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ABSTRACT

Universities have a reputation for being isolated ivory towers, but that is changing as  universities become large-scale technology owners.  As a result, universities today interface more actively with industry.  At the same time, they take a strong role in affirmatively influencing the path of innovation in the United States and globally.  Consequently, universities wield enormous power in the controversial economics of intellectual property.  This article questions whether that position is a proper one for universities, whether it is abused, and whether universities are directing their power and money to the best interests of the public, examining for example why both tuition and pharmaceutical costs are so high and why America’s research position is falling behind.

Twenty-five years ago, Congress quietly passed the Bayh-Dole Act, with the simple objective of standardizing the rules regarding ownership of patents on inventions created using federal- research funds.  Patents are considered to be the price of progress, a subject of raging debate amongst scholars in the intellectual-property community.  One phenomenon that has been largely absent from that debate, however, is that as a result of the Bayh-Dole Act, universities are actually adding to the cost.  Examining both the origins of the Bayh-Dole Act, and its reality 25 years later, this article undertakes a critical analysis of the Act’s intent and implementation and offers a proposal for a more fair system.  
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PART I.  INTRODUCTION
Universities have a reputation for being isolated ivory towers, but that is changing as  universities become large-scale technology owners.  As a result, universities today interface more actively with industry.  At the same time, they take a strong role in affirmatively influencing the path of innovation in the United States and globally.  Consequently, universities wield enormous power in the controversial economics of intellectual property.  This phenomenon is very much due to the passage of a simple technology bill by Congress 25 years ago, the “Bayh-Dole Act.”
  

The Bayh-Dole Act has alternatively been praised and roasted as “inspired,”
 a “sea change,”
 and “the law of unintended consequences.”
  The Act was passed by Congress without bells and whistles in 1980,
 with the simple purpose of standardizing the rules regarding ownership of patents on inventions created using federal-research funds.  The Bayh-Dole Act has done a great deal more than that, however.  It has turned universities into commercial entities, created a multi-billion-dollar industry of technology transfer, and subsidized virtually every biotechnology company and discovery of the past 25 years.
 
The Bayh-Dole Act allows universities and other recipients of federal-research funds
 to elect title to resulting inventions.
  Basic conditions include (i) the university must disclose the invention to the federal government “within a reasonable time”;
 (ii) the university must inform the government of its intent to patent;
 and then provide updates if requested to do so;
 (iii) the university must retain title;
 (iv) the university must share licensing proceeds with the inventors;
 and (v) the balance of licensing income must be used to support “scientific research or education.”
  
In its impact, the Act is far-reaching.  On the one hand, it has allowed universities to collaborate with industry to bring forth great technological gains. On the other hand, it has also allowed universities to irresponsibly over-patent due to the moral hazard inherent in the Act’s ownership provisions.
  Some scholars have referred to this as the “anticommons” effect of patenting.
  The anticommons issue is further aggravated by the fact that universities frequently patent basic research tools and early-stage findings.
  While that might seem innocuous since universities typically do not commercialize their own technology, the existence of the blocking rights may deter important follow-on research by even noncommercial researchers.
  This conundrum has left many to lament “[t]here is ample evidence that scientific research is being delayed, deterred or abandoned due to the presence of patents and proprietary technologies.”
    
Overall, most criticism of the Bayh-Dole Act falls into two categories.  First, legal scholars complain that where most genetic (and other) research previously was openly shared,
 universities now seek patents as a standard, and see ownership as a status symbol.
  Second, faculty-scientists complain that over-eager university-technology-transfer offices tie them up with patent-related paperwork that detracts from the true research mission of the school.
  
Meanwhile, there is a great deal that the Bayh-Dole Act permits the government to do, which could majorly change the landscape if actually enforced.  The Act not only allows “march-in” rights in order to achieve “practical application” “public use” or “health and safety needs”,
 but also grants the federal government an automatic right to “practice or have practiced for or on behalf of the United States any subject invention throughout the world.”
  This powerful grant-back is vastly underutilized and could be wielded wisely to greatly benefit the public investors in federally-funded inventions.
This article explores the rationale for the Bayh-Dole Act, and what it has accomplished in the past 25 years (Part II); examines the significance of the dormant power that lies within the unenforced provisions of the Bayh-Dole Act (Part III); studies the history of research misuse by universities, which calls into question their abilities as financial and personnel managers  (Part IV); analyzes the follow-on problem of abuse of licensing power and funds (Part V); compares foreign technology-transfer schemes (Part VI); and offers a proposal for a more fair system (Part VII).
PART II: A NOBLE INTENT: THE INITIAL PURPOSE OF THE 

BAYH-DOLE ACT (And What Really Happened)

There is little doubt that the Bayh-Dole Act, at the time of its passage, was indeed “inspired.”  The provisions of the Act are crisp and thoughtful.  The very intent of the Act is a noble one.  The objective, stated at the preamble, contains statements that are as important today as they were 25 years ago, including “to promote the utilization of inventions”; “to encourage maximum participation of small businesses”; and “to promote collaboration between commercial concerns and nonprofit organizations, including universities.”
  
However, it is also clear that certain stated objectives, while contemplated, were never fulfilled by the Bayh-Dole system. Indeed the wording of the preamble cautions that Bayh-Dole inventions should, first, be “used in a manner to promote free competition and enterprise without unduly encumbering future research and discovery”; second, “promote commercialization and public availability of inventions”; third, “ensure that the Government obtains sufficient rights”; and fourth, “protect the public against nonuse or unreasonable use of inventions.”
  While extremely prescient clauses, unfortunately these cautions have largely been ignored.

The History of Its Creation and the Intent of Its Creators
Prior to the passage of the Bayh-Dole Act in 1980, there was no clear, overriding standard for determining ownership of inventions created with the use of federal-research funds.
  Some federal agencies did allow university-research recipients
 to own resulting intellectual property.
  However, the rules were not uniform between agencies, and even within agencies it was generally done on a case-by-case basis.
  Naturally, that created undue bureaucracy as the universities
 and their funding agencies attempted to sort through ownership issues both ex ante, in the grant applications, and then again, ex post, once inventions were created.
With such confusion and strain on already tight resources, it is not surprising that both universities and their funding agencies were clamoring for clarity.
  Several times, the federal government attempted to act.  Various presidents issued executive orders governing the disposition of intellectual property created using federal-research funds.  However, these basically provided general guidelines for agencies that had to come up with specifics on both substance and procedure.
  Throughout, there was tension over the question of whether the government should own resulting inventions, or merely have a right to use them.  This title v. license debate was ultimately resolved by the Bayh-Dole Act in favor of the latter system, whereby the contractor may elect ownership, but the government obtains an automatic, fully-paid-up
 grant-back on federally-funded inventions.
  
The goal of standardizing ownership was an appropriate one, but it could have been accomplished just as easily by standardizing the rules in any number of other manners.  Of course with the hindsight of 25 years, more fair alternatives can now be considered.  

Problematic Issues and Resounding Effects of the Bayh-Dole Regime
Federal-research funds have remained fairly steady since 1965, long before the Bayh-Dole Act.
  Most of this is dedicated to health-related research.  The NIH funds close to $30 billion in research annually,
 which is actually a significant increase in just the past 10 years.
  Federal spending in engineering and the physical sciences, meanwhile, has remained around $5 billion to $7 billion annually over the past 30 years.
  Overall, universities reported receiving approximately $41.2 billion total in research expenditures for 2004.
  

With all of this research money pouring in, some critics worry that the Bayh-Dole Act unduly favors patenting, even where patenting is not the best option.
  Professor Rebecca S. Eisenberg notes that the university
 has a right to elect and pursue patent rights;
 if the university does not, then the funding agency may;
 if the funding agency does not, then the inventor may.
  Although true, this does not necessarily mean patent rights are favored.  Nothing in the Act requires an inventor to disclose inventions before patent rights are lost, and indeed faculty-inventors frequently do not meet this timeline.
  Furthermore, federal agencies such as the high-volume grantor, the NIH, encourage broad dissemination of research results.
 

In reality though, universities do patent much more frequently than they did before the Bayh-Dole Act.
  This is partly due to the common misconception that the Bayh-Dole Act favors patenting.  It is also partly due to the prestige universities perceive in being large-scale technology owners.  Finally, it is also due to the economic incentive that universities receive from licensing their patent portfolios.  Even though most university inventions are never picked up by a licensee,
 and even fewer generate big income,
 there is the constant “lottery” effect whereby technology-transfer offices take a risk in paying patent expenses on what they hope will be the big winner.

This reflects a change of opinion among university-technology owners during the past 25 years.  Previously, universities would typically allow most inventions to go into the public domain without the constraints of patent protection.
  This enabled basic-building-block inventions, involving genetics as well as the Internet, to be placed in the public domain, thereby allowing for unfettered follow-on improvements.
  Legal commentators and scientists alike have noted that without easy access to break-through-enabling technology, like Watson and Crick’s discovery of the double helix in DNA, researchers would not have been able to innovate as rapidly.
  This looser access occurred, according to Professor Mark A. Lemley, for various reasons including “policy decision, a personal belief, shortsightedness, government regulation, or invalidation of a patent.”
  Either way, he believes that in most cases, the freer access was greatly beneficial to follow-on innovation.
  That means it has also been beneficial to the public, including the federal taxpayers who funded many of the early-stage discoveries and continue to do so via NIH and other federal grants.  
 
To avoid patenting altogether might be perceived as an unfair advantage to businesses, who then would pay no royalties at all.  However, the benefit to the public, in competition between businesses, leading to competitive innovation, could be quite remarkable.  This was the situation in the early Internet and software industries, and even to some extent the biotech industry, which benefited from competition on broad-based access to early-stage inventions.
  Professor Lemley comments: “While in theory patents spur innovation, they can also interfere with it.  Broad patents granted to initial inventors can lock up or retard improvements needed to take a new field from interesting lab results to commercial viability.”
 
