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The current alarm over the dramatic rise in patents granted each year by the United States Patent and Trademark Office (“PTO”) springs from a deceptively simple question—do we have too much of a good thing?  

In at least one respect, the answer is an unequivocal “yes.”  No one doubts that the PTO is overwhelmed by the torrent of patents that inventors are filing.
  Beyond this point of agreement, however, views of legal commentators diverge.  Two opposing camps standout in this battle: the anti-commons contingent, which carries the banner of restraint;
 and the transactionalists, who are bullish about patents and favor the status quo.
  The two camps come to diametrically opposed conclusions about the effect of patents on transaction costs.  Anti-commons proponents believe that the surge in patents issued by the PTO risks fatally raising the transaction costs of innovation.
  Whereas optimism among transactionalists is leavened by their view that, far from impeding transactions, patents are essential to fostering efficient market transfers of valuable inventions.
 

Much of this battle has been waged with anecdotal evidence, although several recent empirical studies have begun to fill this void.
  This paper presents a comprehensive empirical analysis of U.S. biotechnology patents, which, because of their perceived social and economic importance, have provoked exceptionally heated debate.
  Beyond its high profile, biotechnology offers a rich context for examining patent policy.  Rapid scientific advances during the 1990s stimulated large influxes of private funding for research and rapid growth in the number of biotechnology patents issued.
  At the same time, universities and research institutes increased their patent filings, blurring the line between commercial and basic-science research.
  These economic and scientific developments have focused attention on biotechnology patents and propelled a parallel debate over the prudence of allowing patents on basic-science research tools, or “upstream technologies.”
  


Our empirical study is based on a dataset comprised of biotechnology patents granted from January 1990 through the end of 2004, about 53,000 patents in all.
  This work represents the first time that a comprehensive dataset of biotechnology patents has been compiled.  The dataset is unique in that it covers the period of most dramatic rise in biotechnology patenting, as well as important shifts in PTO policy towards more stringent standards for patents on genetic sequences and a significant retrenching of the biotechnology financial markets.
   

The data expose several new characteristics of biotechnology patenting so far unresolved by existing empirical studies of U.S. patents.  At the broadest level, we find that the number of biotechnology patents issued per year increased by more than 750 percent between 1990 and 1998.  More surprisingly, despite a forty-six percent increase in biotechnology applications during the past five years,
 we observe a twenty-nine percent decline in the number of biotechnology patents issued over roughly the same period.  These opposing trends reveal the otherwise latent power of the PTO to cull patents during the prosecution process.  The data are revealing another respect as well.  We find that biotechnology patenting is dominated by patents on methods or processes, as opposed to patents on genetic or protein sequences.
  This finding is significant in itself given that much of the controversy surrounding upstream biotechnology patents has centered on the patenting of genes and proteins.

One of the most interesting results of the study is the degree to which ownership of biotechnology patents is diffuse.  We find that even the largest biotechnology companies are on average granted fewer than twenty biotechnology patents per year.  Our data also show that the number of entities obtaining biotechnology patents has monotonically increased over the fifteen-year period covered by the dataset.  Interpreting these trends is necessarily impressionistic, but the lack of concentrated control, rising number of patent applications, and the continuous record of new market entrants are positive signs that biotechnology patenting is not adversely affecting innovation.  Further, while the large number and broad spread of patents among different entities raises the specter of patent anti-commons, we find little support for this theory in our analysis of the distribution of patents across distinct biotechnology subfields.
 

Beyond these descriptive statistics, our study reveals the stark analytical barriers limiting the PTO’s options for addressing the growing backlog of patent applications.
  Among legal commentators, a seemingly obvious target for reversing the patent backlog is the substantial majority of patents—some data suggest more than ninety-five percent
—that have little or no economic value.
  Their logic is simple.  Because the slim tail of high-value patents accounts disproportionately for the success of the U.S. patent system, valuable patents should receive special consideration from the PTO.  This strategy plainly requires that valuable patents be identifiable ex ante.  However, as Harvard economist F.M. Scherer has shown, the “innovation lottery” is chaotic and impervious to standard statistical methods that would otherwise allow the PTO to prioritize its patent review process along these lines.
 

A recent empirical article, “Valuable Patents,” adopts a refreshingly defiant view of Scherer’s notorious finding.
  It rejects Scherer’s model of the innovation lottery and, at least implicitly, the empirical studies on which it is based.
  While the authors acknowledge that “[t]here is something to [Scherer’s] idea,” they counter that: 

. . . if valuable patents can be reliably identified at the time of application, or at least at the time of issue, the lottery theory runs into difficulty.  At best, it becomes only a partial explanation—patentees may identify some clearly valuable patents, and may also apply for other patents in the hope that they might pay off.  That many valuable patents can be identified early may also suggest that an opposition system is feasible because competitors can rely on objective characteristics to determine early on which patents they should challenge.

There is an air of hedging in this declaration against randomness, but the logical premise of their opposition—causal consistency and chaos are incompatible—is certainly correct.  Extending this logic, the authors also rightly acknowledge that rational patent policies are contingent on predictive patent characteristics existing.  By contrast, the rare innovative strikes contemplated by Scherer are difficult, if not impossible, to manage systematically.  

The authors’ equivocal tone is more than stylistic, though.  As we will show, it portends several fundamental shortcomings of their analysis and, more importantly, the analytical impediments posed by the anemic predictive power of the patent characteristics on which they rely.  Standard patent characteristics, such as length of PTO review of patent applications (i.e., patent prosecution), number of claims, and citations made, prove to be only weakly associated with patent value.  We evaluate the reasons for the muted insight these factors provide for refining patent policies and predicting patent value.  This analysis underpins our critiques of three recent empirical studies of U.S. patents, including the Valuable Patents paper.
  It also forms the basis of our pessimism that prioritizing patents applications has the potential to revive the PTO’s flagging patent prosecution process.

These analytical constraints are not be grounds for despair.  Instead, they should motivate legal scholars to reconsider the mass-data methods that have dominated empirical studies of patents.  We favor selective narrow investigations of patenting in specific areas of research and development.  Only narrowly focused studies have the potential to provide the level of detail needed to understand localized patent dynamics—one can learn only so much from studies at twenty thousand feet.  We close the paper by outlining the elements of this approach.

The paper is divided into four parts.  Part I describes how the database was constructed, particularly the criteria used to classify patents under the rubric of biotechnology, and the general outline of our data analysis.
  Part II describes general trends in biotechnology patenting and discusses the implications of these findings for patent policy.  Part III examines the statistical limits of our study and three closely related existing studies.  In this section, we reassess the statistical constraints that are likely to preclude the PTO from effectively prioritizing the thousands of patents its examiners review each year.  Part IV returns to the obstacles hampering empirical studies of U.S. patents, focusing on Scherer’s model of the innovation lottery, and concludes with a brief discussion of opportunities for refining empirical methods given the analytical challenges posed by the unpredictable nature of innovative success.
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