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In recent years, concern has been expressed in several quarters that changes in patent policy are beginning to interfere with the public’s interest in access to scientific and technological advances.
  Many of the perceived problems are essentially distributive.  For example, patents on pharmaceuticals raise difficult questions on who may benefit from the fruits of society’s investment in medical research: questions on the terms on which essential medicines are made accessible to citizens of less developed countries; on ways to assure that all developed countries pay a fair share of the costs of medical research; and on whether it is appropriate for the patent system to require taxpayers to make transfer payments to those whose inventions were made with government support.
  Another set of problems—and the ones upon which we focus—relate more to the constitution of the public domain.  They suggest that structural changes in the patent system have reduced the flow of information into the public domain, restricted research opportunities, and slowed the pace of scientific and technological progress.


Empirical evidence on the effects of changes in the patent landscape on the public domain and innovation is decidedly mixed.
  However, there are many reasons to suspect that a problem may be emerging, at least in the United States.  Patents now cover more technologies, they last longer, and they have become easier to acquire and to enforce, both domestically and internationally.  Most troubling, patents have moved “upstream.”  They can now cover information, such as bioinformatics (information on the structure and sequence of genes and proteins), that may once have been considered too close to natural principles to be patentable and may be giving patent holders unprecedented control over research opportunities.  To make matters potentially worse, universities, formerly key sources of spillover knowledge, have become active participants in the intellectual property system.   Not only does their participation reduce the flow of information into the public domain, their efforts to patent their work pushes protection even further upstream and potentially decreases the willingness of others to tolerate unauthorized academic usages of patented works.


The first part of this paper traces the developments in U.S. patent law that are thought to pose the primary dangers to the public domain of science.  Under the  assumption that these changes pose risks to technological advancement and require re-assessment of the legal structure of innovation law, we next move to consider measures for cabining the effects of upstream patenting, which we regard as the most critical of the recent developments,
 and conclude with an analysis of whether a nation that sees a need to enact those measures can do so consistent with obligations incurred under the TRIPS Agreement.
  In this part of the paper, we rely and build upon arguments developed in a prior paper in which we conducted a similar analysis of three strategies for curbing perceived encroachments on the public domain: excluding certain fields or subfields from the subject matter eligible for patent protection; recognizing a new experimental use (or fair use) defense to infringement; and curbing the right to seek relief from those who agree to make the fruits of their own work publicly available.
  In this piece, we look at alterations to other parts of the constellation of rules that make up the patent system: strengthening the nonobviousness (inventive step) requirement; narrowing the scope of patent claims; and recognizing new occasions in which the government may use patented inventions without authorization (but with payment).  


As in our earlier work, we do not attempt to predict the outcome of future disputes in the WTO—there are far too few precedents for that.  Rather, our goal is to consider alternative strategies for protecting the public domain, and to identify interpretive approaches to the TRIPS Agreement that determine whether members can keep their laws attuned to the developments and needs of science.  Taking the two articles together, we conclude that under certain interpretations of TRIPS, a variety of prophylactic approaches could be taken, that each has a different pay-off as a matter of domestic public domain policy, but that the there is little relationship between the strength of the obstacle posed by TRIPS and the impact of the approach on innovation.

I. The Changing Structure of Patent Law


As noted above, U.S. patent law has changed in several important ways over the last few decades.  These changes send mixed signals, and have impacts on the innovative environment and the public domain that are difficult to assess.  Nonetheless, there are reasons to believe that, taken as a whole, they pose significant risks to the public domain.  In this part, we describe some of the changes that are of principal concern.
  


a. The numbers.   Currently, the technology sector is strikingly active in utilizing the patent system to protect its output.  The number of patents issued rises substantially each year;
 in response to various lobbying efforts, the patent term has been repeatedly enlarged;
 and increasing numbers of lawyers are entering into intellectual property practices.
  Of course, one could easily use these data to tell a bright story.  That is, these phenomena could be attributed to an increasingly robust innovation environment, one that produces more inventions entitled to patent protection, creates technology of a complexity that requires more time to earn back a return on investment, and, as a result, gives rise to a greater need for patent professionals to administer the system.  Further, the increase in patenting could be interpreted as a boon to the public domain.  To some extent, patents may be replacing trade secrets.  If so, then the underlying principles that furnish the basis for future creative possibilities are being disclosed more quickly and more fully.  And as these patents expire, the public domain is further enriched.  


We believe, however, that these numbers also give reason to be wary.  For one, the number of patent attorneys is growing at a faster pace than spending on research and development.
  This suggests that to some extent, information that was previously allowed to fall immediately into the public domain is now being protected.  (Certainly, there appear to be more practitioners around to persuade and help people to patent work they might have previously let go).  Collateral legal developments (sometimes unobjectionable in and of themselves) support this concern.  The TRIPS Agreement broadens the base of inventors who are eligible to patent in the United States, and the Patent Cooperation Treaty makes it cheaper for these inventors to file applications.
  Thus, there may be foreign inventions that formerly would not be protected in the United States that are now patented.  And since these international instruments also help U.S. inventors file in other countries, there is a concomitant decline in the public’s ability to engage in what Pam Samuelson calls intellectual property arbitrage—avoiding U.S. patent laws by utilizing inventions patented in the United States in places where they are not protected.


b. The subjects.   The scope of the subject matter eligible for patent protection has also expanded over the last few decades.  Here too a hopeful story could be told, for the changes could be accommodating the patent system to the types of inventions that characterize modern research endeavors.  Thus, the Supreme Court’s decision in Diamond  v. Chakrabarty
 could be said to do no more than reflect the changing nature of research in biology; Diamond v. Diehr
  SEQ CHAPTER \h \r 1and State Street Bank v. Trust Co. v. Signature Financial Group
 can be thought of as doing the same for computer technology and other business methods.  