Patent protection is now the norm, even for simple building-block inventions.
  In contrast to the past, Professor Lemley observes that “companies and universities alike are patenting early and often.”
  The patent rights then go to the highest bidder, who may hold, thwart, or even obstruct the technology.
  The objectives of the Bayh-Dole Act might better be accomplished by allowing some technology to go into the public domain,
 and by broadly licensing other inventions, as was done with the Cohen and Boyer genetic patents.
  As Professor Lemley explains, “[o]pen licensing of basic building-block patents is desirable in enabling technologies, because there may be numerous different uses for the technology, and a single firm with central control over product development is unlikely to foresee or be able to exploit all of those uses.”
    
Since universities tend to patent their federally-funded-research results, scholars and legislators alike question whether the public ends up paying twice – once for the research and then again for monopoly rents on the patented technology.  The problem of double-paying by the public was raised during the Bayh-Dole hearings.  One Senator argued, presciently, that there was “absolutely no reason why the taxpayer should be forced to subsidize a private monopoly.”
  For this reason, the proposed legislation was also referred to by some as a “$30 billion giveaway.”
  
Meanwhile, universities have become dependent upon, and even quite protective of, their licensing income.  Professor Eisenberg notes, for example, that in supporting passage of the Bayh-Dole Act in 1980, universities made the argument only that they needed to give some incentive to their researchers to take the time to do invention reports and find commercial partners.
  Today, their tune has changed.  Now, in promoting their continued infusion of income under the Bayh-Dole regime, universities instead focus on the argument that they fuel the economy and should therefore be allowed to keep the resulting licensing income.
  
Overall, Professor Eisenberg notes four key concerns regarding the rationale for the Bayh-Dole Act.  First, she expresses concern about the double-paying by the public.
  Second, she states that it goes against the common theory of patent incentives to give an incentive ex post, via ownership to the university, rather than ex ante, as an incentive to invent.
  Third, Eisenberg argues that the public’s incentive to fund research would, or perhaps should, be diminished, if the resulting inventions will be privately held.
  Fourth, she comments that if universities are encouraged to patent, then they will potentially lose some ivory-tower standing as centers for basic research.
  Professor Eisenberg acknowledges that the first two arguments were addressed in the Bayh-Dole hearings, but says that the latter two were “largely overlooked.”
 

In fact, while Professor Eisenberg’s first two criticisms are fair, the third does not appear to be at issue.  If the public were concerned about intellectual-property ownership, the amount of federal research dollars would have dropped during the 25 years since the Bayh-Dole Act was enacted.  Instead, the funding has held quite steady.
  The rationale, is that there, presumably, is no better pubic investment than our own domestic universities.  The issue of intellectual-property ownership is separate and should not be confused.  Professor Eisenberg’s fourth concern echoes that of other scholars.

One observes that the Bayh-Dole Act “was enacted to promote technology transfer through licensing and not specifically to enrich universities.”
  Professor Rochelle Dreyfuss goes on to state that universities have begun to use the provisions in a self-serving manner that ultimately is not necessarily to their benefit.  She compares this to a kind of school spirit, where universities rally around their technology-transfer offices the way they rally for their football teams: “even if the office is not winning, there is cachet in fielding them.”
  But of course everyone wants to win, and for technology-transfer offices, that means getting patents, and licenses – lots of them.  

Was this really the purpose of the Bayh-Dole Act – to lock out “competitors” and even other researchers, by obtaining exclusionary rights via the patent office, and then requiring others to pay to use them?  In theory, universities will tell you that they do not generally charge researchers, that licenses are always on reasonable terms, and that they are just recouping their costs.  Unfortunately, each of these three claims can generally be disproven.  On the first issue of research availability, commercial licensees pressure their university licensors for exclusive licenses.  The companies then typically use their exclusive rights to block research by others, even sometimes within the very university that holds the patent.
  On the second issue of sharing results, many university researchers have not been forthcoming in sharing with other groups.  There is simply too much competition in the research community, forged in part by the race to the patent office.  On the third issue of recoupment, since universities are already compensated for their research costs, the only possible reimbursement is for patent fees, which universities generally pass on to licensees, separate from any upfront or royalty payments.  As another critical review has commented: “To the extent universities have managed their patent portfolios as though the universities were for-profit firms, it is a result of a failure to properly define the universities’ interests and power as holders of significant patent stakes.”
  
What Does the Public Get?

The Bayh-Dole Act has been a great windfall for universities.  Universities already benefit greatly from the billions that they receive annually in taxpayer-funded-research grants.
  UCLA, for example, received approximately $821 million in research grants in FY2004,
 approximately 75-90% of which was from the federal and state governments.  Meanwhile, UCLA’s operating budget for the same year was $3.5 billion.
  So, close to one-third of this major-research university’s budget is funded by taxpayers through research grants (not including other public subsidies).  This may be a sensible use of taxpayer funds,
 provided they receive the benefit of the research.  If universities misuse research funds, bungle licensing deals, or simply overlook important technologies that are vested in them by the Bayh-Dole Act, then taxpayers are not receiving that deserved benefit.  

Supporters say that the Bayh-Dole Act effectively created the thriving biotech industry, which has brought many lifesaving drugs to the public.  Critics though, note that perhaps that is not such a wonderful result, since the biotech industry on the whole has been less lucrative and less productive than indicated by the few leading innovators.
  Furthermore, universities have contributed as much to high pharmaceutical costs as they have to accessability.
  It is the continuing font of federal research funds, and their accumulation over the decades, that has been the real precipitor of innovation.

One issue is whether the Bayh-Dole Act takes into account the differing social utility of various inventions.
  The statute does contain a march-in provision, with the power of the funding agency to intervene where certain criteria are present.
  This provision lies dormant however, since it has not yet been invoked under the Bayh-Dole regime.  Also, the requirements of considering small businesses as licensees
  and ensuring that technology tied up in exclusive licenses is at least “manufactured substantially” in the United States is not generally enforced. 
  
An alternative solution would be for universities to share some percentage of licensing income with their federal-government sponsors.  While this may seem radical to some, this system not only existed prior to the Bayh-Dole regime, but continues today.  Prior to 1980, some agencies required some payback for commercialization of federal-research funds.  The National Aviation Administration, for example, retained rights in funded inventions and also required industry licensees to reimburse development costs.
  The Act itself also provides for a financial return to the government where there is an excess in royalty income on subject inventions deriving from a “government-owned-contractor-operated facility.”
  This does not currently apply to universities, but it easily could be expanded to do so.
  
From an equity perspective surely, some -- if not full -- payback to the funding public seems eminently fair.  If indeed the intent of the patent system at large is to reward – and thereby encourage -- investment in the creation of new inventions,
 then it naturally follows that the reward for inventions created with federal-research funds should inure to the federal taxpayers who paid for them. 
  As it is, though, universities have no incentive under the current regime -- nor even really any mechanism -- to try to recover any costs for their government sponsors.  

Instead, as a consequence of the Bayh-Dole Act, the university today is in the happy position of being paid four times for the same research project.  First, the university is paid by federal taxpayers for all research expenses.  Second, the university is paid again in equal amount by federal taxpayers for “indirect” costs that may not ever go near the funded researcher but may instead be used to light the quad.
  Third, once an invention is created, the university is reimbursed by an industry licensee for the cost of obtaining patent protection.  Finally, the licensee pays the university a royalty fee -- usually not much, but occasionally in the millions -- presumably as an reward for taking on the no-risk and no-cost (to the university) research project in the first place.  That royalty cost is naturally passed on to the consumer along with the monopoly rents on the resulting product.  Could this really be the intent of the patent system, to reward a patentee who took no risk in conducting research and then to punish the very people who paid for the research by charging them monopoly rents on the invention they funded?  Clearly not.  Yet it is a common consequence of the Bayh-Dole Act.

Indeed, neither universities nor their researchers need the promise of licensing income in order to take on the research.  Accordingly, just taking the first payment alone would presumably satisfy universities.  The second subsidizes the university’s mission, which seems reasonable to keep American universities competitive.
  But the third and fourth are enriching the university (and moreso the commercial licensee) at the real expense of the funding public who gladly see the results of their research funds (assuming they do – sometimes universities bungle research or licensing; a licensee could hoard technology; and march-in has not yet been invoked), but unhappily instead of receiving interest or even recoupment, they pay again.
 

There is really no dispute that the Bayh-Dole Act was designed with a noble intent to unify federal procedure in order to facilitate the flow of technology for the benefit of the American public.  The question, rather, is whether that intent has been satisfied.  Examining the reality of the Bayh-Dole Act over its 25 years, there is ample evidence that the Act’s goals have been thwarted throughout its history.  Most university faculty and administrators mean well most of the time, of course, but there have been egregious exceptions continually throughout the past 25 years ranging from vast failure to comply with the requirements of the Bayh-Dole Act,
 misuse of research funds doled out under the Act,
 and abuse of licensing position.
  The following sections examine these issues in detail.

PART III. AN ONGOING TEST: KEY PROVISIONS OF THE BAYH-DOLE ACT (The Significance of Their Dormant Power)
The Bayh-Dole Act, while allowing contractors to elect rights to subject inventions,
 also contemplates situations where the government might use rights concurrently,
 might require,
 or place restrictions on,
 use by others, and might, if provisions are not followed, actually require that title revert back to the government sponsor.
   
March-In
The government’s reservation of the right to “march-in” and take control of an invention is both overstated and underused.  The Bayh-Dole provision does not contemplate a swarming of federal agents marching in and taking over command.  Instead, it is a carefully-worded, intelligently-designed provision that allows the funding agency to exercise authority under certain, clearly-defined circumstances.
  
