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Abstract:

A successful product line design often inevitably relies on close coordination between marketing and engineering domains. While there are a number of existing studies in the area of product line design, none of them have fully addressed the problem of integrating marketing and engineering considerations effectively in the design of a product line. The main goal of this paper is to introduce such a method. Our single-step optimization focuses on maximizing firm’s expected profit subject to the engineering capabilities and restrictions of each product in the product line. In particular, we account for not only the interrelationships between consumer preferences and engineering capabilities/restrictions in the design of each individual product, but also the revenue and cost interactions across the products in the product line. We demonstrate that, the optimization method proposed in this paper overcomes some limitations in the sequential and multi-objective approaches proposed by previous research. We implement this optimization in both a simulation study and an actual development of power tool product line undertaken by a major US manufacturer. The results indicate that, by integrating inputs from marketing and engineering domains simultaneously, the proposed method leads to a better product line than the alternative approaches of considering requirements from these two domains separately.
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