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1. BACKGROUND

Industrial R&D is widely seen as a key driver of productivity and economic growth.  In 1996, U.S. firms spent almost 120 billion dollars on industrial R&D, in large part because they expected to appropriate a substantial part of the return.  Many believe that patent rights are essential to the protection of this return to invention and are consequently a key inducement to R&D.


This belief in the importance of patents and intellectual property protection has, over the past fifteen to twenty years, underpinned a trend towards a strengthening and broadening of patent protection.  In 1982, the Court of Appeals for the Federal Circuit was established to make patent protection more uniform, and indirectly, strengthen it.  Since then, patent rates, plaintiff success rates in infringement suits and the number of infringement suits filed have all increased substantially (Kortum and Lerner [1999], Lanjouw and Lerner [1997], Merz and Pace [1994], Administrative Office of the U.S. Courts [1997, Table C-2A]).  Since the early 1980's, we have also witnessed an expansion of what can be patented.  Diamond vs. Chakrabarty established the patentability of new life forms and the State Street court decision of 1998 has extended patent coverage broadly to business applications of software and financial service products.  Since the Bayh-Dole Act of 1980 and subsequent legislation, we have also witnessed an expansion of who can patent, with the major extension of eligibility to universities conducting research with public funds as well as government labs.  A similar strengthening and broadening in patent and intellectual property rights is also occurring in Japan and Europe.


Curiously enough, these policy changes have been made despite very limited understanding of the effect of patents--no less stronger patents--on industrial innovation and, in turn, technical advance.  Moreover, there is reason to question whether patent rights advance scientific research or industrial innovation in a substantial way.  For example, among empirical economists, the largely survey-based research studies of Scherer et al. [1959] Mansfield [1986], Mansfield et al. [1981], Levin et al. [1987] and Cohen et al. [1997] suggests that in the preponderance of U.S. manufacturing industries, patents may not be important in protecting inventions and, by implication, in encouraging R&D conducted by firms.  The preferred alternatives to the use of patents to protect invention in the majority of industries include the use of first mover advantages, the exploitation of complementary manufacturing and sales capabilities and the use of secrecy.  On the basis of an historical examination of the development of electric lighting, radio, automobiles and airplanes,  Merges and Nelson [1990] contend that the recent tendency to grant broad patent protection may impede innovation. Lerner [1995] further suggests that patent litigation is especially burdensome for small firms and startups with less access to finance, conceivably undermining their contributions to technical advance. Cohen et al. [1997] speculate that their evidence of a pervasive use of patents for both blocking rivals from patenting related inventions and for defensive purposes, as well as the increase in patent rates and infringement suits since the early 1980’s, may reflect a growing use of patents as weapons in non-cooperative strategic interactions, particularly in electronics and semiconductors (for partial confirmation, see Hall and Ham [1998]). Moreover, they suggest that the litigation-intensive patent portfolio races observed in these settings may restrain entry and competition, which can be important sources of innovation over the long run.


More recently, legal scholars Heller and Eisenberg [1998] have claimed that patentability has been extended to such fine-grained notions of invention in domains such as biotechnology, that an excess of claimants to pieces of the same new product or process may paralyze commercialization, creating a "tragedy of the anti-commons".  In a related argument, some industrialists claim that the aggressive licensing strategies of some firms have led to such a stacking of fees that otherwise valuable innovations may not be commercialized.  Legal practitioners such as Cecil Quillen, former Senior Vice President and General Counsel of the Eastman Kodak Company, claim that since the early 1980's, the legal costs of intellectual property protection have risen to the point of seriously impeding innovation itself (Warshofsky [1994]).


In addition to the impacts of patent policy on industrial R&D and innovation, concerns have been expressed over the patent and intellectual property practices of universities.  One of the central concerns, expressed by Mowery et al. [1999] and others, is that patents on fundamental scientific and technological information, by restricting subsequent use and application, undermine the achievement of subsequent advances.  Mowery et al. also argue,

contrary to conventional views, that the provisions of Bayh-Dole have not been essential to the subsequent commercialization of these developments. Cohen et al. [1998] further suggest that

privatization of information flows out of universities that has accompanied deepening ties with industry also poses hazards.  Specifically, they observed that numerous university-industry R&D centers in 1990 had policies which permitted the delay of publication or even the deletion of scientific information by industrial sponsors prior to publication.  In the light of Cohen et al.’s [1998] findings that the key channels through which academic research contributes to industrial R&D are publications and public meetings, such disclosure restrictions may well undermine innovation broadly.