The “march-in” provision specifies that the funding agency may, where permitted, require “the contractor, an assignee, or exclusive licensee” to grant a license, which may be either “nonexclusive, partially exclusive, or exclusive” and may or may not be limited to a particular “field of use.”  The agency may alternatively grant the license itself.
  The provision seems broad at first brush, but it is carefully tempered by the qualification that any such compulsory license will be made “upon terms that are reasonable under the circumstances.”
  
The “march-in” provision has further qualifications.  The funding agency must make a determination that one of four possible scenarios exists.  The first scenario
 contemplates that the license is necessary to achieve “practical application” of an invention, if that is not otherwise being undertaken by the contractor or assignee.
  The second scenario contemplates that the action is “necessary to alleviate healthy or safety needs,” but again, only if not otherwise satisfied by the contractor.
  The third scenario contemplates  that the action is “necessary to meet the requirements for public use” if the contractor is not doing so.
  The final possibility involves a breach of the requirement that an exclusive licensee
 agrees to have the invention “manufactured substantially” in the United States.
  

The march-in provision comes with even more checks and balances.  The provision requires that an administrative appeals process be enacted.  It then enables the contractor, assignee, exclusive licensee, or even the inventor affected by an adverse march-in determination to petition the Court of Federal Claims.
  The provision goes so far as to note that most march-in decisions
 will be held in abeyance pending exhaustion of appeals or petitions.  

With such strong protections, one might expect the march-in provision to be invoked only with great caution.  Indeed, it has not been invoked during the 25 years of the Bayh-Dole regime.  This is partially to the credit of the NIH for carefully considering the heavy toll of marching-in, and then it is partially owed to the government’s undue deference to universities and their faculty.
That said, there is significant discussion as to when it would be appropriate for the government to exercise its march-in right.  One debate has swirled around the meaning of the phrase in the first scenario, “practical application of the subject invention.”
  When might a funding agency determine that the contractor has neither achieved “practical application” nor be expected to do so “within a reasonable time” as contemplated by this scenario?   The Act provides a definition of “practical application”: 

to manufacture in the case of a composition or product, to practice in the case of a process or method, or to operate in the case of a machine or system; and, in each case, under such conditions as to establish that the invention is being utilized and that its benefits are to the extent permitted by law or Government regulations available to the public on reasonable terms.
  
Some university administrators have interpreted the phrase “practical application” to require patenting and commercialization of all federally-funded technology.
  That does not seem to be a proper interpretation.  As to operation or practice of an invention, the inventor’s lab may be sufficient.  As to making it available to the public on “reasonable terms,” mere publication by the inventor may be sufficient.  Indeed, absent a patent, no license -- and therefore no march-in -- would be necessary for technology already in the public domain.  Therefore, the provision would appear, conversely, to apply only when a university
 has obtained a patent, but the technology is tied up by an irresponsible or insufficient licensee.
Another issue often raised is the meaning of “reasonable terms.”  One commentator, examining the “reasonable terms” phrase within the definition of “practical application” found that the phrase has been interpreted by various courts in other contexts to refer to price.
  This appears to be the general view, although certainly price, if a consideration, would be only one.  Inadequate distribution or availability could also defy “reasonable terms.”
Third parties may petition the government agency to exercise march-in rights.
  In the past several years alone, the NIH has received three such requests, each of which it has summarily denied.
  That said, both the automatic grant-back and the march-in rights existed before the Bayh-Dole Act and have been exercised (albeit rarely) in the past.
 
The march-in right is especially powerful since another provision of the Bayh-Dole Act allows the government, under certain circumstances, to require even non-federally-funded, background intellectual property to be licensed to a third party if necessary to practice the “subject invention” and to “achieve practical application.”
  Understandably, this is considered, even by the wording of the provision, to be appropriate only in extreme situations, but the existence of this provision is a powerful one.  Suffice to say that relying solely on the government’s march-in potential would not be the most expedient solution to the current problems of the Bayh-Dole regime.
The Grant-Back
Meanwhile, the government retains a grant-back of rights on every invention created using federal-research funds.  The grant-back ensures that the government can “practice” the subject invention or, importantly, have someone else practice the invention on the government’s behalf.
  The government grant-back, while extremely valuable, has been invoked rarely overall, and never in the biomedical context.
  The first major obstacle is that the government lacks a unified, searchable database to notify the proper officials of federally-funded inventions that are subject to the license.
  The second problem is that universities vastly underreport government-funded inventions.
  The third issue is an apparent unwillingness by agency officials to invoke the license, most likely due, again, to a somewhat misguided deference to universities and their faculty as well as to the disincentives of a revolving door with industry.

In theory, the government grant-back could be used to benefit the public in three significant ways.  First, the license could be used by government scientists to freely conduct research without the need for a paid license.
  Second, the license could be used by other government contractors -- such as other university recipients of federal funds on related or unrelated projects -- in follow-on or even independent research where rights to an underlying invention might be really useful.
  Finally, the government could use the grant-back to “have practiced” inventions on its behalf, for example to procure less expensive renditions of pharmaceuticals administered via the Medicare or VA programs.
  While government officials are generally aware of these very important options,
 they remain resistant to using the grant-back, and they have invoked it only on rare occasions, such as for weapons systems.
    

Instead, the public is paying monopoly rents on some pharmaceuticals that they actually funded.  A GAO study on the effect of the grant-back found that the NIH has never used it, even though the NIH funds close to $30 billion a year and could use the grant-back to allow its grantees more research options.
  The study also found that the VA and the DOD spent $120 million in FY2001 alone on six drugs that were developed using federal funds.
  When asked why they did not consider using the grant-back to have the drugs made, the agencies gave three reasons: (1) they could not easily determine which products are eligible; (2) they believe they already receive favorable pricing; and (3) they are not required by law to do so.
  In short, it’s just too complicated to merit the trouble of sorting through ownership, rights and costs.  Of course, this could be remedied with better monitoring and stronger database capability.  With the amount of money at stake, both in research funds and in license fees, it would be well worth it.     

Taking Title – And the Problem of Underreporting Inventions 
Finally, in addition to its rights to march-in and grant-back, the government retains the right to claim actual title to an invention if reporting formalities are not properly observed.
  This has been known to, and largely ignored by, universities for a long time, but a recent Federal Circuit case made the threat a reality.  A small-business recipient of Army research funds created an invention pursuant to the funding agreement.
  The contractor noted the government’s grant-back on its patent application.
  The contractor even mentioned the invention on its periodic-progress reports.
  Finally, the contractor officially notified the government of the invention on the required forms after the patent issued.
  Even so, the Army demanded title based on the contractor’s noncompliance.
  The Army determined, and the Federal Circuit Court of Appeals agreed, that the informal series of notices was simply not sufficient.
  The contractor had not complied with the letter of the law on prompt, formal reporting of new inventions and for that, the funding agency had properly exercised discretion to take title to the invention.
  

Interestingly, Campbell was not the first case that penalized a Bayh-Dole recipient for failing to properly report an invention.  Earlier cases held that non-compliance with government-reporting requirements rendered the contractor unable to enforce rights against third parties.
  Draconian as these sanctions may seem, it is difficult to determine how else to get Bayh-Dole recipients to realize that federal-research funds are not a free gift to be taken with strings ignored.
  
Five years after the Bayh-Dole Act was passed, Congress commissioned a report by the General Accounting Office to see how well the Act was being implemented.
  The GAO essentially concluded that it was not logistically possible to figure out whether universities were fulfilling their obligations under the Act.
  The agencies simply had to rely on universities to self-report since there was no clear mechanism for monitoring them.
  
The problem was not fixed.  Although government officials recognized as early at 1985 the dilemma of being entirely reliant on universities to monitor their own compliance, and further recognized that universities were hugely underreporting, no major changes have been implemented to correct the problem.
  A 1999 GAO report noted a likelihood that universities were still underreporting inventions created using federal-research funds subject to the Bayh-Dole Act.
  There is no indication that universities have remedied their noncompliance to date, nor that they have any intentions of doing so.
While underreporting may seem relatively innocuous, and merely due to benign neglect, it means that federal taxpayers are not even getting basic-governmental access to many of the inventions they fund.  This leaves universities, and their commercial licensees, to hoard, thwart, or otherwise create market obstacles to the technology without repercussions.
  This happens because universities
 do not acknowledge the government funding on their patent applications
 or on their resulting patents, as required by the Bayh-Dole Act.  Furthermore, universities
 frequently fail to notify their government sponsors of new inventions, and the government’s right to practice the technology via grant-back.
  According to the GAO findings, contractors failed to comply with at least one of these two reporting requirements an astounding 94% of the time.
  

After an investigation of patenting activity among 12 grantees of NIH funds in 1997, the Inspector General estimated that they had underreported about 23% of federally-funded inventions.  Upon review, the grantees acknowledged that just over half of the inventions identified by the Inspector General were in fact NIH-funded (denying the other half, but acknowledging an error rate of 13%,)
  Professors Arno and Davis liken this to “wrongful possession of property” that belongs to the government.
  Indeed it could be likened to over $3 billion of federal research funds being virtually lost each year.  Research may be done properly, and the results may be disseminated to the benefit of the public, but there is no guarantee if the provisions of the Bayh-Dole Act are not followed. 

Furthermore, the government is entitled by the Bayh-Dole Act “to require periodic reporting” on commercialization or development,
 a right that could be substantially useful, if the agencies had the will or ability to enforce it.  The NIH does not have the manpower to police invention reporting however, and quite frankly neither do universities.  Errant inventors are left to be errant, and overworked, undertrained technology-transfer staff are loathe to either question inventors about the true source of their funding, or to follow-up with the attorneys who draft their applications to ensure compliance with the grant-acknowledgement requirement.  
Overall Ownership Issues 
The Bayh-Dole Act allows universities
 to elect title to inventions created using federal-research funds.
  The question of the actual inventor’s place in this scheme is an interesting one.  In truth, the ultimate recipients and putative beneficiaries of the funds are the professors who act as principal investigators on the federal contracts and grants.  Universities are merely vehicles for the contract/grant processing.
  Yet, under the terms of the Bayh-Dole Act, the universities, at their sole discretion, are the presumed owners.  Professors can generally only own title to federally-funded inventions once both the university and the federal government have passed.
  

