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There is a crisis of patent quality.  Vague, overbroad patents lacking in novelty that fail the constitutional mandate of “promoting the progress of science and the useful arts” are being issued.  The grant of a high volume of patents (over 350,000 a year) at a staggering rate (upwards of 90% of patent applications are granted) produces increasing uncertainty about their merit.    Low quality patents risk more litigation and confer the economic rewards of monopoly with little benefit to the public.
  The United States Patent and Trademark Office, however, is not unique among government agencies in coming under fire for making poor decisions. In a recent empirical study, “Determinants of Patent Quality: An Empirical Analysis”
 Columbia Professor Bhaven Sampat analyzes the dataset of prior art references from 502,687 utility patents issued between January 1, 2001 and December 31, 2003.  He finds that “patent examiners have a comparative disadvantage in searching for non-patent prior art and foreign patents, suggesting that all else equal [sic], patents are likely to be of lower quality for technological areas for which most prior art is not embodied in U.S. patents.”
   Patent examiners are currently trying to make decisions about a twenty-year
 grant of monopoly rights that will shape an industry on the basis of information contained in the USPTO’s internal databases. 
  Examiners may not consult the public, they may not talk to experts and, in most cases, they are not allowed even to use Google.

As James Rumsey remarked in a letter to Thomas Jefferson in 1789, the issuance of patents is “more within the information of a board of academical professors, and a previous refusal of a patent would better guard our citizens against harassments by lawsuits.”
  Yet today’s patent system replaces expert “academical” input with the centralized and isolated expert-bureaucrat evaluating applications on the basis of a legal fiction, namely from the viewpoint of the “Person Having Ordinary Skill in the Art” (PHOSITA) in whose shoes he is expected to stand.

The limited access to quality information by which to make informed decisions is the result of institutionalized culture and practices that foreclose such input. All government agencies, including the Patent Office, are forced under time and resource pressure to make complex decisions without the benefit of adequate information.  There is a longstanding distrust in public policymaking generally of public participation and of scientific expertise, specifically.   The conviction, currently in currency, is that outside sources of scientific information compromise agency impartiality and democratic legitimacy.  Government agencies have come to rely increasingly on internal expertise to the exclusion of science; science understood in the broad meaning of a certain kind of knowledgeable expert adhering to the professional values dictated by the scientific method.

This is nowhere more the case than in the United States Patent and Trademark Office where the earlier need for secrecy surrounding patent applications
 further entrenched the culture of agency-as-expert and the practice of rejecting scientific input. While the first patent examiner, Thomas Jefferson, consulted Joseph Hutchinson, Professor of Chemistry at the University of Pennsylvania, on March 12, 1791 to seek his advice in connection with a patent on an alchemical process,
 modern patent examiners labor independently under a backlog of 1 million applications
 with no more than 18-20 hours
 to review each one. The patentability determination, as much if not more so than any regulatory rulemaking by the EPA, depends upon knowledge of science. Yet examiners lack the requisite information to examine patents adequately: there is either too little information about prior inventions on file – as in the case of computer software patents – or too much information – as in the case of biotechnology – without the means to sort it. There is no continuing science education at the USPTO and no mechanism by which to consult the public. 

This paper argues that abjuring input from outside expertise and accountability
 to science and the scientific community produces problems at the Patent Office and across agencies with information quality and information transparency.    The distrust of science is creating the information deficit that is, in turn, leading to poor quality patents and problematical agency rulemakings.  While in other writing, I have described the patent quality problem as being caused by an excessive reliance on centralized expertise, the fact that we have institutionalized governmental expertise in centralized structures stems from our reluctance to use science in policymaking.  The distrust of outside expertise is magnified by the concomitant difficultly with engaging experts effectively and efficiently, compounding the informational deficit.

This dearth of information, however, cannot be solved through judicial review.  “Daubert-izing”
 agency decision-making, as some scholars have suggested, and changing the current standard of judicial review (or rather the lowering the high degree of deference and lack of review) of agency decisions based on science is too slow, too intermittent and too late in the game to solve the problem.  Where people are building business strategies around the agency’s work, as in the case of the Patent Office, judicial review comes too late in the process to remedy the informational deficit, especially as judicial review has to await first a 4-5 year review process at the Patent Office itself.

Judicial review also does not address the question of how policymakers should account for the uncertainty of scientific conclusions and still follow principles of sound science.  It does not address how to base decisions on quality information without sacrificing democratic legitimacy. 

Instead, this article puts forward a new model
 for patent law (and administrative law, more generally) for “open examination.” Open examination would revolutionize patent examination by separating scientific from legal decision-making and distributing the former to an external expert community by means of an online network.  Scientific review would be divided out to facilitate review but still be connected to the ultimate legal determination.  Creating this network of brokers of scientific expertise, by means of new technology, would not eliminate the agency official nor would it shield the scientist from political decision-making.  This has the potential to remedy the information deficit and improve patent quality, specifically, and administrative rulemaking, generally.  This goes beyond earlier proposals for more traditional peer review (e.g. Information Quality Act
) or for a science-centered NGO watchdog (e.g. ScienceWatch
) by invoking a broader and more transparent vision of open and collaborative expertise.  We have both the tools and the know-how that can enable us to organize open networks of expert participation in governmental decisionmaking.  Open examination has the advantage of being both more expert and more participatory while avoiding the lack of transparency, that plagues traditional peer review.   With open examination, we can improve patent quality by opening up review to the scientific community to remedy the information deficit.  

Moreover by redesigning the model for patent examination, this proposal points the way forward toward a new approach for administrative law, not by “Daubert-izing” judicial review nor by reforming statutory standards but by improving agency institutional practice.   Introducing technology to bring about open review, instead of peer review, might enhance the institutional competence of the Patent Office itself.  At this juncture when patent reform is uncertain to move either through Congress
 or the US Supreme Court,
 changing the administrative practices of the agency responsible for implementing patent law may be our best opportunity, not only to bring about reform, but also to do so in ways that are data-driven and empirically measurable. 

While our focus is on the patent system where the information deficit and the resulting patent quality problem is particularly severe,
 this has far-reaching implications for reforming the future of science in policymaking across government agencies.  Like Arti Rai and Stuart Benjamin, on whose work this Article draws, we contend that seeing patent practice in the context of administrative law is normatively desirable because it shifts our focus to the institutional foundation of patent law and opens up new avenues for legal reform.
  Drawing the explicit connections between USPTO practice and that of agencies more broadly makes clear that at issue here is not only better quality patents but more informed decisions and, thus, a stronger and more legitimate democracy.

