 0.26 0.32 0.12 0.11 0.09 0.45 0.34 0.27 18.00 

Castile Leon 0.28 0.35 0.14 0.15 0.09 0.86 0.32 0.27 17.30 

Castile La Mancha 0.23 0.30 0.09 0.08 0.06 0.42 0.09 0.18 14.70 

Catalonia 0.43 0.47 0.31 0.16 0.11 1.27 0.43 0.26 22.40 

Valencia 0.33 0.39 0.18 0.15 0.08 0.83 0.33 0.21 17.60 

Extremadura 0.15 0.26 0.07 0.10 0.08 0.62 0.13 0.19 12.20 

Galicia 0.29 0.33 0.16 0.14 0.07 0.85 0.23 0.23 14.80 

Madrid 0.36 0.37 0.26 0.16 0.12 1.69 0.75 0.33 24.60 

Murcia 0.26 0.31 0.12 0.09 0.07 0.68 0.46 0.22 15.80 

Navarre 0.35 0.41 0.20 0.18 0.11 1.34 0.33 0.34 23.40 

Basque Country 0.36 0.43 0.27 0.24 0.11 1.39 0.36 0.36 23.00 

La Rioja 0.26 0.36 0.13 0.12 0.09 0.63 0.49 0.26 20.60 
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Effect of firm’s technological cooperation depending on the R&D effort of the region 

 

 
 

 

The analysis for the groups of firms of different size (large firms versus SMEs) revealed interesting additional insights. 

The estimates indicate that performing R&D continuously and cooperate in innovation are equally important for SMEs 

and large firms. However, the interaction between the region’s R&D efforts and cooperation is only significant for SMEs, 

while it does not seem to matter for large firms. 

 

Overall, this research confirms the crucial role of technological cooperation on the success of the firm’s innovative 

process while also points to a differentiated effect depending on the regional context in which the firm operates. To be 

engaged in cooperation is particularly crucial for firms in areas with a poor R&D environment.  
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INFORMATION ABOUT THE PROJECT 
 

 
Objectives 

 

 

The overall objective of the project, to run over two years, aims to provide robust 

evidence about the role of technological collaboration and participation in global 

innovation networks in the success of the innovative activity of Spanish companies 

and the effect that it has on both business results, especially in terms of international 

competitiveness, and employment generation and income inequality. 

 
Team members 

 

 

INNOREDES Project is carried out by the Regional Quantitative Analysis Group 

(AQR). AQR members in the project team are R. Moreno, as PI, J.Ll. Carrión, E. 

López-Bazo, R. Ramos, V. Royuela, J. Suriñach and E. Vayá. It also includes the 

participation of R. Crescenzi (LSE), E. Miguelez (Univ. Bordeaux) And S. Usai 

(CRENoS-Univ. Of Cagliari). 

 

 

 
Contact details 

Regional Quantitative Analysis Group (AQR) 

Faculty of Economics and Business, Department of Econometrics, Statistics and 

Spanish Economy, Av. Diagonal 690, 08034 Barcelona 

Phone: (34) 93 403 72 41 Fax: (34) 93 402 18 21 

E-mail: aqr@ub.edu   

Web page: www.ub.edu/aqr 

INNOREDES Blog: www.proyectoinnoredes.wordpress.com/ 
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