The practice, again is muddier since (i) universities want to please their top faculty even if it means turning over title on inventions without fully investigating the facts;
 and (ii) some faculty simply do not report inventions as having been federally-funded, or even as having been developed using university resources, a claim that universities rarely wish to dispute due, as always, to lack of investigational resources as much as to a culture of extreme (arguably undue) deference to faculty. 

Certainly, if professors refused to disclose their inventions to the university, then the whole system of technology transfer would fail.
  This is taken into account by the provisions of the Bayh-Dole Act which require that some percentage of technology- transfer income -- if any results from an invention -- be shared with the inventors.
  This is probably a good incentive, although it does not go as far as policies taken by some companies of actually paying employees just for the invention disclosure.
  Some legal scholars have even suggested that professors should own title to their inventions,
 although that would generally thwart the purpose of the Bayh-Dole Act, since professors typically do not personally have the resources necessary to commercialize an invention.
  This is why foreign governments are moving away from the professor-ownership model and toward a more Bayh-Dole-style model of university-ownership.
  
Meanwhile, universities are encouraging faculty to disclose to their technology-transfer offices and file provisional patent applications before publishing or presenting findings.
  Professors complain that while this may be beneficial to the school’s patenting position, it can delay publications, which are key to their own academic success.  Therefore, by even tacitly encouraging faculty to withhold key research results, university technology-transfer offices may be focusing on a red herring of commercialization, while stomping on the real goose with the golden egg – the universities’ core research enterprise.  This battle between academic freedom and open sharing on the one hand and patenting and commercialization on the other is likely to heat up further in universities if the United States moves to a first to file patent system as it is likely to do in the coming years – thereby further adding incentive for universities to squelch public invention disclosures until patent applications are filed.
  

There have been also issues about ownership of the data itself.  There was recently a case in New Jersey, where the court determined that Rutgers University must negotiate with inventors for ownership of their laboratory notebooks.
  The issue is dicey.  Lab notebooks are key academic tools for researchers, and they are often necessary for conducting future research projects based on prior results.  On the other hand, the notebooks are also necessary for the universities to verify findings that the universities wish to patent, including inventions owned by universities pursuant to the terms of the Bayh-Dole Act.  In reality, universities often own the data based on their published policies.
  In practice, universities typically will allow professors complete, unmonitored freedom to do as they wish with their research results.
 


PART IV. A HARSH REALITY OF MISMANAGEMENT: 
MISUSE OF FEDERAL RESEARCH FUNDS
Throughout the 25 years of the Bayh-Dole Act, universities have been riddled with scandals involving their mismanagement of federal-research funds.  News articles over the span of years have publicized abuses ranging from falsifying research results to double-billing federal agencies.  In numerous cases, millions of dollars of federal-research funds were in question, universities paid out equal sums in settlement of allegations, and faculty were largely left to continue their practices.  In virtually every article exposing a university abuse, the reporter questions whether the reported misdeeds are an isolated practice, and notes some remedial measure being proposed by universities or their federal-funding agencies to combat the abuses – and yet the articles continue. 
Problems with university management of federal funds predate passage of the Bayh-Dole Act.  A 1982 article in the New York Times describes one such situation.  A tenured Stanford professor reported one of his colleagues to the university administration in 1973, alleging the colleague had falsified data in scientific papers prepared under NIH grants.
  Two years later, the university found “probable cause” for a full inquiry, but did not follow through.  In 1979, six years after the original accusations were brought to the attention of university administrators, the accused professor was publicly reprimanded by the university president – but not for that act, which still had not been investigated.  He was charged with other, unrelated wrongdoing, and suspended without pay for twelve weeks.
  Perhaps if the university had investigated the earlier charges at a swifter pace, further misconduct would have been avoided.   

The 1982 New York Times article goes on to note other instances of alleged research misconduct swirling about at that time.  It cites the newly-enacted Bayh-Dole Act as putting pressure on universities to comply with complex rules and regulations.  It notes that universities, as the named recipient of federal funds, must be responsible for their lawful and proper administration.  It also notes, presciently, the overriding obstacle that the university environment “has traditionally valued decentralization and autonomy . . . and has looked to self-policing by scholarly norms and debates.”
  Writing those words soon after passage of the Bayh-Dole Act, and discussing misconduct that largely occurred before that time, the author could not have known that 25 years and hundreds of billions of federal-research dollars later, although the research and technology-transfer industry has become standard fare in many universities, the very same problems and instances of misconduct continue to occur.

In 1989, another New York Times reporter cited a new NIH study finding that “[a]n ‘excessively permissive’ attitude by institutions” leads them to ignore “careless and sometimes even fraudulent medical research.”
  In response to ongoing abuses, the NIH committee recommended “better research standards” and “systematic ways of investigating laboratory irresponsibility.”  As recent history shows though, such safeguards nominally put in place by at least the major-research universities, has not stopped them from continuing scandals involving their abuse of federal-research funds.  The 1989 NIH Committee, mentioned situations involving “serious research misconduct” during the prior decade at such major institutions as Massachusetts General Hospital, Yale University, Harvard Medical School, Boston University, and Cornell University – a name that would arise again with another major scandal, sixteen years and many commissions later, in 2005.
  
As the years went on, concerned university and government officials came up with incentives to get faculty to disclose the research abuses of their colleagues.  In 1991, the New York Times reported the first known use of a 1863 law, the “False Claims Act” in a case of research misconduct.  Under the False Claims Act, a citizen who believes that the government is being defrauded may bring suit and retain a percentage of the damages for himself.
  In this case, a researcher brought suit via the NIH, alleging that his former colleague had falsified research results and had obtained federal grants on the basis of those falsifications.  

The defendants were two universities that had been the named recipients of the federal-research funds, the University of Utah and the University of California, San Diego.  Instead of lamenting the abuses and apologizing for their lack of administrative oversight, the universities responded by commenting that research misconduct should not be decided by the courts.  They claimed that to publicize and litigate misconduct cases would have a “chilling effect” on research,
 although they did not specify how allegations of falsification would deter honest researchers, who would presumably benefit from a level playing field.  
In 1994, a follow-on NYT article noted that the institutions involved, the University of Utah and the University of California, San Diego each agreed to pay to settle the lawsuit.
    Interestingly, though, neither university would accuse the denounced researcher of “misconduct,” saying it was just “sloppiness” -- which, along with costing the universities over a million dollars cumulatively, was apparently was not considered sufficient grounds for disciplinary action.
  At the conclusion of the begrudging settlement, the President of the University of Utah voiced his concern that it was simply not fair to expect a university to monitor the actions or veracity of its faculty.  He added that this would be “an impossible and self-defeating approach.”
  
It is sympathetic that the president of a university could not know everything the faculty are doing wrong.  It is even sympathetic that a contracts and grants officer will probably check a proposal or a progress report only for technical compliance with agency rules.  But it is also sympathetic that federal taxpayers deserve their due.  When they are required by universities to apportion as much of the grant disbursement to university overhead as to actual research,
 it is fair to expect that the university will comply not only with correct font on a cover page, but also proper monitoring, including at the departmental level where fellow researchers and department chairs are most likely to be able to vouch for their colleagues with some knowledge and confidence.

In 2005, a Wall Street Journal article referred to the seemingly pervasive research misdeeds of universities as “a dirty little secret of university medical research: the misuse of taxpayers’ funds.”
  Between 2003 and mid-2005 alone, at least six major-research universities paid civil fees to the government to settle charges of improper diversion of federal-research funds.
  Universities make very sympathetic defendants in these cases, and one NIH official was actually quoted as saying: “If people are going to cheat, they are going to cheat.”
  Due to that attitude, cases of federal-fund misuse or diversion are frequently swept under the rug both by the universities and by the government agencies that fund them.  Nevertheless, the cases are not always so understandable after all.  For example, one of the misuses alleged against Cornell in a recent investigation was a diversion of funds to treat adults instead of children, as stipulated by the grant.  That seems generally non-offensive, especially since the researchers alleged they were just continuing care for prior child-patients.  However, other accusations were much more dire, including the addition of income for “phantom nurses” who had left the university before the grant application was even submitted, as well as “phantom patients” and double-billing to both Medicaid and the NIH grant.
  Cornell agreed to pay nearly $4.4 million to settle the charges, but it is still not clear where the missing money ended up.
    
This waste of taxpayer money is actually very serious.  After all, at the very least, public policy dictates that taxpayers who spend billions of dollars annually to fund research deserve to have the research conducted in a fair and honest manner that is most likely to benefit the public.  Certainly, nothing in the Bayh-Dole Act puts universities above the law in their use of grant funds.  It is sufficient that there are issues regarding whether the law itself is overly generous with university-research recipients, but at least the laws must be obeyed.

Unfortunately, 2005 was a banner year for university-research misconduct cases.  The same year, the University of Alabama, Birmingham agreed to pay $3.38 million to settle a False Claims Act lawsuit that alleged both misuse of federal funds
 and unlawful double billing of clinical trials to both the research sponsor and to Medicare.
  Soon after, a Korean scientist received international attention when he admitted to having falsified his famous stem-cell research findings.
  A University of Pittsburgh professor who had coauthored the now-discredited paper, had also used it to obtain a $16.1 million NIH grant.
  Although it might seem reasonable to some that the NIH should review, and perhaps cancel, the grant, it was not immediately clear whether it would do so.
  Perhaps in the spirit of collegiality,
 his research colleagues also refused to denounce his work, although his findings were already discredited and retracted.
  The same year, the University of Vermont settled claims that a former professor had used false results to obtain a $2.9 million NIH grant.
  Later in the year, the Mayo Clinic announced it would pay $6.5 million to resolve similar allegations; a clinical study coordinator was charged with research fraud; and the prestigious journal Nature published a study reporting that one-third of scientists admitted to having committed research misbehavior of some sort over the past three years.

