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500 Word Abstract
Small biotech research firms commonly strive to establish intellectual property rights (IPRs) on new technologies that can then be sold to larger firms with existing marketing channels. For example, in 2004 the large pharmaceutical company Pfizer paid $1.3 billion for Esperion Therapeutics, a small firm with a drug that boosts levels of “good” cholesterol.  For bio-pharming applications, small biotech firms usually generate novel production processes that reduce the cost of manufacturing drugs in markets that are currently served by just a few (or only one) firms with substantial market power.  In the U.S., incumbent firms with market power are constrained from acquiring such an innovating biotech firm under the Clayton Act of 1914, which prohibit mergers and acquisitions if they substantially lessen competition or tend to create a monopoly. Thus, buyers of small biotech firms with novel bio-pharming applications are unlikely to be current participants in the intended market and are likely to enter as an oligopolist.

In this paper we estimate the ex-ante value of IPRs for a bio-pharming application in such an imperfectly competitive market. Specifically, in this case study the innovating firm obtains a patent on the production of Glucocerebrosidase enzyme (Gaucher’s disease treatment) from transgenic tobacco. Gaucher’s disease is a genetically inherited disease where persons lack the lysosomal enzyme Glucocerebrosidase, leading to lung, bone, kidney problems and anemia. The current market for Gaucher’s disease treatment is served by one firm, Genzyme, and the cost of drugs for treatment is very high, averaging around $175,000 per patient annually.  Acquisition of the bio-pharming innovator’s IPRs by the Genzyme will most likely violate the Clayton Act.  Given this constraint, Cournot and Stackelberg duopolist strategies are employed to determine the value of the IPRs of the innovator based on the expected profit stream from competition with the current monopolist.  Both patent life and the emergence of a competitive fringe after patent expiration are considered in estimating this potential profit stream.  Consumer welfare effects are also calculated and the results are contrasted with the scenario where the innovator is acquired by the current monopolist, Genzyme. 

The analysis estimates that the innovator’s IPRs have a value of between $1.5 and $2 billion in an imperfectly competitive market, depending on the magnitude and nature of the unit-cost-reduction associated with the innovation and the resulting imperfectly competitive market structure.  Hence, potential profits from even a relatively limited application are capable of spurring significant research investments in bio-pharming innovations for therapeutic protein production. Yet, even with significant firm profits, consumers remain the main beneficiaries from the introduction of Glucocerebrosidase enzyme from transgenic tobacco into the market, with estimated gains in consumer surplus of between $4.1 and $4.9 billion. The case study also demonstrates the effectiveness of antitrust laws in increasing benefits to consumers from technical innovations. Consumer surplus is almost 50 percent higher in the presence of antitrust regulations than when the incumbent monopolist is allowed to acquire the innovator. Thus, regulations can play an important role in redistributing innovation benefits to a wider share of society, albeit while slightly blunting incentives for innovation.