In our view, however, it would be a mistake to see these cases as merely incremental.  Most of these changes were extremely hard-fought: Diehr, for example, is the culmination of three Supreme Court cases;
 State Street terminated a tortuous serious of opinions in the Federal Circuit and its predecessor court.
  The time taken on these disputes reflects the fact that the decisions represent a significant change in the type of discovery amenable to protection.  That is, in earlier eras, it was end-products that were thought of as the subjects of patent law.  These were products directed at consumers—the products of technology, and not the target of science.  Discoveries mainly of interest to science stayed in the public domain.  For example, in Funk Bros. Seed Co. v. Kalo Inoculant Co., the Supreme Court held that packets containing mixtures of bacteria were “no more than the discovery of some of the handiwork of nature and hence unpatentable’”
; and in Brenner v. Manson,
 the Court defined the utility required for patent protection as end-use (rather than research-use) utility.  But both the new biology and computer science break down these dichotomies: advances in these fields are inherently dual in character.
  Biotechnology inventions, for example, can have immediate commercial application as diagnostics or treatments and thus qualify for patent protection, even though they have enormous import to biomedical research.  Similarly, mathematical algorithms may be the basis of commercial software, but they simultaneously function as building blocks of knowledge.
 


A determination could have been made to follow an approach analogous to the idea-expression and merger doctrines of copyright law, and to deny protection to inventions that merge scientific principles with technological application.
 The decision to do otherwise means that patentees now enjoy a new type of control.  They not only hold rights over product markets; they also hold the keys to innovation markets.  Examples include patents on applications of NF-(B, a cell-signaling pathway;
 a patent claiming all antibodies recognizing CD34, an antigen found on stem cells,
 and a test for the gene BRCA1, which is linked to one form of breast cancer.  These patents can be (and in some cases have been) asserted not only against those who use the patented products to treat or test patients, but also against those who utilize the inventions for research purposes: scientists who study pharmaceutical products that function via the NF-(B pathway; researchers who need CD34 to conduct stem cell research; and physicians who want to exclude BRCA1-caused breast cancer in order to find other genetic susceptibilities to this set of diseases.  Unlike the case with most end products, there are no substitutes—no invent-arounds—for those who are working in the relevant areas.  Thus, when patentees make these assertions, they are attempting to control not only a product market, but also a rich set of research opportunities.


c. The participants.  The last few decades have also witnessed a significant reorganization of the scientific enterprise, at least in certain fields.  Two interrelated developments are of particular importance.  The first is that firm size appears to have decreased in favor of a system of loosely knit and changing liaisons.  For example, Woody Powell has documented a major shift in the way in which pharmacological research is conducted.  Traditional pharmaceutical companies tended to buy the expertise they required—they expanded their size as they brought the talent they needed inside the firm through hiring.  In contrast, Powell argues, biotech companies tend to rely on networking: they stay small and acquire the expertise they need on each project through serial collaborative ventures.
  Ronald Mann has observed a somewhat analogous situation in the software industry, where new technologies are first developed in small start-ups, which later grow or license.
  


The second development is in the role played by universities.  At one time, much academic work quickly became freely (or close to freely) accessible to the public, either because there was a norm against patenting or because the work was funded by the government and the government’s practice was to license any patents procured nonexclusively.  With the passage of the Bayh Dole Act in 1980,
 this changed.  Although the Act merely permits universities to retain patent rights in federally funded inventions, universities have adopted the right to patent with considerable enthusiasm, creating technology transfer offices to manage patent portfolios, to license and assign their patent rights, and to guide faculty activity in ways that promote the patentabilty of their work.


These changes put significant pressure on the patent system.  In an environment in which networking is key to survival, signaling business and technical competence is crucial.  Patents perform that role.  They let investors know that a firm has exclusive technical knowledge that can be exploited and that its principals understand the business steps that need to be taken to exploit that knowledge effectively.  Further, patents alert others in the potential network to the scientific capabilities that the patenting firm possesses.
  In addition, of course, patents create a way for firms to transfer information and enter into collaborative arrangements without losing control over what they uniquely know.
   


Operating in this way, patents may be thought of as facilitating innovation, for they potentially transfer not only patented technology, but also associated know-how.
  However, a strong argument can equally be made that these developments inhibit knowledge usage and production.  As restructured, technology industries now rely on patents even in situations where there may not be a need to exclude rivals.  Accordingly, there may now be more information subject to patent rights than was previously considered necessary.  Admittedly, this does not mean that the information that is now patented would have been made public in earlier times.  In fact, traditional, vertically integrated firms may have exploited their inventions as trade secrets.  But in many cases, these secrets would have been reverse engineered or rediscovered relatively sooner than the analogous patents would have expired.


A networked industrial structure also requires a large number of transactions and these are hardly costless.  Indeed, Rebecca Eisenberg argues that because of (among other things) the heterogeneity among the patentees participating in these networks, licenses can be extremely difficult to consummate, and some welfare-enhancing transactions may not be occurring at all.
  The ones that do occur may transfer a wealth of knowledge, but these deals can also camouflage coordinated actions restraining other innovators.
 And even without conspiracies, the proliferation of patents may pose formidable barriers to entry.  Entrants must wade through thickets of patents in order to determine whether and where they can operate.  Those that do go into business may find themselves at a disadvantage because they lack ammunition with which to counter patent assertions made by incumbents.
  


