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Introduction 
• An alternative approach to R&D collaborations using an 

evolutionary, multi-agent based and sector-level 
cumulative innovation model. 

• Simulate the evolution of an R&D driven market 
composed of profit-driven firms and boundedly 
rational consumers 

• Frequently discussed research questions in the 
empirical literature on RJVs will be explored 

• Extend beyond a basic confirmation/rejection of the 
hypotheses by showing that the way a firm is defined 
as an R&D collaborator has a significant effect on 
research results 



Model 

• Supply and demand together 
• Competition on quality and price  
• Innovators vs. Imitators, Collaborators vs Non-

Collaborators, Knowledge-sharing vs Cost-
sharing Collaborators 

• Utility maximization in a boundedly rational 
way.  

• Continuous firm entry and exit 
 



Model Advantages 
• Keep track of all variables of interest and whether a 

firm showing the characteristic of being a collaborator 
is actually in a RJV at a given point in time.  

• One of the few models studying RJVs with different 
motives (cost sharing vs. skills sharing) from an agent-
based perspective 

• Whereas most evolutionary models focus on process 
innovation, this one exclusively models product 
innovation,  

• Competition both in the R&D process and goods 
market 

• Multi-product firms 
 



Figure 1. R&D efficiency of a RJV as a function of the difference 
in techniques   between firms 



Figure 2. Inverse Herfindahl Index for the number of firms 
 



Figure 3. Market shares (%) of firm groups following different 
R&D strategies 

 



Figure 4. Maximum and minimum quality levels available 
 



Figure 5. The ratio (%) of active collaborators to potential 
collaborators 



Figure 6. The ratio (%) of active collaborators to potential 
collaborators when R&D intensity is low, medium and high 



Figure 7. The ratio (%) of active collaborators to potential 
collaborators when market size is small, medium and high 



Figure 8. The market share (%) of active (1) and potential (2) 
collaborator firms 

 



Figure 9. The market share (%) of active collaborator firms when 
the level of competition is low, medium and high 



 
Figure 10. The market share (%) of potential collaborator firms 

when the level of competition is low, medium and high 

 



Figure 11. Collaboration ratio (%) when competition is low, 
medium and high 



Figure 12. The market share (%) of knowledge-sharing active collaborators 
when knowledge heterogeneity is low, medium or high 



Figure 13. The market share (%) of knowledge-sharing potential collaborators 
when knowledge complementarity is low, medium or high 



Figure 14. Collaboration ratio (%) within knowledge-sharing potential 
collaborators when knowledge heterogeneity is low, medium and high 



Conclusions 

• A distinction between active and potential 
collaborators, which is harder to make in 
empirical studies 

• Active R&D collaborators command a lower 
market share than non-collaborators whereas the 
market share of potential collaborators is higher 
than that of non-collaborators 

• Competition increases active collaborators’ 
market share whereas potential collaborators are 
found to lose their market share as competition 
intensifies.   
 
 



Conclusions 
• Technology complementarity boosts the market share 

of active and potential collaborators motivated by 
knowledge sharing 

• The research results of the empirical studies on RJVs 
should be interpreted with some caution in regard to 
the chosen method of defining collaborator firms. 

• Strategy change? 
• A complex product in a multi-dimensional technology 

space rather than in a one-dimensional one 
• What happens when a structural market characteristic 

(e.g. market size) or a behavioural rule (e.g. R&D 
intensity, utility function) is changed. 
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