There is a substantial administrative policy literature on the role of scientific expertise
 and the mechanisms by which agencies procure (or not) information to inform decision making.  Because patents used to be confidential and not published,
 little of this literature describes the intellectual property system per se.  Hence the goal of Part II is not to retread this ground but to set forth the arguments against the use of external scientific expertise in order to understand the perceived problems with science as a tool for policymaking that have led to the its decline.  Again, by science we are referring to relevant outside expertise and experience not experimental verification.  The perception of science as problematical has resulted in institutional processes that deprive agencies of information. 

 In Part III, we discuss why traditional peer review is not a solution to the informational deficit because it lacks transparency, has a closed vision of expertise and places undue burdens on scientists and agency officials alike.  As traditionally practiced, it also comes too late in the game to be useful to remedy the information deficit  that impedes quality decision making.

Part IV of this paper lays out the proposal for open peer review whereby governmental processes are open, not to authenticated experts, but to the community that collectively is likely to have the knowledge and experience required.  Tis section explains how it addresses the problems, not only with the use of science in policymaking but with peer review as it has traditionally been practiced.   This “Peer to Patent” proposal will be piloted by the United States Patent and Trademark Office in 2007.  Already, IBM, Microsoft, Hewlett-Packard, Comcast and Red Hat have agreed to have their own patents put through open peer review as outlined in this paper.  Open review combines the transparency and self-selection of public participation with the information criticality and expertise of peer review.  Metaphorically speaking, it marries the practices of Wikipedia to the authority of administrative law. 

Finally, we conclude with a section on institutional competence, putting forth the claim that by applying technology to improve the patent examination process itself, we are, in fact, able to bring about law reform faster and more effectively than traditional strategies that regard Congress and the courts as the only institutional mechanisms for reform.  Patent examination is urgently in need of improvement to remedy the informational deficit that gives rise to low quality patents.  At the same time, the empirical lessons to be learned from reforming the institution of the United States Patent and Trademark Office promise to redound to the benefit, not only of intellectual property law and policy, but of administrative rulemaking more broadly.  Open review offers the structure by which to tie public participation to governmental decision-making in ways that are manageable and useful, allowing us to reintroduce science into lawmaking while, at the same time, preserving its democratic legitimacy.

Part II: The Use of Science in Policymaking: Arguments For and Against
The Energy Research Advisory Board, the group of external scientific advisors that provided impartial expert advice to the Secretary of Energy since 1978, was disbanded this May.   The current Administration regularly replaces experts on agency advisory panels with ideologues and political allies.  “The Bush administration for years has been stung by criticism that it has censored government scientists, manipulated research results, and conducted political "litmus tests" of prospective scientific advisory board members,” reports Science Magazine.
 On February 18, 2004, 62 preeminent scientists including Nobel laureates, National Medal of Science recipients, former senior advisers to administrations of both parties, numerous members of the National Academy of Sciences, and other well-known researchers released a statement titled Restoring Scientific Integrity in Policy Making.  ‘In this statement, the scientists charged the Bush administration with widespread and unprecedented "manipulation of the process through which science enters into its decisions.’”
  This is not an entirely new practice.  The EPA Administrator under Reagan fired most of the scientists on its Science Advisory Board and replaced them with Republicans.
 Every year government agencies, especially the EPA, are accused of playing politics under the guise of science and depriving themselves of access to outside information.

We are at the nadir of a historical progression since World War II away from trust in scientific expertise in policymaking. Or, more accurately, administrative agencies have brought scientific research in-house, relying on internal expertise and using the scientific profession largely to validate research after-the fact.   Because of a prevailing distrust of science and the belief that, to be democratically legitimate, agency decision making must be performed by the agency and not by outsiders, we are evolving increasingly insular and ill-informed government institutions. “Although good science is crucial to sound, efficient, and effective regulations, agency decisions too often either disregard scientific evidence or reflect public policy considerations merely masked as science.”
  This Section unpacks the arguments for and against the use of science in policymaking.  While not focused on patents, specifically, it is crucial to the argument about information deficit and to the policy proposal for open review to understand the sources of the prevailing distrust of science and reluctance to use outside information.  

Proponents marshal numerous arguments in support of the use of scientific expertise in policymaking.  First and foremost among these contentions is that science remedies the democratic deficit of agencies by tempering discretion and tethering it to objective fact.  The scientific elite, unlike agency officials, is insulated from the political fray and less prone to be unduly influenced.  Reducing regulatory discretion is, at least in theory, a prime mover for including scientists in the policymaking processes.   Second, science informs policymaking with fact.
  Fact-based policymaking ensures that we make rational decisions in the public interest to enhance public safety and well-being.   We want to know that the rules we make will work.  That requires basing them in some sort of predictive scientific fact.  Third, with the rise in the amount and scope of regulation over the years,
 it is, arguably, important that those rules be based on empirical reality that comes from the scientific method.   Legislation is a question of values and should be decided based on popular will.  But regulation, so the argument goes, must take those value-based decisions made by Congress and apply them to concrete facts.  The decision about the number of parts per billion of asbestos or lead in the air and water should not be made democratically but based on scientific know-how as to what is safe.  Science helps to translate the democratic mandate from the statute to create a clean environment into a set of considered practical standards and practices.  Since the role of agencies is to collect the data necessary to set those standards, rather than to pronounce general laws, science has an important role to play here. 

These arguments in favor of science, however, say little about how that scientific expertise should be organized.  Paying lip service to the importance of good science and quality information, says little about the institutional mechanisms or structures by which science is integrated into governance.  There is a fourth rationale that proposes greater accountability to and decision making by the scientists because of their unique mindset.  Pro-science advocates suggest that scientific professionals should play a greater role in decision making processes.  Because of their adherence to the scientific method and its rigors, scientists stand in a special position, not only to withstand political influence, but to weigh complex questions of policymaking with impartiality. "I offer a conception of the scientist as artisan,” writes historian of science Arnold Pacey, “as a worker capable of offering to the broader community something of genuine value, whose contributions can be, and should be, responsive to a much wider range of concerns than are usually taken to be appropriate.”
   In Francis Bacon's New Atlantis, Bacon describes the island of Bensalem.  "Here mariners are treated with great hospitality, and they are surprised by the wisdom and generosity, and incorruptibility of the island's government."  The leadership is founded upon the institution of an "elite group of investigators.”
  Whether intended as a parody or not, Bacon expresses the belief that as a profession, science because of the rigors of its method, is a foundation for good government.  This deference to expertise stands in contrast to the narrower view of Sheila Jasanoff and others that scientific expertise is particularly valuable, not in all circumstances, but when there is a problem to be solved with a well-defined scope, there is complex data required but not formulations of basic policy.
 While contrasting visions, these conceptions view the scientific expert as standing in a special position to inform the processes of governance.