In fact, industrial restructuring may be part of what is fueling the upstream patenting phenomenon described in the previous subsection.  Technology transfer offices contribute to the prestige of research universities and may also factor into faculty recruitment.  But they are also costly to maintain.  To justify them, universities need a large portfolio of inventions upon which to base patent applications and licenses.   To the extent that academics work on fundamental discoveries and not incremental applications, transfer offices bent on increasing their stock of patentable technologies are put in a position where they must argue for extending patent protection to upstream innovations.


d. The adjudicators.  Enforcement is another important determinant of the vitality of the public domain, for if enforcement is difficult or socially disfavored, then information that is nominally protected may, as a practical matter, be publicly accessible for some, or for all, purposes.  There are several significant developments in this area.  First, and as noted above, the TRIPS Agreement has spread intellectual property protection globally.  Its compliance mechanism forces nations that may have taken a relaxed attitude toward certain infringements to enforce intellectual property rights more assiduously (especially when coupled with unilateral actions taken by the United States to promote intellectual property protection internationally).
  Further, as noted, the right that TRIPS gives to nationals of member states to protect their intellectual property in other member states may be curtailing opportunities for arbitrage.  


Arguably, more significant for the United States was the establishment in 1982 of the Court of Appeals for the Federal Circuit, which was given jurisdiction over patent appeals throughout the country.
  As with other changes, the court has likely had a mixed effect on the public domain and on innovation.  On the one hand, it is said to have created more predictability in the application of patent law, thereby increasing patent value, and thus spurring innovation.
  To some extent, it may also have decreased the probability that patents will be found infringed.
  At the same time, however, some of the court’s jurisprudence has worried supporters of the public domain.  The move toward patent protection for upstream innovations was mentioned earlier.  In addition, observers believe that the court has been using a less stringent nonobviousness (inventive step) standard.
   Specifically, critics point to the court’s use of the commercial success of the patented invention; its “obvious to try” doctrine; and the way it deals with the question whether the person of ordinary skill in the art (which is the benchmark in nonobviousness determinations) would think of, and be motivated to, combine pieces of prior art.
  


On the first point, the court has required decisionmakers to consider the commercial success of an invention as evidence that the invention meets the nonobviousness requirement, the theory being that if the invention had been easy to accomplish, the potential commercial value would have led others to accomplish it.
  That theory is, however, questioned on the ground that success could be due to other factors, such as collateral developments.  Further, litigators say that judicial instructions on commercial success lead juries to disregard the evidence that tends to show obviousness.
  


Unlike the commercial success approach, which provides a ground for validating a patent, the obvious to try doctrine is a ground for not invalidating it.  According to the Federal Circuit, the mere fact that a plan of research was obvious is not a reason to deny patent protection.  Rather, decisionmakers must consider how many alternatives the inventor faced, and whether the chances of success were reasonable.
  The theory here is (apparently) that in cases where the choices are many and the likelihood of success is low, the patent reward is needed to create an incentive to follow the plan through.  


Indeed, it is easy to understand why the court might favor this approach.  As sciences mature, it can become fairly clear where (and what) work needs to be done.  At the same time, methodically working through all the alternatives can be costly.  Thus, even some of the Federal Circuit’s critics think the doctrine itself is sensible.  However, they think it needs to be implemented with greater care: that the court has an unrealistic idea of what is reasonable and is therefore willing to reward fairly unrisky work, and that when it examines the number of choices, it fails to consider that modern science makes heavy use of automated equipment that can look through alternatives quickly and easily.  Other critics go further.  They would eliminate the doctrine on the ground that protecting works on the basis of the “sweat labor” invested is inconsistent with constitutional limitations on Congress’s intellectual property powers.
 


As to the issue of combining prior art, the Federal Circuit is working hard to make examiners realize that putting known information together can be an inventive process.  Further, it is trying to prevent examiners from using the patent disclosure against the applicant, as a guide for understanding how to assemble prior knowledge. To that end, the court has been requiring examiners to demonstrate what it was in the prior art would have led the ordinary artisan to combine references.
  However, as salutary as the court’s goals may be, the result of its approach is that examiners are disabled from considering general tacit knowledge, some of which is such common wisdom (or common sense) that it is not likely to have been published (or, indeed, publishable). 


Admittedly, observers are in some disagreement on each of these issues.  However, there are many who think that their combined effect is to create a standard of obviousness that is too low, with the result that there is an upsurge in patenting generally,
 and, specifically, a new ability to extend the term of effective protection through successive patents on minor improvements.
 


Arguably even more worrisome is the Federal Circuit’s handling of broader policy questions concerning public access.  Although, as mentioned previously, the court has tended towards stringency when it comes to infringement, which is one way to promote access, the court does not appear to have analyzed whether this is, in fact, the best method of preserving creative opportunities.  A strict view on infringement is, essentially, a decision favoring narrow patents.  But narrow patents encourage inventors who want broader coverage to apply for more patents.  As a result, the patent thicket grows tighter, which raises transaction costs, and the Patent Office has more work, which increases the probability of mistaken issuances.  


