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The objective of this paper is to make a contribution to a debated issue in industrial organization, namely that of the relationship between market structure and innovation. We place this topic within a theoretical framework and in context of the agricultural biotechnology research market. Specifically we explore how the incentives to innovate for firms are shaped by two distinctive features of the ag-biotech market. Firstly, there exists a highly concentrated upstream market (the R&D market) which supplies innovative products to a competitive downstream market (the farm product market). This would suggest that for firms in the R&D market, R&D investment decisions are based on demand emanating from the farm products market, as well as the strategic interaction with other firms in the R&D market, given its oligopolistic structure. A second distinctive feature is that the strength of the intellectual property rights also determines how much of the benefits are appropriated by the innovating firms which in turn influences their incentives to innovate. A weak patent system or difficulty of protecting one’s intellectual property for technical reasons may negate any advantages of a large market for innovations.

 
This paper extends the current literature on the determinants of research in several ways: (1) instead of assuming identical farm size, as is commonly assumed in the literature modeling firms’ incentive to innovate, our model allows for different firm sizes in the market for innovation has several categories of firms of different sizes in contrast to most models of innovating firms which assume identical firm size; (2) by modeling R&D investments as means of new product development rather process innovation (which reduces innovating firm’s own cost), our analysis provides a more realistic description of innovation in ag-biotechnology; (3) our model ties oligopolistic firms’ R&D investment decisions with heterogeneous farmers’ profit maximizing behavior and thus establishes a link between the decisions of developers of new products and their final users.

In our model, biotech R&D is carried out by oligopolistic firms to develop new and improved (genetically modified) products. The revenues of these biotech firms are determined by the adoption of the biotech products by the farmers as well as the strength of the intellectual property rights system. Competitive farmers maximize their profits by choosing among a given set of available technologies, i.e., biotech and non-biotech products. Biotechnology firms simultaneous and non-cooperatively choose their optimum R&D investment to maximize individual firm’s profit. In this model, we assume that (product) innovation is a deterministic function of the R&D investment.

Once the basic model has been developed we expect to be able to examine not only the relationship of market structure, firm size and innovation in the ag-biotech context, but also other factors such as consumer acceptance and cost of regulations that also influence firm R&D decisions.

