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Abstract

Many high-tech manufacturing industries are faced with uncertain product
demand, high capacity investment cost, and rapid technology advancement.
These characteristics tend to weed out weaker firms and drive the industries
toward an oligopoly as they pass the embryonic stage. Recent examples of such
industries include semiconductor manufacturing and liquid crystal display
manufacturing. In an oligopoly, a firm can not afford to make capacity
decisions based on cost-benefit analysis alone, potential actions of rival firms
must be taken into consideration. In this paper, a gaming analysis of capacity
strategy in oligopoly competition with high irreversible investment cost and
high demand uncertainty is described by using industry data of semiconductor
manufacturing. The competition state of the industry is first described by
analyzing the trends of average selling price, materials and labor cost,
operating expenses, and capacity cost of representative firms. Using a
Brownian motion process model for capacity demand, an optimal capacity
model that a firm might undertake while disregarding the rival firm’s action is
next presented. This model is based on tradeoffs in operating income between
the consequences of over-capacity and under-capacity. Finally, gaming analysis
is presented for the interaction between two leading firms in the oligopoly. By
comparing the outcomes of aggressive and conservative strategies of capacity
investment, a conclusion is drawn. In an oligopolistic manufacturing industry
with differentiated marginal profits, high capacity cost, and differentiated
demand volatility between firms, the leading firm should adopt an aggressive
capacity strategy.

Keywords : Capacity Strategy, Oligopoly Competition, Game Theory,
Semiconductor Manufacturing, Capacity Investment Strategy
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