The stories of university mismanagement are not limited to use of federal-research funds.  Universities have also been in the spotlight for other scandals involving severe improprieties by their faculty and staff.  In 1998, the University of Texas agreed to pay the government a record $17.2 million in a False Claims Act lawsuit alleging that the university had submitted false bills to Medicare, Medicaid and other federal programs.
    Many other articles have documented allegations of research fraud made by their colleagues and subordinates.
  
Administrators, who are typically hired (and fired) at the mercy of faculty, generally have neither the will nor the way to govern faculty practices.  Even in universities where safeguards against research and other abuses have long been in place, abuses continue.  Consider the UCLA body parts scandal
 (and how Cornell has been in the hot seat more than once over the years).   Even the government is often unwilling to sanction faculty however, perhaps due to in part to a revolving door of scientists between universities and federal agencies, and the fact that university faculty are often the appointed members of federal investigatory commissions.  A panel convened by the National Academy of Sciences in 1990, for example, determined that “though misconduct in science was a serious problem, it was better dealt with by local universities and scientific institutions than by central authorities like government agencies,”
 thereby passing back the hot potato.  Furthermore, a GAO study a few years ago concluded that a sampling of top research universities was already meeting and exceeding federal requirements on their financial conflicts of interest policies, a major issue in research misconduct.
  Yet serious misconduct cases are still being reported.  
Clearly, the current system of relying on university governance and self-reporting is insufficient.  One investigator, whose findings pointed to large-scale misconduct of varying degrees, concluded that the organizations (i.e., universities) themselves, are adding to the problem.
  The lack of oversight over faculty, coupled with the pressures on them to compete for grants
 and produce exciting results, leads to a culture where not just hard-core cheating, but softer ambiguities in interpretation and presentation, are common.  Others have agreed.  “Our top research institutions brag about the amount of money they bring in, not the amount of new knowledge” commented one bioethics professor.  He added, “it’s really disturbing.”

Although the government conducts some of its research “in house” via its staff researchers, over 80% of the appropriations are extramural, to university and other contractors.
  This represents a large amount of funds for the government to monitor.
 The NIH offers some training to its staffers,
 but with an average case load of up to 125 cases,
 a recent GAO report found that the agency “places the primary responsibility for ensuring compliance with federal requirements on the grantees.”
  
There is great value in the independence of faculty, but it does not bode well for universities administering $41.2 billion of research funds.  Harvard’s new chief of technology development comments: “Everything I do has to be driven from a place of social responsibility and social consciousness.”
   Unfortunately, the history of the Bayh-Dole regime has shown that noble intentions are not sufficient.  Universities clearly need to dedicate more resources to training and staffing of their administrators, to better assist -- as well as to monitor -- their faculty, and government sponsors must do the same.
Indirect Costs

Bayh-Dole funds are not a free ride, as they are so often viewed by universities.  Indeed, universities do not give Bayh-Dole funds the benefit of being treated as gift disbursements.  Universities tend to make very sharp distinctions between gifts on the one hand, and contacts and grants on the other.
  Gifts are given without strings by the donor, and therefore the donor retains no ownership or control of the funds or their use once disbursed.  On the other hand, gifts receive the benefit of having few or no transactions costs to the donor.  Grants and contracts, in contrast, may come with some requirements (such as reporting of inventions, grant-back of license, etc.), so they are preferable to the grantor in that respect.  However, they are much more costly to the grantor also.  If a donor wishes to give a faculty researcher $1 million to study treatments for Spinal Muscular Atrophy
 the donor need give only the $1 million, sometimes with a small tax.
  A grantor who wishes to fund the same project at the same level, however, finds a much higher price from the university grantee.
    
So, the grantor must be prepared to pay about $1.5 million to the university in order to get $1 million to the researcher.  The other 49-56% is called “indirect costs.”  The question is, where does that money go?  Universities are notoriously oblique about the process.  Like the Bayh-Dole income, which by law is earmarked for “scientific research or education,”
 indirect costs on research funds go into a black hole of university administration,
 which may or may not provide any clear payback to the funding public, or for that matter, to the university community including students who see rising tuition every year.
  
PART V. FURTHER TROUBLE DOWNSTREAM: 

ABUSE OF LICENSING POWER AND INCOME

There were only 25 active technology-transfer offices in the United States at the time the Bayh-Dole Act was passed.
  By the twenty-fifth anniversary of the Act, there were 3300.
  Technology transfer has become a multi-billion dollar industry unto itself, supporting scores of patent attorneys
 (and litigators) in addition to the technology- transfer staff of universities, and the entire staff of some start-up companies formed around the university technology.  The practice of technology transfer is also much more complicated today, involving the complex legal rules of the Act on the one hand and the sophisticated-business ventures of the twenty-first century on the other.  It is understandably difficult for a technology-transfer office to have resources to support the high-level knowledge of both law and business that is now necessary to responsibly administer the university’s intellectual-property obligations, especially when the average office consist of only four people (including administrative staff).
  
University Licensing Schemes
Under the terms of the Bayh-Dole Act, recipients of federal-research funds are obligated to be responsible stewards of the resulting intellectual property.  As tax-exempt
  institutions, universities additionally have an obligation even outside the specific scope of the Bayh-Dole Act to fulfill the presumption that they exist for the good of the general public and that they further the values of society.

Universities rely on varying business models for their technology-transfer activities.  Among the most popular are (1) the “Centralized Model” with one office covering all technology areas;
 (ii) the “Decentralized Model,” with offices divided by school, or department;
 (iii) the “Foundation” model, with an independent nonprofit set up to manage licensing;
 and (iv) the “Contractor” model, where the university outsources its licensing activities.
  Even using empirical data, it is difficult to say which is the most financially successful model, since universities occasionally benefit from a blockbuster drug or a litigation settlement that vastly skews the numbers for one or more years, but which may not reflect the efforts of the technology-transfer office.
  
Universities are generally quite passive about licensing their technology.  Some try cold-calling potential licensees, but this tends to leave them frustrated when they cannot meet the right person in the right technology area with authority to acquire new patents from universities.  Another common marketing method is simply to list available technologies on a website, hoping that potential licensees will come upon them in Internet searches.  Finally, some universities foster industry contacts by hiring technology transfer officers with business backgrounds.  Most often though, when a licensee is identified, it is through none of these three methods.  Rather, it turns out that the inventor is overwhelmingly the best link to potential licensees.  The inventor may be approached by a company representative who has read her publications, or who used to be her postdoc, or who has hired the professor as a consultant already.
  In the vast majority of cases, then, the university-technology-transfer officer is merely a broker to the terms of the deal after the inventor brings in the licensee.

The Bayh-Dole Act favors licensing to small businesses
 with “substantial” manufacturing in the United States.
  The rationale of course is to promote the national economy.  In practice, universities typically ignore the “small business” mandate, and license to whomever is willing to pay.  Still, small businesses form the bulk of university licensees simply because they are less likely to have their own basic research departments.
  As a typical model, therefore, universities often license their technologies to small start-up companies simply by default.
  As the model goes, the start-up company runs some experiments, further develops the technology, and sublicenses it to (or is acquired by) a larger company for distribution.
  In exchange, the university demands a small upfront license fee (so as not to discourage prospective licensees)
 and a percentage of profits in the form of ongoing royalties.  The university also includes due-diligence terms to ensure that the technology is commercialized.
 
The practice of course runs muddier.  Frequently the licensee is a faculty-created startup that may or may not have funding to complete the required diligence to get a technology to market.  While it may seem admirable for universities to reward inventors with the rights to commercialize inventions (and therefore receive double compensation – both as licensee and as inventor), this practice frequently results in great pressure on technology- transfer officers to defer to the faculty who supervise and fund their departments rather than to consider their Bayh-Dole obligation to commercialize responsibly, including to terminate a license where the licensee is not meeting its commercialization milestones or royalty obligations.  This tacit favoritism of faculty startups even results in situations where a faculty startup ties up an entire portfolio of technologies in an exclusive license without paying patent costs, without commercializing the technology, and without even having sufficient capital to undertake the further research and development that is necessary to bring the technology to market.
  

In the end, even the faculty do not really benefit from this scheme since their inventions, without being truly commercialized, do not bring in revenue.  Faculty often do not mind taking the essentially no-risk approach though since universities will often foot the bill for patent costs until (and unless) the startup becomes viable.  Universities, meanwhile, frequently will not terminate licenses even for breach, since again that means upsetting an often prestigious faculty member or department chair who finds this to be a cheap way to keep professors happy (departments generally do not pay for the patent costs).  
Licensees, including faculty startups, will generally not rely solely on university patents, meanwhile, but will often develop their own, so that the end product includes several patented technologies.
  In fact, universities frequently find that their patent rights are clouded by improvements made by the licensee – which may or may not list the university faculty are co-inventors.  Furthermore, licensees, once they have access to the underlying technology, often use it to create workarounds, so that they no longer need the university technology to commercialize the licensee’s products or services.  Consequently, they cancel the license agreement, thereby terminating all financial and other obligations.  While generally not deliberate accomplices in this, university- technology-transfer officers lack the resources to monitor abuses either in the terms of the license agreement itself (which are often pushed through quickly to get a deal done) or in post-agreement compliance, which may not even merit the full attention of anyone in the technology-transfer office.