Thus, we should not assume that current patent policy is advancing innovation uniformly across all sectors and industries.  We should not, however, assume the contrary either.  For example, Levin et al. [1987], Mansfield [1986], and Cohen et al. [1987] acknowledge that in selected industries such as drugs or medical equipment, patents appear to be effective.  Patents also appear to stimulate technical advance by allowing inventions to be used more effectively than otherwise.  By making possible the market exchange of new knowledge, the U.S. patent system contributes to the more efficient use of new knowledge. By creating a market for knowledge and otherwise safeguarding investments in new knowledge, the patent system has also contributed to the birth and growth of innovative firms in sectors such as biotechnology, software, semiconductors, chemicals and scientific instruments, especially in the U.S. (Arora and Gambardella [1994]).


The point then is not that current patent policy does not confer significant advantages, but that there may be the potential for doing better. In this regard, I am currently working in association with the National Research Council’s Science, Technology and Economic Policy (STEP) Board effort which is beginning to examine the impacts on innovation and technical advance of intellectual property policy in the U.S. and consider the prospects for reform.  Indeed, many of the concerns conveyed above are motivating the STEP Board’s initial efforts.  

In the early proceedings of the STEP Board on this subject, a number of key issues and possible policy solutions have been identified.  


First, there is the concern associated with the patent portfolio rates and increasing litigation that current patent policy may not favorable to industry entry, including start-ups, in selected industries such as electronics.  One solution here, suggested by Barton [1999], is to raise the standards of novelty and non-obviousness so only major innovations are issued patents.  Another solution might be to invoke antitrust strictures more aggressively in these settings.


Second, another concern is the growing litigation costs associated with patents and their defense.  One solution is greater vigilance at the stage of issuance of patents by the PTO.

Another solution, which appeared to obviate much of the need for litigation in Japan, might be the institution of pre-grant opposition; that is, the permitting of challenges to patents by private parties before the issuance of the patent.  In Japan, until pre-grant opposition was done away with in 1996 (partly due to pressure from the U.S.), pre-grant opposition also played an important role in the examination process itself.


Third, the patenting of fundamental research findings or tools that are needed to advance subsequent innovation should be restrained.  This bears especially on the research conducted in universities.  A solution here may be the exemption of certain classes of research findings, tools or data from intellectual property protection, or the imposition of compulsory or liberal licensing rules.  Another solution, suggested by Barton [1999] is using the utility principle to move patenting activity away from fundamental concepts toward more directly commercializable inventions. 


Fourth, patents have played a minor role in the U.S. in disseminating technical information in a timely way despite the principle that the government awards exclusive use via a patent in exchange for public disclosure.  In contrast to the U.S. experience, Cohen et al. [1999] have found that patent disclosures represent the most important channel of cross-firm R&D spillover in Japan, and consequently may make substantial contributions to the national innovation system in Japan.  A possible solution here includes, following the examples of Japan and Europe, automatic disclosure of a patent application after 18 months as well as the institution of a system of priority based on a first-to-file rather than first-to-invent rule.  A much modified 18 month disclosure rule is currently in legislation pending before Congress. 


Fifth, although not noted above, growing emphasis on the use of secrecy to protect inventions (Cohen et al. [1997]), and growing litigation over the misappropriation of trade secrets as well as the passage of the 1996 Economic Espionage Act, may suggest excessive restrictions on the mobility of personnel and technical information flows across firms.  These restrictions may benefit from some form of relaxation or a provision of exemptions.  Consider, for example, that the origin of the semiconductor industry in the U.S. owes much not only to the forced licensing of AT&T's transistor technology but to the mobility of key personnel, as when Noyce, Moore and the six others left Shockley’s firm to form Fairchild, and when Moore, Noyce and Grove left Fairchild to form Intel.
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