Meanwhile, the court has taken other avenues for promoting access off the table.  It has decided that if academics want to engage with the patent system, then they ought to be treated just like every other participant.
  Thus, even though universities do not deploy either their financial or human capital as commercial firms do, even though the goals of academia are different from those of industry, even though academic research still has stronger spillover effects than industrial work, and despite academia’s lack of large patent portfolios to use as ammunition against assertions, the Federal Circuit has decided that academics no longer enjoy a research defense of any great strength.
  And while it is true that academics have not traditionally been sued for infringement, 
 that norm may erode now that the Federal Circuit has spoken.  If so, the effective commons could deteriorate even further.


In similar fashion, the court has been unsympathetic with arguments that innovation is fueled not only though patenting, but also through vibrant competition.  Hence, it has been unreceptive to promoting access through antitrust law, by utilizing doctrines of patent misuse, or by redefining the availability of remedies.  Instead, it has enthusiastically enforced derogations from the first sale doctrine
 and it has permitted a patentee to refuse to deal with potential licensees.
  Further, the court is willing to award infringement damages to patentees who have not themselves exploited their inventions—despite a strong dissenting voice in the court arguing that withholding relief would ensure public enjoyment of the benefits of inventiveness.
  


These decisions would not be as problematic if there were other U.S. courts hearing patent cases.  Other viewpoints (which certainly exist
) would control outside the Federal Circuit’s jurisdiction, opening internal opportunities for patent arbitrage as well as creating circuit splits that might attract Supreme Court (or congressional) intervention.  Unfortunately, however, the Federal Circuit has exclusive jurisdiction over cases in which patent issues are raised by the plaintiff.  Thus, absent a change of heart (or an anomalous dispute raising important patent issues only in the defendant’s part of the case
), these decisions are not likely to be overturned. This trend, toward technocratic decisionmaking, which sees patent law as the only tool for promoting innovation, may soon become pervasive, for there are other nations that are also considering a move to specialized patent adjudication.
  

II. Fresh Approaches to Protecting Public Domain


Part I demonstrates the dynamic nature of the environment in which information production takes place.  Additions to the domain of knowledge change the intellectual landscape; new industries emerge, old ones restructure and mature; new classes of patent holders are created and use their rights to achieve a variety of new goals.  In some cases, the public domain is enriched by these changes, but there are ways in which it is also endangered.  Although the TRIPS Agreement permits nations to continue to expand  patent protection, is unclear how easy it will be for member states to revise their laws to deal with the challenges these developments pose.  To explore the resilience of TRIPS, we have been examining responses to the move to upstream patenting—to patents that protect fundamental principles of knowledge.  We are particularly interested in this issue because we see it as at the intersection of many of the developments traced above: it represents a problem in its own right; it is responsible for some of the increase in the numbers of patents in the system; it is at the heart of university involved in the patent system and a prime exemplar of the Federal Circuit’s patent-dominated views on innovation. 


In a previous article, we looked at three approaches that a country might take to deal with the impact of these development on the creative environment.  We considered a direct attack on the expansion of patentable subject matter and concluded that  SEQ CHAPTER \h \r 1unless Article 27’s requirement of technological neutrality is read narrowly, excluding particular subject matter (such as bioinformatics) from the scope of protection may be impermissible.  We then looked at enacting a fair-use type defense to infringement as a way of reversing restrictive interpretations of the research exemption, and concluded that the viability of such an approach is  SEQ CHAPTER \h \r 1heavily dependent on how it is interpreted by domestic courts—specifically, on whether courts track the international standards laid down by the TRIPS Agreement’s “three part tests.”  Additionally, we noted that this approach might also trigger a technological-neutrality argument.  Finally, we considered an approach that would protect fundamental researchers from patent infringement suits, if they agreed to make the work accomplished with patented technology publicly available.  We suggested that such a remedies-based approach may interfere with the obligations set out in Articles 41-45.  However, because the remedies provisions of the Agreement contemplate more deference to national exigencies than do other provisions of TRIPS, it was our view that this may be the strategy most likely to pass muster.


In this piece, we continue our consideration of approaches to the problem of upstream patenting.  Here, we look at invigorating the nonobviousness requirement for patent protection, at altering the scope of infringement, and—because the remedies approach appears so promising—at a strategy recently proposed by the National Academies of Sciences Committee on Intellectual Property Rights in the Knowledge-Based Economy to give certain infringers immunity from suit by, essentially, condemning patent rights for use in government-funded research.


a. Nonobviousness.  As noted, many observers of the patent system are particularly concerned with what they consider erosion of the obviousness standard.  In their view, it is this phenomenon that is mainly responsible for the ease with which minor innovations can now be protected and for the ability of patentees to extend the effective duration of protection by patenting successive minor improvements.  If, they say, the standard were re-invigorated, there would be fewer patents, and information that was patented would be released more quickly into the public domain.


In fact, a variety of modifications are being implemented or are under active consideration.  The Federal Circuit is already retrenching on some of the substantive positions that have been criticized.  Thus, it has repeatedly urged lower courts to refrain from using commercial success as a criterion of nonobviousness unless there is a nexus between the success observed and specific activity of the patentee.  Such a requirement, if taken seriously, would be helpful because it would focus decisionmakers on the question whether the patentee’s efforts and contribution were unique—which is to say, inventive.  Similarly, the court recently declined to reverse a decision rejecting a patent on the ground that the examiner had considered tacit knowledge.
  There is also some movement on procedure.  The Patent Office now takes a “second look” before issuing business method patents, where the problem of tacit knowledge has been particularly acute.
  Serious consideration is being given to other ideas as well, including the adoption of a post-grant inter partes opposition procedure,
 revisions in the incentive structure within the PTO,
 and the use of experts to provide advice on such matters as the general state of knowledge in the field and the inventiveness of those with ordinary skill in the art.
  