Sometimes universities take equity in lieu of cash, and this can raise ethical issues down the line.  Again, universities simply do not have the resources to police their licensees or even necessarily to do anything so simple as reading the required – though often neglected – progress reports, 
 which are meant to update the university on the licensee’s diligent efforts to commercialize the technology.
  Hence, the university can find itself in the awkward position of having licensed federally-funded technology to an errant company that poisons its human subjects,
 and the even more awkward position of having an ownership stake in it.   

University-technology-transfer offices have been accused alternately of over-charging potential licensees to the point of deterring deals
 and of pipelining exclusive deals to favored licensees, such as faculty startups, for little or no consideration.
  One point that most technology-transfer managers agree upon is that it is not wise to judge a university’s technology-transfer office solely on licensing income.
  Of course universities prefer not to be judged at all, an issue that has frequently arisen during the past 25 years as they are taken to task for both their research and their licensing practices.
Examples of Questionable Licensing Practices
In addition to their frequent research scandals, universities have been in the spotlight in the past couple of years for unfair or inappropriate licensing.
  Columbia University has been in the news for taking an (allegedly overly) aggressive licensing strategy that has brought in hundreds of millions of dollars to the university in licensing fees over the past few years.  Ultimately, Columbia settled with some high-profile biotech firms that had accused the university of “unfair and deceptive trade practices.”

Columbia’s licensing strategy is particularly criticized because the technology at issue is considered by some to be basic scientific research that should not be subject to licensing obstacles.
  Also, Columbia was accused of using a strategy of at-the-time legal, but sneaky “submarine” patents, thereby quietly filing, and hiding, applications until the technology was used commercially, then whipping out the patents for a fee.
  The Economist referred to Columbia’s behavior in these negotiations as a “gold-digger mentality”
 -- clearly not a label any technology-transfer office would seek (they prefer to be seen as kind-hearted, almost apologetic “profit centers”), nor one that was intended by Congress for the stewards of America’s intellectual property.
The University of Utah faced some similar problems in its public relations, when it granted an exclusive license that effectively blocked unauthorized diagnostic testing for hereditary breast cancer.
  The exclusive licensee then went about using its license (of federally-funded research) to sue other universities for using the technique to conduct follow-on research.
  Again, this completely defies the purpose of using taxpayer funds to benefit the public welfare and the progress of science.
The University of California, meanwhile, was excited to announce that it settled a claim of infringement against Monsanto for use of a (federally-funded) recombinant DNA used to make bovine-growth hormone.
  UC’s General Counsel was proud to say that UC will receive $100 million upfront, with a $5 million minimum annual royalty for the terms of the subject patents in return for an exclusive license.  The university reserved research rights in the technology for itself, but that would probably not apply to any non-UC researchers (and probably not even to all UC researchers).  While the payout to UC is high, there was no indication that Monsanto had any qualifications as a licensee other than that it was already infringing UC’s patent and that it was willing to pay to continue doing so.  If infringement and willingness to pay big cash are the only criteria for obtaining an exclusive license on federally-funded research, at the cost of both competition in the commercial marketplace and follow-on research noncommercial or otherwise, then the public is really not being served by the current Bayh-Dole regime of university governance.
On the other hand, sometimes commercialization is done completely outside the confines (and rules) of the official university-technology-transfer office.  Universities are frequently faced with the difficult problem of trying to keep faculty-inventors from commercializing their discoveries via unauthorized, back-door methods.  Under this scenario, a faculty member declines to report a new invention to the university- technology-transfer office or to the government sponsor.  If questioned (which rarely happens), he simply responds that he miraculously produced the invention without using federal funds or even university resources.
  The faculty member instead pipelines the invention to his own outside company, and may even go so far as to list only outside personnel as inventors in order to thwart reporting obligations.  As a result, the faculty’s company becomes his private playground, built with public funds, no strings observed.  Without oversight mechanisms, and with neither the will nor the way to enforce their ownership policies (and Bayh-Dole obligations), universities often turn a blind eye to these situations.  As a result, a few deceptive faculty leave the many honest ones wondering aloud whether they are simply foolish to be following the rules.

Socially-Conscious Licensing?
Another issue is whether universities adequately reserve rights in their commercial licenses so that they themselves, and their fellow researchers elsewhere, can practice a technology without violating the license terms.  Universities may reserve rights in the technology, but frequently include only the actual inventors as exempt users, and only in their labs at the university.  This sometimes leads to the unfortunate and paradoxical situation where some professors can practice the technology, but others in another department of the same university cannot, even though the university holds the patent.  Certainly, researchers outside the university are often excluded by the license language, and sometimes deliberately by the university, who may not want competition that could result in a lessening of prestige as well as licensing income.
  

In that regard, an NIH study concluded that “universities have sought just about every kind of clause in research tool licenses to which they themselves have objected, including publication restrictions, rights in or the option to license future discoveries, and prohibition on transfer to other institutions or scientists.
  This phenomenon has been characterized as the “Paradox of the Patent Community” whereby universities, as major- technology users, appear to have an interest in broad-use rights, but as major-patent owners they fight instead for stronger patent protections.
  
Some universities have wisely attempted more broad reservations of rights in their license agreements.  The template exclusive license used by the Stanford University Office of Technology Licensing includes a reservation of rights for universities generally.
 The template used by the University of Wisconsin’s independent technology transfer office, the Wisconsin Alumni Research Foundation (WARF) reserves the same rights for universities (for “noncommercial” use only), and includes the right of WARF to license to governmental agencies and nonprofit research institutions.
  Of course, every federally-funded invention inherently includes not only the right but also the obligation of the patent holder to license back to the government and its designees.
  The right has not yet been invoked by an agency, but the possibility remains.

Sometimes universities grant licenses to organizations for third-world countries only, but reserve the rights for industrialized countries, hoping that they will find a commercial partner that might bring in more revenue.
  They refer to this as “socially-conscious licensing.”  It is not necessarily “socially conscious” though, since the university typically still requires the organization to pay patent expenses for those third-world countries.
  Furthermore, the very fact of having patent rights in those countries provides a bar to entry for potential competitors that might offer lower-cost options on the university technology and improvements thereto.

Even under the current Bayh-Dole regime, there is a lot that universities can do to improve the status quo.  Professor Lemley advocates “open licensing of basic building-block patents.”
  Professor Lemley goes on to explain:

for certain basic inventions – specifically, those that enable broad or unpredictable new directions in research – exclusive licensing has significant social and perhaps even private costs, because it limits competition in the exploitation of those building blocks and so interferes with the resulting follow-on innovation.
  
Commentator Amy Kapczynski and coauthors also advocate a policy change by universities within the current Bayh-Dole system.
  In their proposed scheme, universities would voluntarily create a “commons-based” system whereby they would agree amongst themselves to ensure open access to their intellectual-property rights.  The Kapczynski group employs the analogy of the currently-existing commons of the GPL
 and the Creative Commons.
  They also explain how this model has already been adapted to patented technology by PubMed and other NIH initiatives.  However, it bears mentioning that the NIH initiatives have had disappointing rates of participation.
  Simply stated, the Kapczynski proposal of voluntary participation is lovely, but it does not substitute for legal mandates.
Do Universities Irresponsibly Over-Patent?

Patents are a commercial concept.  Professors do not need patent filings in order to practice their inventions.
  Nor does a patent filing ensure that they can do so, since others may have blocking rights.
  So why do universities patent so many technologies?  Universities will tell you that they patent technologies that are likely to be picked up by a licensee.  This is neither particularly true nor particularly wise.  Universities often file patent applications on inventions that have no real commercial value.  An official at a major-research university recently noted that they had spent close to $2 million on the portfolio of just one professor, even though the professor had not produced a single income-generating invention, merely because the professor had some influence over the university administration.
  The head of technology transfer at another major research university commented that she believed it was appropriate to file patent applications solely for the purpose of “faculty recruitment and retention” even where there is no commercial application.
  
This typical over-patenting by universities adds to the patent thicket that comes back to haunt their own researchers.  It also discourages research, since the very existence of patent rights may deter researchers from pursuing the discovery, even for the purposes of improvement or work-around technology as long as there is no clear or comprehensive “fair use” doctrine in patent law.
  This goes exactly opposite the stated objectives of the Bayh-Dole Act and clearly raises the question of whether universities are responsible stewards of the intellectual property vested in them.
The Bayh-Dole Act is very important to universities, who have spent $142 million on lobbying between 1999 and 2005.
  This contrasts with other models employed around the world.
  While basic health research is largely funded by the government in the United States, in Britain, for example, it is primarily paid for by a private foundation, the Wellcome Trust.
  Meanwhile, other countries typically have lower-cost pharmaceuticals, due in part to price controls set by their governments.  In the United States, it is well-accepted that pharmaceuticals under patent can cost from hundreds to thousands of dollars for standard treatments.  Pharmaceutical companies claim that this is due to their extremely high costs of research and development.  However, many derive from federally-funded research, which completely disabuses that argument.
  
Although university-technology-transfer offices typically cite public access and public benefit as the primary aim of their licensing programs,
 in practice, they frequently grant exclusive licenses to companies on basic research tools and other important technologies (such as vaccines), to the exclusion of other researchers.
   The Kapczynski article gives an example of this disturbing phenomenon: “[A] recent map of patents relevant to the development of a malaria vaccine found that only eight of the twenty-seven ‘moderate to high priority’ patent families that were originally filed by public entities remain available for licensing from that entity.”
  