For every argument in favor, there are, however, at least two against.   The role of science in policymaking is waning.  This is not to suggest that agencies do not use science, merely that it is considered a necessary but not sufficient ingredient of regulation. This, in turn, is leading to a reluctance to consult outside experts and an information deficit.  Legislative considerations, not science, are meant to determine the regulatory agenda. Former EPA General Counsel E. Donald Elliott has documented the "decline of science as an important determinant in environmental decisionmaking."
  We are replacing scientific experts with political appointees.
  Even with the additional Federal Advisory Committees
 and Science Boards
 and peer review mandates,
 the emerging trend over the last fifty years is away from reliance on extra-agency input.  This is perhaps the reason it was necessary to enact an executive order to mandate its consideration. Executive Order 12,866 enacted in 1993 declared that “each agency shall base its decisions on the best reasonably obtainable scientific, technical, economic, and other information concerning the need for, and consequences of, the intended regulation.”
 
What are the arguments, therefore, against relying on too much scientific expertise or creating mechanisms for greater accountability to the scientific profession?  How did we get to this point of entrenched distrust of scientific expertise?

While proponents laud the use of expertise as a remedy to democratic deficiencies, critics point out that scientific expertise is both undemocratic and unaccountable.  Science, like managerial expertise, cannot and should not substitute for democratic decision-making.  It can inform policymaking with fact but the “reality is,” writes environmental activist and administrative law scholar David Schoenbrod, “that science is surprisingly uncertain.”
  Rarely does consensus exist around regulatory issues such as environmental hazards.  Instead, regulators and politicians invoke science as a justification for politics.   Bureaucrats use science to avoid accountability for politics.  Scientists, these days, are often lobbyists in disguise. "Studies of scientific advising leave in tatters the notion that is is possible, in practice, to restrict the advisory process to technical issues or that the subjective values of scientists are irrelevant to decision making.”
  Agencies practice politics and manipulate science to suit ideological ends.  Wendy Wagner famously writes of the “science charade”
 and Schoenbrod talks of “co-opting the legitimacy of science.”
  He goes on to give numerous examples to illustrate what he views as the fallacy of scientific impartiality;  or, more accurately, the way agency politics are invoked to manipulate and distort legitimate scientific research, leading to decisions based on bad information.  "[T]he EPA hired the National Academy of Sciences (NAS) to study whether lead pollution is harmful.  The NAS is the citadel of science in Washington, but science in Washington is sometimes politics by other means.  The NAS appointed a panel slanted in favor of the lead-additive makers and their allies in the petroleum and lead industries.  According to Science magazine, the panel included four industry employees, but 'no identifiable 'environmentalist'...as a counterpoise to industry's weight.'”
  Schoenbrod, like others, points out that we have not been able to come to terms about appropriate levels of lead for children, for example.  We cannot reliably conclude that certain toxins released into our water are, in fact, dangerous.

Where there is no scientific consensus, we cannot legitimately base decisions on science and must avoid biased and prejudicial information.  But it is not just a question of scientific certainty.  Even if science were to be a reliable determinant, there is another critique – a variation on the theme about democratic legitimacy – that argues against making decisions on the basis of science rather than on the basis of values.  We can have all the information we want, but that is not the important determinant.  Even were we can identify health and safety risks with some precision, the democratic mandate demands that decision-making in the public interest must be driven by other factors as well.  We have to consider “facts on the ground”
 and how they are impacted, what their concerns are and what solutions they might propose.   Schoenbrod tells the story of the small-scale cider farmers in upstate New York and New England and how they devised a better and less expensive plan to protect the public than the stringent rules on pasteurization called for by the FDA.  Science, which might dictate safe levels of bacteria, does not solve the problem of how to get to those safe levels. Only localized decision making with the benefit of that knowledge and experience, suggests Schoenbrod, can solve the problem.   

It would be simplistic to suggest that agencies are not relying on science.   They cannot do their work without it. But the belief and trust in science, the willingness to permit scientific input and review before a decision is made, are on the decline. Over time, we have shifted away from the expertise-driven model of agencies to a vision of agencies as managing social interests and weighing values.   This acknowledges the political pressures of governance even within the agency.
  While agencies have always had to balance interests and rely on expert, scientific information, the prevailing legal realist view is that agencies are subject to political pressure and should avoid the use of outside expertise.

While in 1972, there were 1400 Federal Advisory Committees by 1982, there were 878.  By 1992 the number increased to 1141 but only 33% of those were established on the basis of agency authority (as opposed to legislative mandate) and in 1998 the number once again dropped to 892 with 28% chartered under agency authority.
   Of course, these numbers alone do not convey the entire picture of who served on these committees, whether they were from science or industry and what account, if any, was taken of their work.  But the declining numbers and the Executive Order
 to cut Federal Advisory Committees for being wasteful and ineffectual, give some indication.  Agencies are taking scientific research in-house and, whether for improper reasons of political ideology or for appropriate reasons of avoiding political manipulation, they take less account of science and have become less transparent about the information used in their decision making.

This shift away from science is accelerated by the fact that courts are not required and, in fact, will not review agency decisions based on a supposed lack of adequate scientific information.
  As the Supreme Court held in Vermont Yankee, an agency may only be reviewed for failing to follow a statutory mandate not based on the quality of the information as such. 
 While there have been cases criticizing an agency’s use of science,
 on the whole, courts defer to agency determinations about science.
  “[M]any panels defer excessively to any agency action that contains a scientific component. In some instances courts effectively avoid judicial review entirely, preferring instead to defer blindly to an agency's decision regardless of its sometimes even obvious flaws. Such judicial passivity does not enhance democratic accountability.  Chevron and Daubert teach that courts need not -- and must not -- venture into the merits of competing or complex scientific findings.”
  Judicial deference to decisions based on science only produce a greater incentive for agencies to legitimize their decisions on the basis of what is often junk science but gives the appearance of credibility.

While science is losing the battle, because the result is declining quality of decision making, it is the public that ultimately loses the war.

Information Deficit and Patent Quality
There is enough of a sense that agencies are making decisions without the benefit of the best or the right scientific  information that Congress felt compelled to pass the Information Quality Act in 2001 (IQA).
   Its goal (in theory if not in practice) is to improve government policymaking by changing the information upon which the government can rely to make decisions.  It is intended to improve quality and, at the same time, increase public participation and improve information disclosure by agencies.  Regardless of whether the law has any salutary effect (and administrative law scholar Steven Johnson vehemently argues that it does not), there is a prevailing information deficit resulting from the war on science.  Nowhere is that more the case and nowhere are the effects more obvious that in the case of patents and patent examination practice.

A consensus is emerging that there is a crisis of “patent quality.”  Because of a lack of access to adequate information and to the knowledge of how to apply it most effectively, the USPTO is granting undeserving applications.  It is measuring success based on the number of decisions rendered rather than based on the quality of resulting innovation.  The insular and closed nature of information gathering in the USPTO is hampering its ability to render decisions consistent with the statute or in the interest of the public.