These changes would certainly help.  Since they are directed at fixing mistakes in implementing the nonobviousness standard, we believe that there should be little doubt that they could be instituted consistent with TRIPS.   In our prior paper, we argued that in assessing normalcy (for the purposes of analyzing the TRIPS compatibility of exceptions to patent rights), that it was difficult to see how the position of expanded protection in 2004 has any greater claim to determine international norms than the position that existed in 1994.
  Thus, restoring the level of substantive protection to a prior internationally-acceptable level should, we believe, have a presumptive validity in TRIPS disputes.

Of course, the gambit of “restoring prior levels of protection” might be open to abuse by member states seeking to cut back on patent protection below TRIPS-mandated levels.  Perhaps the concept of nonviolation complaints, which would be much harder to sustain, might provide a vehicle for the critical assessment of reforms enacted under this rubric but which are in fact efforts at making substantive changes.  The terms under which nonviolation complaints might be pursued in the TRIPS context continue to be negotiated in the TRIPS Council.
  But the conditions under which a nonviolation complaint can be brought and the scrutiny that will be given to a measure challenged in this fashion will almost certainly be different from the way that violation complaints are handled because different policy considerations apply.

  Many scholars and policymakers fear that nonviolation complaints might be a Trojan horse for the further upwards expansion of international intellectual property norms.  But this greatly depends upon the conditions that the TRIPS Council imposes for the prosecution of such complaints.  Merely drawing on prior GATT-jurisprudence, implicitly endorsed by the Appellate Body in India-Pharmaceutical Patents, suggests that such complaints would be sustained only upon proof of reliance (and hence denial of legitimate expectations) and injury.
  And one might also consider whether a nonviolation complaint might involve a different burden of proof, or require other elements to make out a complaint (such as proof of intent).

In any event, we believe that the treatment of extended applications of TRIPS under the stricter and harder-to-satisfy standards of nonviolation complaints would assist in confining the scope of violation complaints to clear transgressions.

Such changes might not be sufficient, however; the appropriate level of ideal protection might in fact have occurred prior to 1994.  And it is not clear that changes in implementation of the existing standard would make enough of a difference.  Even if these changes are made, it could well be that the domain of knowledge remains too populated with protected subject matter.  If may, in fact, be that the only really effective way to protect the public domain is to raise the inventive step by articulating a new test of nonobviousness.


For U.S. law, this would mean changing the statutory standard.  As it now reads, reference is made to the “person having ordinary skill in the art”
—that is, the invention must be something that the person of ordinary skill could not have done with the prior art available at the time of the invention.   Arguably, that language creates two problems.  First, it reads as if the requirement depends on historical facts—what persons of ordinary skill knew at the time the invention was invented.  If that were the case, then perfecting a measurement of what inventors knew—essentially, the approaches discussed above—would solve the problem.  But as Mark Lemley and Dan Burk have pointed out, the test for patentability is at bottom a policy question and the concept of a person with ordinary skill is, essentially, a policy lever.  In their view, it should be set sector by sector, depending on the needs of each industry.
  That might mean raising the standard for some technologies; it could also mean that the standard would be lowered for others.  


A second problem with the person-with-ordinary-skill formulation is that it has come to be used not only for obviousness, but also as a benchmark for determining compliance with the various disclosure requirements,
 and to decide the scope of the patent right.
  But each of these issues raises different policy questions and Lemley and Burk suggest that each should be analyzed separately.
  That is, instead of using a rule that represents a compromise and fails to optimize the law on any of these issues, Lemley and Burk would analyze the ordinary person’s skill for each policy question individually.  As a result, the test for nonobviousness would rise because it would no longer be diluted by the interpretation in the context of disclosure and claim scope (which might be motivated by other rationales).  For example, it might be that for disclosure, it would be best to think of what persons with no real skill in the field are capable of understanding.  That way, the disclosure requirement would induce patentees to reveal maximal amounts of information.  For nonobviousness, where, the goal is to refrain from protecting incremental improvements, a higher standard would control.  


That higher standard could be achieved in a number of ways.  First, in the spirit of another suggestion made by Rebecca Eisenberg, nonobviousness could be measured by whether the invention exceeds what a person “with an ordinary level of inventiveness in the art” could accomplish.   Furthermore, courts could consider the way research is actually conducted—with automated equipment that makes it easier to try many alternatives, and in collaborative teams, that in combination know more than any one ordinary artisan.  Once it is recognized that those who choose to work in a field do so because they have a flair for it and are capable of modest imaginative stretches, and that they often work in groups that facilitate combining pieces of diverse information, the kinds of incremental developments that worry observers would be become unprotectable.  


But would raising the inventive step violate the TRIPS Agreement?  We believe that it should not.  Article 27(1) requires only that member states offer protection to inventions that are they are “new, involve an inventive step and are capable of industrial application.”  However, Article 27(1) provides no precise definition of the height of that step, perhaps reflecting the fact that such assessments vary over time, among countries, and arguably even between different technologies.  The panel in Canada-Pharmaceutical Patents was reluctant to impose a controlling international norm absent a clear dictate in the Agreement and in the face of diverse national approaches.