There is a valid question of whether patenting actually creates power that can be wielded by universities to require socially-conscious-technology access by their licensees.
  This is an intriguing idea, but there are several major obstacles to that proposal.  First, university-technology-transfer offices typically have internal incentives to seek money over access from licensees.  Second, even if that problem could be overcome in practice or in legislation, there is really no reason to believe that it is less effective for a technology to be placed in the public domain, and to rely instead on the market to offer sufficient competition, as generally occurs once generic drugs are introduced.  As an example of the drastic price drop on pharmaceuticals once patent term ends and competition enters the market, the average worldwide price for antiretroviral drugs was more than $10,000 per patient in the year 2000.
  By 2005, the generics sold for as little as $168 per year.
    Universities could do more to keep even initial costs low via their licensing leverage, or simply by allowing technology to revert to the public domain.
In sum, patents are sometimes appropriate, but should be considered more carefully and utilized more sparingly by universities.  Ideally then, universities should patent less and license more,
 since without commercial potential, patents can only be obstructive to other researchers.
  Certainly, inventions that are not licensed should be allowed to revert to the public domain.
Taxol Case Study – Patent Not Necessary
There is an excellent, real-world example of successful commercialization of a pharmaceutical although there was no patent on the compound.  An unusual partnership between a government agency (the NIH), a university (Florida State University) and a commercial partner (Bristol-Myers Squibb) united to form the blockbuster drug Taxol.  Although the taxol compound was in the public domain, the NIH conducted clinical trials, FSU researchers made improvements, and BMS licensed the rights from both.

The NIH first began the Taxol project with a search for natural products to treat cancer, in 1958.
  In 1963, researchers found that an extract forming the bark of the Pacific yew tree could be used to fight cancer.  In 1971, the researchers isolated the taxol compound.
  The NIH conducted Phase I and II clinical trials in the 1980s, continuing forward based on the apparent success of the therapeutic treatment.  In 1989, researchers at FSU,
 patented a process for semisynthesis of Taxol, a process that FSU licensed to BMS the following year.  At the same time, the NIH sought a commercial partner to supply higher volumes of the compound for NIH’s continuing clinical trials.  The CRADA
 between NIH and BMS began in 1991.
  As a result of the CRADA, NIH licensed several patents to BMS in 1996, and BMS entered the marketplace with Taxol.
Unfortunately, the NIH did not negotiate a very lucrative
 deal.  Altogether, the NIH spent $484 million on taxol-related research from 1977-2002,
 including $80 million on clinical studies.
  BMS spent about $1 billion for its part of the research and development.
  Although it funded approximately one third of the R&D, NIH received far less in return.  With such a high percentage of the investment coming from the NIH, it would be reasonable for the NIH to receive as much as one third of BMS’s revenues, which totaled $9 billion from 1993 through 2002.
  Instead, NIH negotiated a royalty of only 0.5% of worldwide sales, and received $35 million through 2002.
  
Ironically, the federal government has been a major purchaser of Taxol, with Medicare paying BMS $687 million for the drug during 1994-1999, the last year before a generic was available.
  Furthermore, the GAO concluded that Medicare was paying a premium on Taxol, compared to other cancer drugs.
  This is an astounding, and unfortunately classic, example of the public paying twice.
The taxol compound, which underlies the blockbuster drug, was never patented.
  NIH’s license was based on three follow-on patents for administering the compound and for treating side effects, as well as unpatented information gleaned from clinical trials. Later, BMS obtained further, follow-on patents also regarding administration and treatment.  With the drug in the public domain, however, other companies should have been able to compete.
  The NIH cited its inability to offer a patent on the taxol compound as a detriment to obtaining a better royalty structure from BMS.
  That is not logical, though, since the lack of an underlying patent was not at all a detriment to BMS in obtaining $9 billion in revenue on the drug in less than a decade.
  
The taxol case study is a good example of what went well with a public-university-private partnership, as well as what to avoid.  The NIH conducted clinical trials, funded further research at FSU, and found a commercial partner to get the product onto the market, all to the benefit of the public.  On the other hand, the NIH should have used its leverage to work with multiple commercial partners.  The NIH should also have used its position to lower the cost of the drug both through its grant-back and through an increase of competion stemming from a lack of exclusive rights.  Consequently, the Taxol case study demonstrates that patenting of a compound is not at all necessary to get the product to market, and indeed that the lack of patenting vastly shortens the monopoly term, thereby shortening the term of monopoly rents.  The case study also cautions, however, that to the extent they do obtain patents, universities and government entities should use that leverage to obtain fair returns from their commercial partners, and to use those returns for the public benefit.  Ideally, this should be done via a revenue-sharing back to the funding agency, specifically earmarked for further research funding.

Industry in the University
One of the more vocal criticisms of the Bayh-Dole Act is the apparent commercialization of universities.
  Some professors say they would prefer to conduct research for the sake of intellectual inquiry and not commercial potential.  That view is increasingly an academic one though, as universities partner with industry affiliates, industry sponsors, and industry licensees in an effort to increase the universities’ visibility, their research opportunities, and their financial coffers.

In one high-profile case of licensing abuse, the Scripps Research Institute, already scheduled to receive about $700 million in federal funds over a ten-year contract period, also entered a deal with private sponsor Sandoz (a foreign company), whereby Scripps agreed to give Sandoz access to virtually all inventions to be created during the ten year period, in exchange for $30 million.
  Certainly, Sandoz had provided a nice-sized grant to Scripps.  However, the Sandoz grant was still a small percentage of Scripps’ overall research budget, and was therefore highly subsidized by federal taxpayers (who are entitled by the Bayh-Dole Act to favor U.S. licensees).  Upon public outcry and investigation, Scripps renegotiated the deal with Sandoz.
  
Indeed, industry sponsors push hard on universities to give full rights to industry-sponsored inventions.  So, even if federal funds were commingled, the industry sponsor demands an exclusive option to license, and universities rarely consider denying it, even for very low-revenue-generating industry grants.  This is partly to please professors who otherwise create university outcry that the administration is unnecessarily blocking funds and they will therefore leave to join the faculty at University X, which is more “accommodating” (read, Bayh-Dole violating), and partly for the university administrators themselves, who want to be perceived as friendly to industry.
 
In truth, many universities would be quite jealous of the Scripps-Sandoz deal (sans the scandal), and many have privately noted (and publicly demonstrated) that for a high enough price, they will flout their Bayh-Dole obligations to give undue access to private sponsors.  Several universities have industrial affiliates programs, whereby they charge $10,000 to $50,000 and up for an annual membership.  UCLA, for example, has several concurrent industry affiliates programs hosted by the different departments of the School of Engineering.
  Interestingly, the website brochure is offered in various East Asian languages,
 apparently targeting foreign-based companies and researchers, who make up many of the current program participants.
  There is a real question as to whether this satisfies the goals of the Bayh-Dole Act, since (i) many of the program participants are large corporations, not the small businesses favored by the Bayh-Dole Act; (ii) many are foreign corporations, which generally do not “substantially manufacture” their products in the U.S., as favored by the Bayh-Dole Act; and (iii) funds provided by industry sponsors and those (substantially greater) provided by federal government are frequently used to create intellectual-property that is then promised to the industry sponsor either as a licensee or, frequently, as a co-owner.
  
The temptations for greater industry partnerships are strong.  As federal funding remains flat since the inception of the Bayh-Dole regime, state funding to public universities has declined significantly during the same period.  Whereas in 1980 public universities depended on state funding for an average of 44% of their funding, in 2002, that was down to 32%, and it has declined a few percentage points every year since.
  One way universities make up the difference is in higher tuition and student fees.
  Another way is via increased industry partnerships.
At the epitome of the new move toward “soiling the ivory tower with the grubby fingerprints of industry,” Harvard announced in November 2005 its intention to seek greater commercial partnerships for research and licensing.
  To help move in this direction, Harvard is planning a $10 million “accelerator fund” intended to bridge the gap between the early-stage research funded by federal agencies and the more advanced research picked up by venture-capital funding.
 
As another example of industry-university partnerships, several major companies and universities recently banded together in a commons-approach to make collaborative research freely available to the other participants.  This approach could be very beneficial to the public if implemented globally with all results of federally-funded research, but on this small scale could actually run counter to the spirit – and even the letter – of the Bayh-Dole Act, since federally-funded research could be commingled in the mix and earmarked only for the industry participants in this particular program, whether or not they are the most appropriate licensees.
  
The former editor of the New England Journal of Medicine has objected to the model of academics overseeing the ethics of their own actions vis-à-vis industry partnerships.
  “It sounds like it’s part and parcel of the universities’ efforts to have it both ways,” she says.
  Industry partnerships should not be perceived as universally alike nor automatically evil however.  It is not a bad thing for university faculty to be aware of the priorities driving their industry counterparts.  As long as university researchers maintain the large degree of academic freedom that they have today, they may choose sometimes to pursue some of the same priorities, but the continuing large
 amount of federal- research funds ensures that there will still be an overriding volume of independent university research.  Meanwhile, some of society’s most useful technology today has derived from successful examples of university-industry research partnerships, such as Google, begun as a graduate research project at Stanford.  The university was wise to encourage the company founders and to work with them in a licensing deal that was lucrative for all, including, most would agree, the public.
  
Income
Despite the “$30 billion give-away” of the Bayh-Dole Act, very few universities have actually made a profit on their technology-transfer enterprises.
  “When patent royalties are compared to total university revenue, they appear quite small, constituting only 0.5 to 2% of revenues, even for the subset of universities that are patent-productive.”
  Overall, and across the board even with the most successful technology-transfer programs, less than half of licenses produce income, and the bulk of revenues are generated by an even smaller group.
  Universities typically do not make money from their technology-transfer offices once expenses are paid and disbursements are made.
  Furthermore, over half of all technology-transfer income goes to just ten schools.
      
The University of California is both the biggest recipient of federal research funds and the largest patent holder among universities. 
  In 2003, UC had $2.62 billion in research expenditures.  The same year, UC generated 490 patent filings.
  Even within a unified system like the University of California, though, the campuses are uneven in their technology-transfer success.   The San Diego campus has been credited with helping revive the local economy.
  The San Francisco campus has also successfully generated lucrative license deals.
  UCLA meanwhile, has had at least eight directors since its founding fifteen years ago, including three in the past eighteen months alone.
 