The reality of current patent practice
 does not conform to the theory of bureaucratic expertise.  “The more complicated and specialized modern culture becomes,” wrote Max Weber, the father of modern sociology, “the more its external supporting apparatus demands the personally detached and strictly objective expert, in lieu of the lord of older social structures who was moved by personal sympathy and favor, by grace and gratitude.  Bureaucrats are supposed to possess “the knowledge that comes from specialized experience.”
  Yet the reality is that the supposedly expert bureaucrat – in this case fifty-five percent of patent examiners – has been at the USPTO for fewer than two years.
  It is not surprising given the fact that they are getting paid approximately $55,000 and a first-year associate in a Manhattan law firm earns a base salary of $125,000. In addition to being underpaid, they are also overworked.
 An examiner has an average of 18-20 hours to do the initial review of an application.
 Arguably, we have returned to the registration regime we abandoned in 1836.

Patent bureaucrats enjoy a great deal more discretion than their counterparts at other agencies.  They have responsibility for granting a twenty-year monopoly with limited supervision, oversight or review when a first or second year civil servant at another agency would be drafting memos. The wide-ranging discretion of agency officials would not be such a problem, Adam Jaffe and Josh Lerner point out in Innovation and Its Discontents, were it not for the fact that courts are increasingly likely to find in favor of patent holders.
  The Supreme Court rarely hears patent-related certiorari petitions
 (2006 being a notable exception).

Patents are consequently both stronger, easier to get and more likely to be upheld without any concomitant guarantee of their quality.  This has led to a system that sometimes rewards invention at the expense of innovation.   In other words, the inventor may receive the boon of the patent monopoly but the “useful arts,” as the Constitution puts it, are not advanced and social welfare is not promoted. Instead, the current system has generated tremendous uncertainty with regard to the role patents play in the marketplace.  Whether the cause or the effect, there are double the number of patent applications today and the backlog has risen to over 1 million.  The venture capital industry demands patents as evidence of barriers to entry and a protection for their investment into new information industries.

In practice, the examiner has too little information or too little knowledge of how to apply available information in order to render a decision.  The examiner searches an internal Patent Office database containing U.S. and foreign patent applications and certain journals in an effort to find prior art.  The examiner might use Google to look up information online.  But in more than half the technology centers (formerly known as examining groups) at the USPTO that is forbidden.
  He is limited to those sources he can find on his own from the office.

This gives rise to a “goldilocks” problem: too little information, too much information and none of it just right.
   In searching for prior art, know-how that predates the invention that might pre-empt it and invalidate the patent’s claims, such as patents or journal articles, websites or other disclosures that might suggest that the invention is not new, the examiner sometimes turns up nothing.  While the patent may sound like something familiar that’s come before, often she cannot find other written material that actually teaches the claims of the patent.  Alternatively, she is so inundated with related prior art but has trouble in the time allotted to review an application, winnow the material and find art that is relevant and useful for the examination process.  Even if she can find art that is pertinent, she still may have trouble knowing from the perspective of one practicing in that area if the patent is an obvious or non-obvious inventive leap over the combined prior art references. 

A patent examiner, especially those who may not use the Internet, must find their information from two computers systems in place at the United States Patent Office: `EAST' (Examiner's Automated Search Tool) and `WEST' (Web-Based Examiner Search Tool).  In addition, there is a database of foreign patent filing.  These databases provide access to prior U.S. patents, foreign patent abstracts, certain pending U.S. applications, and additional proprietary database libraries.   Examiners can conduct full text searching of published applications since 2001 and patents granted since 1970 as well as access optically scanned copies of patents since 1920.  Patent applications, of course, also contain references to prior art.  They do not contain access to anything near the corpus of scientific knowledge.

In Sampat’s recent study
 of 502,687 utility patents, he finds that examiners have a comparative disadvantage in searching for non-patent prior art or foreign patents.
 Interestingly, while patent examiners account for 41% of the citations to previous U.S. patents, they account for only 10% of references to non-patent prior art. “If an applicant does not search for prior art and thereby does not report a piece of relevant prior art on his/her information disclosure statement, the examiner is less likely to discover it if it is codified in the non-patent literature or a foreign patent than if it is codified in a U.S. patent, since examiner capabilities for searching for U.S. patents exceed their capabilities for searching other sources of prior art.”

Particularly in cutting-edge areas of innovation where information may not be available in patent applications, examiners are not digging up what they need, applicants are not required to provide it
 and third-party comment, while provided for in the statute,
 is rarely used.

Under current law, patent examiners may consult databases but they may not consult the public when searching for prior art.  The examiner is expected to be scientifically adept enough to discover the prior art on her own. However, third parties may, to a limited extent, submit prior art after the publication and before the issuance of a patent.  While patent examination is confidential, non-provisional utility applications are published eighteen months after the filing date.
 

While the patent examination process is unique, it mimics in many important respects the way agencies make decisions, including ones such as these that have a longstanding impact on the economy and on scientific innovation.  The examiner is forced to enact a 20-year grant of monopoly rights on the basis of an internal database and without the benefit of outside information.  Whether it’s horror stories about the EPA and the Clean Air Act or the Patent Office and the Peanut Butter and Jelly Sandwich Patent, the pervasive information deficit problem that has resulted from an absence of adequate scientific expertise in policymaking is causing problems unnecessarily.

Part III: Why Traditional Peer Review is Not the Solution

One solution to the information deficit and information quality problem has been thought to be traditional processes of peer review.  Peer review provides a mechanism for oversight and quality control of agency science and is a practice in widespread use in government, academia and industry.  “Refereeing procedures,” such as peer review, writes Sheila Jasanoff, “have come to be regarded as the most effective method of validating science in two quite different spheres of professional activity: prepublication review of journal articles and screening of applications by federal research sponsoring agencies.  There is thus an appealing logic to the syllogism that links peer review to “good science” in the regulatory process.”
  As we shall discuss, however, the logic is fallacious.  Traditional peer review suffers from considerable problems that make it ill-suited to remedying the information deficit.

Through peer review, researchers allow other experts to examine, criticize and improve their work.
  This enhances the quality of science and innovation while maximizing the efficient use of the scarce resource of time.   Peer review allows colleagues to evaluate each other and in so doing to “certify the correctness of procedures, establish the plausibility of results, and allocate resources."
   

Peer review is in common use in government.
  The National Science Foundation and the National Institutes of Health both use peer reviewers to determine if research is novel and represents a contribution to its field.
 The National Science Foundation currently relies on a network of over 50,000 reviewers.
  The National Institutes of Health relies on outside review groups and advisory councils from the scientific community to review over 70% of its applications.
  The Environmental Protection Agency grant selection process relies heavily upon “Science Review Panels” which are peer review groups chosen and managed by an outside scientist.