In a prior article, and above, we suggested that a non-activist approach to adjudication of WTO complaints might be combined with some development of the concept of nonviolation complaints.  That is to say, might the systematic denial of protection to stuff that was patentable at the time of TRIPS provide the basis for a nonviolation complaint because it would undermine legitimate expectations? The argument for a non-violation complaint here would be that patentees had embarked on innovation because they had a reliance interest in being able to patent small improvements and that expectation is undermined by a country that heightens the inventive step.


As in the nonviolation context, we do not believe that the mere adjustment of protection levels downwards should create a problem unless it violated a clear minimum imposed by TRIPS or was an intentional effort to disrupt legitimate expectations.  We are driven to this conclusion because of our concern with an argument, which would reflect the so-called one way ratchet phenomenon, namely, that the inventive step can go up, but not down, as matter of international law.
  (Indeed, WTO panels thus far have recognized the need for international intellectual property standards to be dynamic in nature,
 which logically supports validation of laws that do more than simply reflect static levels of protection.)  And, in any event, we find it hard to believe that, given variations in levels of “inventive step” required at the national level, that any claim of legitimate expectations could likely succeed.


b. Scope.  The Federal Circuit has not admitted that there is a problem with the public domain.   Nonetheless, its jurisprudence on patent breadth can be seen as responsive to the concerns of over protection.  Over the last few years, it has imposed strict requirements for disclosure, invalidating a series of patents on the ground that they claimed more than they enabled or described.
  The court has also made it clear that patents cannot be interpreted in ways that extend beyond what is disclosed.
  Claims drafted in means-plus-function format, which were once read broadly, are now limited by their specifications.
  Furthermore, several Federal Circuit judges have attacked the doctrine of equivalents; indeed, absent the Supreme Court’s intervention, the court probably would have prevented patentees from extending the scope of protection beyond the literal claims of the patent.
  


This approach (again, although not labeled as such), may appear to the court to directly protect the public domain.  Narrowing the claims in this way means that the penumbra cast by a patent would be small allowing anyone operating with a degree of inventiveness to escape infringement.  The result is, essentially, a freedom “to tinker”
 with protected technologies—to fiddle with inventions to tailor them to the user’s needs and, perhaps even to conduct experiments that explore the broader principles that underlie the protected aspects of patented technologies.


Attacking the problem this way does, however, come at considerable cost.  As we saw, enablement, written description, and the doctrine of equivalents are all determined by the capabilities of the person with an ordinary level of skill in the art.
  Accordingly, the court’s apparent decision to protect the public domain by imposing stricter standards on infringement requires that it deem people of ordinary skill to know very little.  But because the level of skill also determines inventiveness, the net result is that (what might be conceptualized as) “inventive space” is rather fully populated: where one patent leaves off (because it does not enable a person with ordinary skill), another patent could take hold (because the invention could not have been accomplished with ordinary skill).  Indeed, in some fields, the replenishment of inventive space is quite likely because a patent of the breadth the court now favors is too easily circumvented, and thus insufficiently protective of investments in inventive activity.
  Rather than risk losing their investments, patentees will try to obtain slews of these narrow patents.


Nonetheless, it would be possible to follow the Federal Circuit’s general approach to protecting the public domain, and to narrow patent scope without incurring all of these costs.  If, as Lemley and Burk suggest, the measurement of scope were decoupled from the test for nonobviousness, inventive space could be opened between successive inventions.  That is, even if the level of skill in the art were to remain unchanged for nonobviousness purposes, a rule that interpreted claims in light of a heightened disclosure requirement would leave considerable room for the curious tinkerer to learn from a patented invention and to make minor changes to it, without either infringing that patent or populating inventive space with a patent of his own.  As previously suggested, there is reason to think that this approach would cause other problems—such as inadequate incentives or clogged patent offices.

Ironically, however, it may be the change that could most easily withstand TRIPS scrutiny.   Article 28 delineates the rights that must be accorded a patent owner.  Where the subject matter of the patent is a product, the patent confers the exclusive rights, inter alia, to make or use the patented product; if the subject matter is a process, the patentee also obtains the exclusive right to use products obtained directly by that process.”  Again, the TRIPS Agreement is silence on the precise definition of make or use, a silence that leaves the finely-grained question of scope to member states. 

It is unsurprising that the TRIPS Agreement would leave questions of fine-tuning to member states.
  Moreover, we think it unlikely that patentees can persuasively argue that they had an expectation of patent rights of a particular (broad) scope.  Because it is frequently hard to capture the invention in ordinary language, the doctrine of equivalents (a notoriously amorphous concept) is used by the U.S. courts, inter alia, to ensure that the patentee secures the full return on its invention.  But that doctrine, which inevitably impinges upon the approach that courts take the scope of literal infringement, and thus affects the broader question of scope of rights, was one in which in 1994 there was (and still is) far from a consensus among member states.  It is, as the Canada-Pharmaceutical Panel acknowledged, not the role of dispute settlement to forge such consensus.


c. Condemnation.  In its recent study of the patent system, the National Academies’ Committee on Intellectual Property Rights in the Knowledge-Based Economy suggested that if the real problem is the risk that patentees will block valuable research opportunities, one solution is to use the government’s authority to condemn property for public use.  In the United States, this could (almost) be accomplished administratively because there is already statutory authority for the government to provide authorization and consent to a government contractor to utilize patented technology.
  Thus, agencies funding research could simply declare the recipients of the funding to be government contractors, authorized to utilize patented inventions without permission of the patentee.  


