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Diverse routes to success
in innovation

• Not only how much innovation efforts to make, but 
also what kinds of innovation strategies to pursue

• Firm-level heterogeneity (Nelson and Winter 1982) 
• Sectoral patterns (Pavitt 1984)
• National patterns (Lundvall 1992, Nelson 1993)
• The aim of the paper is to 

– quantify innovation strategies of firms
– find out how much is innovation strategy of a firm 

influenced by the sectoral and national context



Overview of the dataset
• Micro data from the third Community Innovation Survey 

(CIS-3) provided by Eurostat
• Only successful innovators included
• A dataset of 13,035 innovating firms in industry and most 

sectors of market services in 13 European countries
• Belgium, Bulgaria, Czech Rep., Germany, Estonia, 

Spain, Greece, Lithuania, Latvia, Norway, Portugal, 
Romania, Slovakia

• Micro-aggregated weights that refer to the inverse of the 
so-called sampling fraction, corrected for non-response 
and for no longer existing enterprises



Hierarchical factor analysis
Firms choose from different options within the 

particular aspect of the innovation strategy and then 
combine them in the innovation process

Factor analysis in two steps:
1) Estimates separately on each set of the CIS questions

• Different innovation activities
• Effects of innovation

• Sources of information for innovation
• Methods of protection

• Other important changes in the firm
• Innovation co-operation

2) Factor scores obtained from these estimates enter the second stage, 
which reveals the different innovation strategies of firms



Factor analysis
on variety of innovation activities



Factor analysis
on effects of innovation



Factor analysis on sources of 
information for innovation



Factor analysis
on methods of protection



Factor analysis on other important 
changes in the firm



Factor analysis (2nd stage)
on innovation strategies



Overview of innovation strategies by industry



Overview of innovation strategies 
by country



A cross-classified
mixed-effects model



Intraclass correlation
coefficient (ICC)



Results of the mixed-effects model 
(26 industries and 13 countries)



Results of the mixed-effects model 
(13 industries and 13 countries)



Conclusions

• Four innovation strategies: i) Research-based, ii) 
User-driven, iii) Extensive, and iv) Social 
responsibility

• Sectors and countries matter to a certain extent, 
but most of the variance (from 80 to 95%) is 
given by heterogeneity among firms

• Are there more relevant aggregation levels 
above the firm level (different/deeper industrial 
classification or regional level)?
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