Typically, a professional elite
 conducts the peer review that opines on work product within the discipline. Governmental peer review is not as far ranging as in academia.  Industry and academic peer reviewers are used by agencies to vet grant proposals and conduct site visits to university labs.
  Agencies use peer review, according to the General Accounting Office to: “(1) assess the merit of competitive and noncompetitive research proposals, (2) determine whether to continue or renew research projects, (3) evaluate the results of the research prior to the publication of those results, (4) establish annual budget priorities for research programs, and (5) evaluate program and scientist performance. All of the agencies who use peer review do so to assess competitive research proposals for funding (e.g. NIH and NSF use peer review to award grants for scientific research having nothing to do with science in policymaking. The methods for conducting peer reviews vary among and within the agencies. For example, the agencies select peer reviewers from academia, private industry, and government and obtain review comments by mail and through panel meetings, site visits, and workshops or a combination of methods.”
  Scientific peer reviewers, however, do not decide policy and, as a general matter, they do not set budget priorities or allocate resources (except as between research proposals). EPA peer reviewers, for example, oversee the scientific research conducted by outside groups for the agency under its Office of Research and Development’s $40 million dollar research budget.
  They do not necessarily oversee internal agency research
 nor do they have a voice in decision making.
  In no instance is an agency accountable to the scientific community.

While lawmaking is not under the purview of science, Congress has tried to increase the use of peer review (even as it mandates that agencies reduce the number of Federal Advisory Committees) in agencies to improve the quality of information used and disseminated by them.  The Information Quality Act (IQA) legislates that data will be of sufficient quality under the Act and therefore that government will be able to make decisions based on that information if, according to OMB’s interpretive guidelines of the IQA, it is subjected to independent peer review.
   In its Final Information Quality Bulletin for Peer Review, OMB set forth detailed requirements for peer review that focused on “timing of peer reviews, selection of reviewers, transparency of review, and opportunities for public participation.”
  The OMB Guidelines mandate that agencies set up peer review processes and involve the public in them.  

This is not a surprising approach since agencies have longstanding experience with peer review practices,
 which are, of course, in widespread use in the scientific community. “It is an integral practice to the development of quality research in the private and public sectors, in industry and in education because the process of peer review allows even a large group of scientists, regardless of geographic proximity, to collaborate on the evaluation of innovation.”
 As Robert Reich, former Secretary of Labor, explains, such regularized review processes are well-suited to the workings of administrative agencies: “[T]he postwar intellectual and political project in policymaking became the reconciliation of the practical necessity of broad administrative discretion with this emerging pluralist norm.   The "solution" was found in the idea of administrative process. Henceforth, public administrators would become managers of neutral processes designed to discover "optimal" public policies.  The hallmark of the administrator became procedural expertise in using a set of techniques applicable to all sorts of public problems rather than substantive expertise in solving particular kinds.”
   As such, peer review represents a fairly conservative means to attack the information quality problem and would seem, at first glance, to provide the much needed oversight and accountability.

In fact, peer review is fraught with problems that undermine its credibility.
  Were it not for the fact that it can be significantly improved upon, it might be caviling to attack them, though, leading scientific organizations already have.
  First, let us identify the shortcomings in order to demonstrate the argument that open review presents the better alternative.  

The problems of traditional peer review stem from the fact that it is an elite, closed process and therefore subject to manipulation.  Not necessarily closed in the sense of being secretive,
 but in the sense that agency peer review groups are empanelled not self-selected.   It is therefore possible to stack the deck with ideologues and to create peer review mechanisms that are fraught, not with deliberative disagreement, but unproductive conflict.   Because the membership of these groups is closed, the community itself has no say over who participates.  Typically, only certain kinds of industry and academic experts will be invited.  Those limitations need not be based on politics – though a political litmus test is frequently imposed
 – but may, however, be based on status and thereby shut out otherwise qualified participants with meaningful contributions.  

There is no single set of procedures that define peer review.  Its practice varies widely across agencies.  Hence there are no required mechanisms to ensure transparency in the work of agency peer reviewers.  There mere fact that these panels share the name “peer review” with that of rigorous academic counterparts does not ensure the quality of their work (nor that of academic peer review).  There are no assurances that what they do is based on good science rather than political prejudice. GAO has found that "further improvements are needed to expand the scope of peer reviews [at EPA] and make them more independent," and that the implementation of EPA's peer-review policy has been "uneven."

Peer review is also time-consuming to organize
 and to run.
  Because the group has to be selected, vetted and approved and fights can arise over membership, it is a difficult process.  Conflicts of interest have to be identified and sorted out.  Participants have to be convinced to join.  Not only does the composition of the group need to be selected and defended, but the scope of its work can be contested.  Hence, setting up peer review panels requires boundary setting and policing and the defending of those boundaries. 

It is, perhaps, in part because of the work that must go into maintaining a peer review system that review generally happens late – too late in the process to have a maximum impact on regulatory decision making.  The same complaint is frequently leveled against citizen participation practices more generally.   Agencies ask for public comment once a rule is already written, often allotting the public a short window in which to provide feedback and leaving little room for meaningful change.
   As Raul and Dwyer comment: “[I]n many cases, end-of-the-line review cannot repair mistakes or omissions made early in the regulatory development process or fill data gaps. Back-end inspection may be able to identify scientific uncertainties, but rarely can it reduce them. The benefits of regulatory science quality control must also be balanced against the potential for peer reviewers to intrude on the policy domain. If determining whether the data and analysis are adequate for regulatory decisionmaking is the problem, then peer review does not solve the problem. It shifts the problem from decisionmakers to reviewers.”

But the closed process fits well with the culture and practice of agencies. “By deferring to expertise and asserting it ourselves, we help create a world organized around the pretense that some people, armed and limited by their special knowledge, can be trusted to be in charge.”
  The peer review process arguably shores up this self-proclaimed expertise by lending credibility to the agency’s assertion of expert knowledge.  Frug goes on to point out, quoting  the moral philosopher, Alasdair MacIntyre,  that “'Bureaucratic Man' can thrive only if all of us invent a fiction of expertise that assigns to the character of the 'broad-gauged' leader a role that justifies our own powerlessness.”

The Open Review Alternative: “Peer to Patent”

We need institutional processes by which to overcome the problems of closed peer review and create more transparent mechanisms that bring scientific expertise to bear earlier in the process.   We have witnessed how the combination of open technology and well-defined process has enabled Wikipedia to elicit the wisdom of the crowd and led to the creation of an encyclopedia with over 1,000,000 entries of quality comparable to that of traditional encyclopedias edited by centralized editors.
   New technology has enabled Amazon to create a marketplace, not just for the sale of goods and services, but also for the aggregation of expertise and recommendations about those goods and services.
   CNet offers a platform to broker expertise about electronics and technology.  The Internet Movie Database, the largest repository of information about cinema, is created by volunteers submitting data about films and movie stars.
  Public Library of Science,  the pioneering open access publisher of scientific journals, is launching PLoS One, another distributed knowledge network to enable scholars of biology and medicine to discuss published research literature.
  We are learning as a result of these experiences that often “ordinary” people possess extraordinary knowledge they are willing to share.  This peer-production of content works well online.
  By making participation open and subject to selection, we can leverage, not only the wisdom, but also the enthusiasm of the crowd.
 Experience with the tools now available is undermining traditional assumptions about how expertise must be organized and pointing the way toward open models of scientific review, not only to create encyclopedias or book reviews,
 but to inform legal decision making. 