Of course, because the Constitution prohibits takings without just compensation,
 patentees would have a right to be paid.  However, there is no right to injunctive relief and the right to be paid is vindicated against the United States, not the party utilizing the invention.  Under current law, such actions are brought in the Court of Federal Claims.  As the Committee points out, these payments are limited to “reasonable costs and fees”  (which, they hint, is below market rates).  Further, relief does not include punitive awards (such as the treble damages that are ordinarily recoverable for willful infringement).  


There are clear disadvantages to relying on this approach.  It would protect only researchers whose work is funded by the federal government; it could not be used by other researchers, even if they are engaged in work of high social value.  If the Committee is right that compensation is at a below-market rate, the availability of this immunity could reduce patent value.  Condemnation also has distributive consequences.  Those with a taste for cutting edge technology can indulge their tastes cheaply because taxpayers—including taxpayers uninterested in innovation—pay the costs of the researcher’s inputs.
  


On the other hand, there are also some clear advantages.  While it is true that only federal government researchers would benefit, the government funds a great deal of work, much of it of high social value, such as military defense research and medical research.  The government also tends to award its money based on objective indicia of merit, such as competitive bidding or peer review.  Much of the work accomplished on such projects have spillover benefits to other research, sometimes even to work that is rather far-afield.  Thus, more taxpayers may be benefiting than one might suppose.  Or to put it another way, if there is reason for the government to underwrite the primary research costs, that same justification would favor funding the use of the patented inventions needed to accomplish that research.  And although patentees may not be awarded a market return from the Court of Federal Claims, they would still collect more than they would under certain of the fair use regimes that are also under consideration.


It is also worth noting that because of the way that the Supreme Court interprets the Eleventh Amendment, researchers at state universities already enjoy limited immunity from monetary damages.
  Although they can presumably be sued for injunctive relief,
 some work requires only a single use of a patented technology.  Thus, there is already some capacity within the system for research to be accomplished without authorization.  The NAS’s approach essentially expands on the Supreme Court’s approach, but does so in a context in which the patentee’s right to compensation is clear.  And it creates a more level playing field among academics.  


Although the TRIPS compatability of immunity for states has been extensively debated, whether this approach is a violation has not been considered by WTO panels.  Articles and 31 establish basic rules for when national law may create an exception to the exclusive rights of the patentee.  Article 30 provides that exceptions from liability for patent infringement are permissible if they (a) are limited, (b) do not unreasonably conflict with a normal exploitation of a patent, and (c) do not unreasonably prejudice the legitimate interests of the patent owner, taking account of the legitimate interests of third parties.  Article 31 addresses in great detail the circumstances in which a member state may subject patentees to compulsory licenses, and the conditions that must be included in such licenses.  (Article 31 explicitly is made applicable to “use by the government or third parties authorized by the government.”)


Looking at the bare text of Articles 30-31, Eleventh Amendment immunity would appear to put the United States in a position of some vulnerability with respect to TRIPS compliance.
  The NAS Patent Report proposal, because it offers some compensation to patentees, is more likely to pass muster.  It would in the first instance likely be assessed under the compulsory license provisions of Article 31.  That provision has not yet been the subject of authoritative interpretation by a WTO panel or the Appellate Body.  Instead, the most significant discussion of the limits and constraints of Article 31 have largely played out in the debate over access to essential medicines, which found political (though uncertain legal) expression in the Doha Declaration.


The principles articulated in that declaration probably are not of weight in interpreting the scope of Article 31 generally.  But the need for such augmentation of the text of the TRIPS Agreement highlights both the uncertainty regarding the application of Article 31 and the potentially tight constraints that the Article might impose on countries seeking to rely on it.  Thus, conditions such as the need for case-by-case determinations, and the obligation (absent national emergency) to first seek privately negotiated licenses would prudentially be incorporated into the institutional structure of any statutory implementation of the NAS Report proposal.


It might however be impossible to craft a solution that fits with all the conditions of Article 31.  For example, Article 31(g) requires the termination of the statutory authorization when the circumstances that led to its need cease to exist and are unlikely to recur.  (Indeed, the authority that dispenses the licenses must have the power to make such determinations).  Yet, other aspects of the patent system and science and research environment that have prompted the NAS Report proposal are unlikely to change in the near future, and thus the proposed condemnation device may in effect be permanent.  Does this comport with Article 31?  The answer, at best, is unclear.

However, even if condemnation looks vulnerable as against the text of Article 31, it is important to note that the TRIPS Agreement was not adopted in a trade or broader international law vacuum.  International law arguments for state immunity might inform analysis of Articles 30-31, and it is upon those arguments that the United States might have to rely to sustain statutory reform along the lines suggested by the NAS Report.

Although scholars continue to debate the extent to which broader international law principles appropriately inform interpretation of the WTO agreements, we are keen to search further afield for more generous authority to support proposals of the sort advanced by the NAS.
  Our inclination stems both from our views of optimal patent policy and because of our views concerning the appropriate interpretation of the TRIPS Agreement.

