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Abstract

Against the backdrop of rapid development of e-commerce and increasingly changing consumer de-
mands, the complexity of research and production continues to increase, and the uncertainty of
costs also rises. This requires companies to engage in closer collaborative innovation when design-
ing and manufacturing products. However, in the field of e-commerce, joint product development
between enterprises faces a series of new challenges in cost sharing and profit distribution, espe-
cially in how to effectively motivate all parties to achieve collaborative innovation and optimize re-
source allocation. In this article, we conceptualized and modeled the joint development of products
involving two companies with different development capabilities—R&D institutes and manufactur-
ers. We studied the optimal cost sharing incentive strategy for collaborative cooperation between
R&D institutes and manufacturers, and provided the optimal level of technological innovation and
the optimal cost sharing ratio for R&D institutes under this model. The research results show that
when the technological innovation level of the manufacturer is greater than or equal to a certain
threshold, the R&D institute should choose a cost sharing strategy, and the cost sharing ratio is pro-
portional to the R&D institute’s technological innovation elasticity coefficient and the R&D insti-
tute’s unit technological innovation return coefficient. In the cooperation mechanism between the
R&D institute and the manufacturer, the equilibrium return of Stackelberg game with a master-
slave relationship is better than that of Nash game equilibrium. The analysis further shows that by
sharing part of the producer’s costs the R&D institute can increase the level of technological inno-
vation on both sides and achieve a situation where both the R&D institute and the producer’s reve-
nues increase, thus achieving a Pareto improvement.
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