First, we will outline how an open peer review process for patent examination could work and then, we will discuss the advantages of such a change to the way the agency operates.

The proposed system for open review directly addresses the problems with the current examination process, including the “goldilocks dilemma” by enabling the community of practice to collaborate on finding prior art and transforming the “person skilled in the art” from a fictional legal personage into a real group.  This system augments review by the lone examiner with assistance from experts in the relevant art area, revolutionizing the way patents are examined and providing a model for expert participation in regulatory decision making.  The United States Patent and Trademark Office has adopted the proposal as part of its Strategic Initiatives and will launch a pilot of open review in 2007.
  The European Patent Office (EPO) is considering following suit.

This section outlines that proposal in detail, describing both the process and the technology that might enable it.   The purpose of delving into the proposal is to demonstrate how this can realistically be done.  It is also aimed at showing how the legal practice might be embedded in the technology as a means to reform.  If we are to succeed in lobbying for a move away from peer review and toward open review, we need to demonstrate exactly how it addresses the problems of a closed system.

The first significant and substantive area where peer review can be of use is the determination of novelty as required by the statute.  The law outlines a series of earlier types of invention or publication (whether by a third party or by the inventor himself) that can preclude patentability.
  Essentially, the statute inquires whether the invention is new as compared to the prior art.  Prior to filing for this patent was there a prior patent?  Prior to filing for this patent was there a prior printed publication that defeated the uniqueness and newness of the claimed invention?  Prior to filing for this patent was there a prior public use?  The statute seeks to ensure that, not only is the invention new with regard to what came before, but that the inventor did not sleep on his rights
 by failing to file an application more than one year after publicly promoting the invention.

It is illogical to have one person – with access to limited information – determining novelty when we can harness the collective intelligence and experience of thousands to answer these questions. Many technological advances are not described in commonly available academic publications or those sources to which the patent examiner has easy access. It is also illogical to turn to a single or even a handful of private firms to conduct this review when those with the deepest experience in any given area of innovation and bring their expertise to bear.
  

The novelty determination is ideally-suited to peer review because it enunciates a clear goal, requires only minimal participation to answer and lends itself to self-selection on the basis of expertise.
  Far better for me to designate what I am good at since I am in the best position to know.
  While a patent examiner might have to search for prior art for hours, an expert knows instantly whether an invention is reminiscent of earlier work or avenues of research.  Designed right, the software can make participation for a network of scientific and innovation experts clear and easy. 

As Eric Raymond, hacker “anthropologist” explained, with many eyeballs “all bugs are shallow.”  Just as a community of open source programmers is well-suited to spotting mistakes in code, the peer to patent community is equipped to address whether an invention is novel or resembles something seen before.  A prior art novelty review is an opportunity to get more public input into the patent system and introduce citizen consultation, the common and required practice of every government agency,
 into the intellectual property review process.
 

Once an application is published to the Web (under current rules, this happens at eighteen months
 though an applicant can consent to earlier publication),
 it can be pushed out to the relevant experts. Using RSS (really simple syndication)
 those with an interest in a particular area of art, whether it is class 482 Exercise Devices or class 438 Semiconductor Device Manufacturing, 
 can receive notification of the name and abstract of any new inventions filed via newsreader, email or mobile phone for initial review.  This makes it simple, not only to learn about published applications, but also to share that information with others since it is the expert in the community of practice who will know who and how to find the other experts with knowledge of a particular area of art.

Information visualization tools make it simpler to evaluate the volume of information and the frequency of communication to facilitate participation.  Visualization aids will make it easier for a subscriber – whether it is a industry or academic scientist, a graduate student or professor or a competitive inventor and her lawyers – to see the quantity of applications historically published in each class and sub-class in order to know how broadly to subscribe and avoid being overwhelmed.  One needs to know in advance that Class 514 Drug, Bio-Affecting and Body Treating Compositions, is the most populous class, and that one ought to sign up for relevant sub-classes, or that Needle and Pin Making received only 1 application last year. 

The system will promote “lonely patents” by advertising under-subscribed patent classes and subclasses for review to the network of experts.  It might employ a collaborative filtering system akin to Amazon’s to suggest patents to review (e.g. “people who submitted prior art for this patent also read that patent.”).  Experts will receive RSS or email notifications of patents for which no prior art has yet been submitted.  Reviewing one patent application will generate a prompt: “Would you like to review another?”  Again, if the system is designed to optimize inputs and facilitate participation, it can reduce the burden of reviewing a patent for novelty and commenting on prior art.  

In addition, reviewers can “tag” or label applications, not only according to the official classification taxonomy, but also by their own designations.  This kind of supplementary community self-tagging – or what is sometimes called a “folks-onomy”
 – might make it easier to find applications of interest by allowing experts to apply other labels to identify an invention in the terminology that is common to his or her specialty.  In other words, what the patent office calls Exercise Devices, may commonly be known among physical therapists as elliptical machines.  What the Patent Office might refer to as semi-conductor manufacture, the reviewer might also label “chip.”  Such a folksonomy could make labeling more granular and precise to speed up the process of self-assignment.
  We already have tagging and labeling software, most commonly known from photo-sharing services such as Flickr, that allows Internet users to label content for easier retrieval, indexing and searching.
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Figure 1 - Prior Art Submission and the Novelty Review

Each application will reside on a web page where members of the community of practice and interest can submit relevant prior art for a two-month window after publication.
  Two months tracks the amount of time currently available to members of the public wishing to submit prior art under CFR Rule 1.99.
  Rule 1.99 provides that third parties can submit prior art within that two month window and after paying a fee.  To enable prior art peer review, as we are describing here, the Patent Office, at least initially, would only need to waive the filing fee of $180 to facilitate submission of art.

More significantly, two months creates a manageable window of time in which to learn about and submit prior art without overwhelming the examiner or the community with too much data to review.  By delimiting the time for submission of prior art, this could aid the examiner while drastically accelerating the process of review from the average 2-4 years
 that the Patent Office currently requires.  By speeding up the review process, we also speed up the time for scientists to publish and publicly discuss innovation without the fear of triggering a statutory bar.