The condemnation proposal has the capacity to ameliorate some of the conditions that have threatened the public domain of science.  And, more broadly, the long-term credibility of the international intellectual property system depends in part upon its flexibility in allowing member states to fashion a balance of private and public rights in ways that accommodate its own social and economic structure.  That structure has an institutional component, reflecting varied national choices as to the respective roles of private industry, the academy, and the government.  When the government is funding inventions, the devices by which those inventions reach and enrich the public domain might understandably differ from the devices that we use in the private industry context, for example.  Interpretations that constrained member states to adopt a single mix of these institutional variables, by imposing a uniform set of constraints without regard to institutional context, would effect international political reform of a much more intrusive nature than contemplated by TRIPS negotiators.

Of course, the TRIPS Agreement does not draw this distinction.  And, indeed, Article 31 explicitly assimilates government and private industry.
  But we believe that the text of the Agreement must be infused by the general philosophy, also stated in the Agreement, that member states must have the flexibility to implement the agreement consistent with domestic political and economic structures.
  And this value of neo-federalism for which we have argued in other contexts must also be viewed through an institutional lens.
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� See, e.g., University of Rochester v. G.D. Searle & Co., Inc., 358 F.3d 916 (Fed. Cir. 2004) and cases discussed therein.


� See, e.g., ACTV, Inc. v. Walt Disney Co., 346 F.3d 1082, 1090-1091 (Fed. Cir. 2003); Regents of the University of California v. Eli Lilly & Co., 119 F.3d 1559 (Fed. Cir. 1997).  See also Gentry Gallery, Inc. v. Berkline Corp., 134 F.3d 1473 (Fed.Cir.1998).


� See, e.g., Intellicall, Inc. v. Phonometrics, Inc., 952 F.2d 1384 (Fed.Cir.1992).


� See, e.g., London v. Carson Pirie Scott & Co., 946 F.2d 1534 (Fed. Cir. 1991)(Judge Lourie); Charles Greiner & Co. v. Mari-Med Mfg. Co., 962 F.2d 1031 (Fed. Cir. 1992)(Judge Rader); American Home Products Corp. v. Johnson & Johnson, 25 U.S.P.Q.2d 1954 (Fed. Cir. 1992)(Judge Plager).  The Supreme Court brought a halt to the Federal Circuit’s most zealous attempts to curtail the doctrine of equivalents in Warner-Jenkinson Co. v Hilton Davis Chemical Co., 520 US 17, 40, 39 n 8 (1995) and then again in Festo Corp. v Shoketsu Kinzoku Kogyo Kabashuki Co., 122 S Ct 1831 (2002).


� This term was coined by Edward Felten, a Princeton University computer science professor, see Tinkerers’ Champion, Science Technology Quarterly, � HYPERLINK "http://www.economist.com/science/tq/displayStory.cfm?story_id=1176171" ��http://www.economist.com/science/tq/displayStory.cfm?story_id=1176171� (June 20, 2002).


� See notes � NOTEREF _Ref71017385 \h ��73� and � NOTEREF _Ref71094968 \h ��74�.


� An example may be the technology at issue in Genentech Inc. v. Novo Nordisk A/S, 108 F.3d 1361 (Fed. Cir. 1997).


� See Rochelle Cooper Dreyfuss and Andreas F. Lowenfeld, Two Achievements of the Uruguay Round: Putting TRIPS and Dispute Settlement Together¸37 Va. J. Int’l L.  275, 305 (1997).


� See Canada-Pharmaceutical Products, supra note 76, at ¶ __.


� 28 U.S.C. § 1498.


� U.S. Constitution, Amend. V.


� This approach could also have consequences unrelated to innovation issues, such as for the government’s tort liability.


� See, e.g., Maureen A. O’Rourke, Toward a Doctrine of Fair Use in Patent Law, 100 Col. L. Rev. 1177, 1205 (2000); see generally, Rochelle Dreyfuss, Varying the Course in Patenting Genetic Material: A Counter-Proposal to Richard Epstein’s Steady Course in Perspectives on Properties of The Human Genome Project, 50 Advances in Genetics 195 (F. Scott Kieff ed. 2003).


� Florida Prepaid Postsecondary Education Expense Board v. College Savings Bank 527 U.S. 627 (1999); College Savings Bank v. Florida Prepaid Postsecondary Education Expense Board, 527 U.S. 666 (1999).


� Ex parte Young, 209 U.S. 123 (1908).


� See generally Mitchell N. Berman, R. Anthony Reese, and Ernest A. Young, State Accountability for Violations of Intellectual Property Rights: How to “Fix” Florida Prepaid (and How Not To), 79 Tex. L. Rev. 1037 (2001).


� See Doha Ministerial Declaration on TRIPS and Public Health.


� See TRIPS Agreement, supra note __, art. 31.


� WTO panels have on occasion been willing to look to ancillary international law to assist in the interpretation of the WTO Agreements, including in TRIPS Disputes.  See United States–Section 110(5) of the US Copyright Act, WTR/DS/160/R (Report of WTO Dispute Settlement Panel, 2000).


� See Daniel Gervais, The TRIPS Agreement: Drafting History and Analysis 242, 250 n.9 (1998).


� See TRIPS Agreement, supra note __, art. 1(1); Gervais, supra note 97, at 92; India-Patent Protection for Pharmaceutical and Agricultural Chemical Products, WT/D550/AB/R, ¶ 59 (Report of the Appellate Body, 1997).  The purposes of the Agreement, found in Article 7 and 8, as well as in the preamble, would also be important to interpretation.  See Dinwoodie and Dreyfuss, supra note 8, at __; see also Canada-Pharmaceutical Products, supra note 76, at ¶ __.
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