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Technology Complementarity, Product Substitutability
and Firm R&D Cooperation

Shi Guang
Guanghua School of Management, Peking University, Beijing 100871, China

Abstract : In order to explore the optimal mechanisms and influencing factors. This paper constructs a two-stage dynamic duopoly

model at the micro level of firm to discuss four R&D cooperation mechanisms under knowledge spillover effect. The impacts of

technology complementarity and product substitutability on innovation are further explored using comparative statics analysis. It is

found that under Cournot competition, it is optimal for firms to cooperate in both R&D input and output. When the spillover effect

and R&D cost are sufficiently large, cooperation only in R&D output is the worst mechanism, and the innovation under any coop-

eration mechanism is insufficient compared to the social optimal level. When the discouraging effect of technology complementari-

ty on knowledge spillover dominates its encouraging effect on R&D efficiency, firms should choose cooperating partners with low

technology complementarity. Otherwise, firms should choose cooperating partners with either sufficiently low or sufficiently high

technology complementarity. Product substitutability of cooperating firms always discourages innovation.
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