To submit prior art, a member of the community will log onto the system.  That logon need not be verified or even persistent.  We want a small hurdle to prevent junk from being submitted but not so high a hurdle as to create a stumbling block to participation.  At this stage of the game, the Patent Office ought to want good prior art from anywhere and anyone who has it.  It does not matter if the party is interested or dispassionate.  In fact, competitive interest will be a driver and incentive to finding relevant prior art and participating in the system.

The challenge at this stage is to ensure that the prior art submitted is relevant and manageable.  We want to create legal mechanisms to help the examiner find the prior art that is “just right” and speaks to the patent’s central claims. We do not want to wind up the machinery of peer review where it is not needed.  Instead, we want to channel the expertise of the group where it is most needed and useful.  We also do not want to overwhelm the peer reviewer.  Participation needs to make participation manageable.  Yahoo Answers facilitates users answering each other’s queries one question at a time.  The task assigned to any one user is short and easily accomplished.  Wikipedia’s open interface and simple tools require no log-in in order to minimize the hurdles to participation.

There are several ways to accomplish this for open patent review: First, the design of the system should enable the examiner to designate the claims that are the crux of the invention and where he needs help finding prior art.  Alternatively, the community itself can pick out those claims.  An application might recite a method for sending and receiving electronic signals by means of a special hash algorithm.  The examiner does not need prior art pertaining to sending and receiving, which are common steps.  Rather, the Community’s attention should be directed to finding prior art pertaining to the hash algorithm. If the community identifies the central claims, there is a role to play, not only for scientists, but also for lawyers as stewards of this process that mixes knowledge of law with a knowledge of science.

Second, directions, instruction and even moderation by members of the community are essential at every step in the process to create a strong ethos of community and encourage the submission of useful and appropriate materials.  Wikipedia uses various mechanisms from written directions to open community peer review and deletion to ensure that entries posted are, in fact, appropriate for an encyclopedia and adhere to standards of quality. The Wikipedia community has evolved a clear and explicit sense of its mission and a set of rules for writing encyclopedia entries.  Similarly, a peer review system for patents has to make very clear to participants what is expected of them.  The software itself will reject entries without references or sources or with a prior art date that post-dates the invention.  But the community itself can play a role by voting good prior art up and irrelevant submissions down.

Third, the interface should be designed to require a submitter to identify the claim to which a piece of prior art pertains.
  This will make participation easier to review and more manageable for the examiner by allowing him to winnow out prior art that relates to claims about which he needs no information.  It also makes it easier, especially for a patent with dozens of claims, for the examiner and the community to assess the relevance of that submission.  “This article invalidates claim 3” is more useful than “this article invalidates this patent.”

Fourth, as on Slashdot where peers moderate each other’s postings in order to enable readers to filter out quality comments as adjudged by the community, members of the peer to patent community should rank the prior art for relevance.  The output at the end of the process will be a rank ordered list of prior art, identifying the top ten submissions as judged by the community. Participation might require a minimum of three ratings and incentives can be built into the software, as Slashdot does,
 to encourage ongoing rating and ranking.  This has the effect of winnowing the submissions and making them more useful and manageable to the examiner.  The examiner will still have access to the full list, which he can search, as he would any database, but, in this case, the database will have been ordered not by machine but by people with relevant expertise.

Finally, earlier experience with peer review systems teaches that participation will be enhanced through status and reward.  Members of the community who post should receive “karma effects,”
 status points for submitting prior art that is deemed relevant by the community. 
   Status and reputation are essential to building the trust in the community necessary for iterative interaction.
  It is also crucial for determining qualifications for participation and for creating an incentive to ongoing collaboration.  The currently prevailing wisdom is that social reputation software and other automated mechanisms for according status is the way to foster and find such expertise. Reputation points on EBay, karma points on Slashdot, honorifics in academic circles, all of these status mechanisms create an incentive to participation and help to inculcate norms within the group.  The peer patent review system will also need to evolve mechanisms of conferring status on those people who participate well and shoulder their burden.
  Reputation points help to encourage active participation.  It might come to be an important part, for example, of being a graduate student in a field or being a junior scientist in a corporation working in a particular area of art.  Members of the community can receive point for being “submitter of the month” or “ranker of the month.”  These designations will be determined by what the patent examiner ultimately finds to be useful and cites on the file wrapper.   One gets rewarded for submitting art deemed relevant by the community and even more points for art that is eventually used in the final determination by the examiner.  By tying status to relevance, the institution of online peer review can encourage, not only participation per se, but better quality participation and the submission of art that is useful and practical.

Why Open Review

The open review system allows: 1) submission of prior art and commentary in response to the pending application of a consenting applicant; 2) where the community identifies the claims that are most relevant; and 3) directions and tutorials create a strong ethos of community and a clear indication about how to participate; and 4) participation is chunked into manageable tasks, including the rating and ranking of other people’s postings in order to produce a manageable top 10 list of prior art submissions; and 5) successful participation, as determined by an examiner’s use of submitted prior art, generates positive reputation points.  This, in short, is the outline of an open system that overcomes the problems of closed peer review while providing more information into the decision making process in a manageable form.

The advantages to open review are myriad and we will discuss each one of these in turn.  It:

· Eliminates the institutional and status boundaries of expertise

· Reduces the work of administering peer review or public participation

· Improves decisionmaking for the better by opening up the flow of information while making it manageable

· Makes government more accountable to science

· Ensures that decisions comport with scientific fact

· Will not only make more science available, it will reveal debates over that science

· Introduces information into the process early

· Obviates the need to await litigation to challenge the basis of decisionmaking

· Promotes deliberation around issues of national importance

· Increases oversight over the regulatory process

· Is more expert and more participatory

"When a handful of distinguished gentlemen came together in post-Restoration England to set up the Royal Society, they agreed that membership should be open only to the better sort.  Allowing tradesmen and artisans to join the collective search for truth seemed too dangerous to be tolerated, for, after all, the worldly interests of such people might corrupt their decisions about what counted as genuine knowledge."
  Open review abandons this now-outdated vision of expertise.  In so doing, it can eliminate the problems of transparency and manipulation that plague closed peer review panels because it opens up the process via the Internet, allowing peer reviewers to self-select, rather than to be selected.  If the aim is to get at good prior art, it does not matter where it comes from so long as it is provided.  Often, the best wisdom comes, not from the center, but from the periphery among the enthusiasts and hobbyists or from graduate students who are immersed in but not yet well know for their knowledge of the discipline.  Opening up review also reduces the burden on any one group of people over time by increasing the number of people potentially engaged in the process.

In addition, opening up the process and eliminating closed boundaries not only introduces more and better information from new sources, but it also exercises a self-policing effect.  Participants are not constrained by professional allegiances nor do they become entrenched in the culture and practices of a small, closed group.  Scholarly debates are open playing fields where everyone participates in a common conversation. Similarly, an open system for science in policymaking would provide greater accountability among scientists to each other, regardless of whether they are in academia or industry.

