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Game analysis of manufacturer and remanufacturer under the

strategies of old-for-remanufacturing and old-for-new
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Abstract: In order to solve the operational decision problem in which the original manufacturer implements the
strategy of old-for-new and the associated remanufacturer affiliated to the same group implements the strategy
of old-for-remanufacturing simultaneously, this paper establishes a two-stage model under multiple demands
by using game theory, and analyses the changing trend of the optimal equilibrium solution. The results show
that the consumer market of old-for-remanufacturing cannibalizes the consumer market of old-for-new, or alter-
natively the consumer market of directly purchasing new products cannibalizes the consumer market of directly
purchasing remanufactured products when the replacement recycling price increases. However, the two type-
s of cannibalization effects occur simultaneously only when government subsidy of old-for-remanufacturing
increases. The subsidy can promote the recycling level of used products and expand the market share of re-
manufactured products, but not necessarily enhance the profits of the original manufacturer and the associated
remanufacturer. Only when the subsidy exceeds a certain threshold, can its negative impact on corporate prof-
its be eliminated. Further, the threshold condition can be reduced by raising the level of energy-saving and

cost-reduction of remanufacturing technology.
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Table 1 Main symbols and their implications
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Fig. 1 Manufacturing/remanufacturing system structure under the strategies of old-for-remanufacturing and old-for-new
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