While there is an up front cost to setting up the software and the processes by which open review will be conducted, it minimizes the workload after the fact.  There is no need to empanel juries or to police their boundaries.  As in the “Peer to Patent” system, the software can do the work of rating and ranking participants and promoting the best submissions, as decided by the community, to the front of the queue for consideration.  If the work to be done is made as granular as possible, it further reduces the workload by allowing more people to participate for less time. 

It will potentially improve decision making by opening up the flow of information from the public and from the scientific community while, at the same time, leveraging technology to make that flow manageable for participants and government officials alike.   The Peer to Patent Proposal suggests transmitting only the top 10 items of prior art, as identified by the community, to the patent examiner.  We need to start exploring ways to embed procedure into software in order to make public participation practicable and in order to let the community itself participate in vetting the quality of information.

Having such processes readily deployable will make it possible to render government more accountable to the scientific community and to integrate legal and scientific considerations.  It is possible and desirable, not to eliminate the patent examiner, but to create a dialogue between the process of scientific fact-finding and legal fact-finding.   Given that in the U.S. Patent Office (unlike Europe) most examiners possess only an undergraduate degree in a science (and not necessary related to the area in which they examine) and that in other agencies, “very few of the participants in the policymaking dialogue at high levels within the Agency were scientifically trained,"
 open review integrated into the decision making process creates mechanisms to inform the work of the bureaucrat. Organizing the voice of science places added pressure on agencies to make accountable decisions.  It also reduces the risk of manipulation of science by the agency.

Trying to separate science from law, as we have tried to do for so long, is self-defeating.  Science and policy are inextricably linked and should be.  We need the mechanisms by which to let both areas of expertise inform but not confuse or corrupt the way we make policy. We want to guard against regulatory capture while, at the same time, harnessing collective expertise to advance the public interest.  “If told that it is improper to make policy recommendations, scientific groups are much more likely to smuggle in their policy predilections covertly, either consciously or unconsciously. We would be far better advised to invite scientific advisory bodies to separate their scientific conclusions from their policy recommendations, and to empower them to address both.

The way to do this is by opening the process.

David Schoenbrod tells of an example where scientists and physicians ripped to shreds the EPA's report on lead pollution that suggested levels of lead pollution were safe.
  The report did not comport with scientific fact.   Open review creates a way to address whether something is technologically feasible as a matter of scientific fact (which may be a different question from whether it is economically prudent).
   It lets the patent examiner know if there is, in fact, a similar invention already invented or if his assessment of whether a particular substitution of compound X for compound Y is really not obvious.

But open review not only makes more science available, it can reveal debates over that science. Good science is a chorus of independent expert voices that come together with sufficient coherence and force to constrain policy, structure debate, and influence policy. Rarely does good science dictate a unique policy outcome; more often, it structures a policy dialogue among different disciplines and constituencies by defining a problem and a range of options, but it may also figure in the decision of which options to adopt.
  A more open and deliberative dialogue about science eliminates the concerns to which closed peer review is prone, namely the fear that there may not be scientific consensus around an issue.  When we discuss whether an innovation is truly novel and non-obvious, there may be disagreement.  Airing that disagreement is helpful to the process and informs how the examiner should proceed – how much time to invest and the course to adopt – in doing his work. 

This is also way to challenge bad science much earlier in the process without having to wait for litigation.   Reform proposals abound
 to change the standard of judicial review for patent grants as well as for agency determinations based on science.
   Scholars and practitioners have recognized the problems that arise with Chevron-deference to agency decision making.
  While this does not substitute for such reforms, open review does provide an additional check – and one more expert than the courts – on the work of agencies.

Open review has another benefit that goes beyond the immediate process of patent examination.  It promotes deliberation around issues of national importance. “Such deliberation can lead individuals to revise opinions (about both facts and values), alter premises, and discover common interests.  Disagreements and inconsistencies encourage individuals to balance and rank their wants. The discovery that solely personal concerns are shared empowers people to act upon them.  Thus, public deliberation helps transform individual valuations into social values; it helps forge collective purposes, and, even more important, helps define and refine public morality.  Through such deliberations, individuals become citizens.”
  Engaging the entire scientific community in legal decisionmaking that is affected by science, promotes science education and literacy.
   On the one hand, this benefits science and advances its role in our society.  On the other hand, it puts scientific knowledge to work our larger public purposes by involving the public in peer review.  This democratizes the conversation about science, promotes deliberation about issues of scientific understanding and advances the goals of democratic participation.

This open process obviously increases oversight over the regulatory process by another institution in addition to Congress and the courts.  It allows the public not only to vet but to produce the information on which regulatory decisions are based.  In the case of patent examination, this is essential.  The centralized examiner does not have access to the requisite information of know-how to make informed decisions.   Open review could be used, not only to help the federal bureaucrat do his work, but also to provide the mechanism by which to coordinate more regional processes of decision making and feedback and to spur a conversation across levels of government.

Finally, open review is at once both more expert and more participatory than peer review.  It opens up the policymaking process to more members of the scientific community and provides the platform by which to organize and evaluate their input.  This suggests a way forward that balances expertise with accountability, science with democracy.
Conclusion: Institutional Competence and Patent System Reform

Neither the Patent Reform Act of 2005 nor the Patents Depend on Quality Act of 2006 have passed.  While the Supreme Court heard several patent appeals this year, it changed its mind and overturned its own grant of cert in LabCorp v. Metabolite as improvidently granted.
  Had it moved forward, this case would have gone to the central question of the scope of patentable subject matter.   Patent reform has been incremental at best with no major changes to the system since the Patent Act was enacted in 1952.  Open peer review presents an alternative avenue for legal reform by enhancing the institutional competence of the Patent Office.   It focuses on the institution that makes the decisions and employs the new communications practices that technology makes possible to improve its work.  Instead of seeking reform through the slower mechanism of judicial review, this proposal addresses its administrative law antecedents by revolutionizing the process of patent examination itself.

This not only precipitates a rethinking of administrative reform, generally, it demonstrates that it is possible to improve decision making by enhancing the informational inputs into the process.  Even were we to change the legislative standards by which patent determinations are made, without adequate information to enable a decision about what is novel and non-obvious, reform is not possible.  Agencies depend on good information to do their work – whether it is determining patents or air quality – and they lack the institutional mechanisms and the institutional culture to benefit from outside expertise.

Focusing on the Patent Office as agency not only shifts our attention and the discourse of reform to administrative practices, it makes the case for empirical and data-driven reform.  By designing and implementing a pilot to change workplace procedures, we can test the impact on the patent system.  We can ascertain if such measures promote the progress of the useful arts.  We can then lobby Congress for more thoroughgoing legislative change on the basis of concrete data as to what works and what does not work.  Gathering data through empirical research shows how we might conduct public participation and develop new models and new technologies to solicit public, specifically, expert input to improve regulatory decision making.
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