Meanwhile, even with the University of California’s large income stream, by their own admission “only a fraction makes it to the university’s teaching and research coffers.”
  According to former director Alan Bennett, $12m to $20m was spent on administering the technology-transfer program,
 and 35% went to inventors as personal income.
   The remaining $30 million was dedicated to “support research and education” although he did not say exactly how.
 
The stories that hit the news are the blockbuster gains from a single settlement that may be in the hundreds of millions of dollars
 but those are few and far between, and generate as much controversy as gain for universities.  Furthermore, the big gains tend to be in pharmaceuticals, which are also the biggest investment risks.
  Physical sciences, on the other hand, is generally not a technology-transfer winner, since university discoveries are often theoretical and constitute one piece of the puzzle.  Indeed according to engineering-industry experts, a “single piece of hardware often comprises about a hundred different patents, which diminishes the value of just one.”
  

The Bayh-Dole Act requires universities to funnel licensing income back into “scientific research or education.”
  However, it is not always clear how this is done.  The cost of tuition at universities has increased steadily from 1980 to 2006.
  Meanwhile, consumers are not saving on the results.  Prescription drug costs have risen greatly since the passage of the Bayh-Dole Act (with an average 13% increase every year), despite the rationale that the Act would benefit the public.
  It is time for some change.
PART VI. A COMPARISON WITH INTERNATIONAL SCHEMES: 

IS THIS REALLY THE BEST MODEL?

Worldwide, the Bayh-Dole Act was the first comprehensive, national legislation to allow universities to own intellectual-property rights on inventions created using government funds.  Other countries have taken the concept of the professor’s academic freedom in research and extended it to the resulting intellectual property.
  The professor-ownership model has not met with much success, partially for the same reasons that spurred passage of the Bayh-Dole Act in the United States (non-uniform rules and imbalanced results) and partially because professors tend to lack the financial and legal resources to seek intellectual-property
 coverage on their inventions, much less to negotiate complex licensing arrangements.  Consequently, over the past decade, many industrialized and industrializing countries have begun to change their laws to mirror the Bayh-Dole Act.  In doing so, they hope to gain on the competitive edge of United States universities.
  
Japan acted in 1998 to create a national “Industrial Revitalization Law” allowing university recipients of government funds to own the resulting intellectual property.
    Interestingly, the Japanese law reflects the sensibilities of Japanese patent law as it differs from United States patent law.  For example, the Japanese version of the Bayh-Dole Act includes a provision for compulsory licensing if the universities are not “working the invention.”
  It also goes a step beyond the United States “march-in” rights, requiring Japanese universities to license intellectual-property rights free of charge “if the government believes it is in the public interest to do so.”
    
Although coming into the ownership game later than their United States counterparts, Japanese universities have already begun to catch up.  This is largely due to aggressive governmental action, which includes funding not only research on the front end, but back-end-technology transfer as well.  In this culture where patents are highly valued,
 the Japanese government has even appeared willing to fund the actual patent applications filed by universities in order to increase their international prestige.
 

The Bayh-Dole model has met with less fame and fortune in other countries.  Australia already has a Bayh-Dole-style model of ownership, yet it is has not been widely utilized by university-research recipients.
  Some have attributed the dearth of university patenting in Australia to a gap between university and industry interests.
  Others, however, have criticized the American-style belief that inventions are only useful if exclusive rights are obtained, with one leading academic pointing out “[i]t’s not about getting patents on everything.”

India, which is rapidly developing as a global technology base, has a situation similar to the United States pre-1980, with some agencies granting ownership rights to university-research recipients on a non-uniform basis.
  This includes income-sharing with inventors and march-in rights where deemed appropriate by the government.
  The Indian government is currently considering a uniform Bayh-Dole-style Act.
  

European countries have begun to emulate the Bayh-Dole Act, but their technology- transfer offices have not yet found the success of their American colleagues.
  There could be many reasons for this, including simply a difference of a culture where entrepreneurship  has traditionally not been as highly valued as in the United States.
  
Right here at home, there have been questions of whether the Bayh-Dole model of university-ownership should be adopted by individual states that fund research.  California, for example, devotes a significant amount of money each year to research projects at universities.  Individual agencies set their own rules regarding ownership of resulting intellectual property.
  Interestingly, several state agencies require that intellectual-property ownership vest with the sponsor, and the university-research recipients
 have agreed to that provision.  
In 2005, the California Council on Science and Technology commissioned a group to investigate whether the state should develop a uniform policy of university-ownership, particularly for results funded by the well-endowed new California Institute for Regenerative Medicine.
  Ironically, the study was co-chaired by the former head of the University of California’s central-technology-transfer office (and still a high-ranking UC official).
  At issue was the promise to voters that by passing Proposition 71 in 2004 and setting up the CIRM, the public would reap a healthy financial return on their $3 billion investment.
  A year later, and after they received voter approval, however, project leaders were backpedaling, saying that the state should not try to reap a financial return via licensing royalties, but rather should be content to allow the university recipients of the research funds to reap that return instead.
  This questionable (and questionably objective) result was then enacted by the Board of the CIRM as an “interim policy” in December 2005.
  
The Bayh-Dole model is probably more viable than the professor-ownership model since at least universities can devote employees full-time to patent and licensing while professors hardly have time to do so.
  Any mimicking of the Bayh-Dole model risks the same problems wrought by the American version however, and should consider the alternatives discussed in Part VII herein.
  Meanwhile, it is not clear that the Bayh-Dole Act has actually given American universities a competitive edge after all.  One recent study showed that American academics are falling behind.
  While Americans had dominated the peer-reviewed journals for the past few decades – a strong indicator of international prestige, they are now stagnating.  Western European researchers are now ahead and Asian researchers are rising in the numbers, an issue of concern for the future competitiveness of American universities.
  

PART VII. RESOLVING THE DISPARITY: 

A PROPOSAL FOR A MORE FAIR SYSTEM

On the occasion of the twenty-fifth anniversary of the Bayh-Dole Act, there has been much commotion about whether it has served its purposes.  There have been highly critical reviews of its problems,
 followed by staunch defenses from its advocates,
 and some rethinking by former public supporters.
  Overall, it can generally be agreed that the Bayh-Dole Act was a clear improvement over the prior set of complex and non-uniform rules, simply for the fact that it created an intelligent, standardized system of determining intellectual-property ownership.  It is time, though, to take the intent of the Bayh-Dole Act, update it to today’s technology, and implement it in an improved system, using, among other things, the hindsight we have gained over the past 25 years.

Universities have certainly had some technology-transfer successes.  However, it is also is clear that universities are not entirely responsible stewards of their intellectual property.  They get embroiled in research scandals without proper faculty monitoring; they regularly underreport technology-transfer activities to their federal sponsors; and they tend to drop even windfall income into a bureaucratic black hole.
  It is time for an overhaul.

This article offers a radical, yet entirely logical, proposal that would improve the current Bayh-Dole structure based on current experience and technology.  The proposal would take the best of the current system,
 and update it for twenty-first century.  Instead of having universities manage technology transfer – a process that has met with only occasional success and more frequent problems – the system would reflect both the technology and the needs of the public today.  

When considering how national technology-transfer should be structured,
 it is best to observe the manner in which technology is licensed today.  Most universities
 are passive about licensing, and rely mostly on inventors to locate commercial partners.  Meanwhile, businesses are most interested in licensing technology that gets them as close as possible to their final, proposed product.  So, while pharmaceutical products often contain several patents,
 engineering products often contain tens or hundreds.
  In either case, the ultimate controlling company naturally prefers to obtain as many patents as necessary to protect its product or service – and of course it will pay more for that privilege.  
Already, there is the potential for vast portfolio licensing of federally-funded inventions.  However, any given under-resourced-university-technology-transfer officer may at present have trouble trying to locate all possibilities for bundling even within her own portfolio.
  Certainly between universities, with different patent owners, it virtually never occurs.
  A single patent owner, with proper resources and a unified licensing system, would therefore be significantly more efficient.
This article therefore proposes the creation of a unified, national-technology-transfer center that would manage the disposition of intellectual property on all federally-funded inventions.
  This would balance the most successful aspects of the “foundation” and “contractor” licensing models.
  The center would be organized by technology departments,
 for better bundling and better understanding of the technology at issue.
  This proposed system would preserve the best results of the Bayh-Dole Act, including (i) continued innovation by university professors receiving federal-research funds; (ii) continued encouragement of entrepreneurship by faculty (where appropriate; an independent organization could more fairly analyze the options without bowing to the faculty member who holds his employment and funding decisions); (iii) continued infusion of new ideas to startup and other small businesses that fuel the United States economy; and (iv) continued creation of new industries.  It would just all be done more fairly and efficiently, and with greater return to the public, both as investors and as consumers.  It would also capture the economies of scale, in portfolio management, patenting, and licensing.
Income from the center would be split in a manner similar to that of most universities under the Bayh-Dole Act, but with a more equitable distribution.
  First, the center would require any commercial licensee to pay patent costs, since the very purpose of the patent grant is for the licensee to have exclusionary commercial rights.  Next, the center might charge a tax to support its operations.
  A fair percentage of the net remainder would continue to go to the inventor.
  Typically, the inventor distribution is considered to be a reward for inventing.  Since inventions are created on the incentive of research funds, however, and since they are, by their very nature, impossible to predict ex ante, it seems more appropriate to give inventors their distribution based on a much more practical premise – that inventors are best at attracting industry partners and licensees.  Therefore, the inventor should be rewarded for bringing in the licensee, by sharing in the licensing revenue.  

To encourage disclosure, a smaller percentage would go to the school or department -- and a nominal amount to the university.
  Finally, about a third of licensing income, as today typically is held by university administration and used for unknown purposes, would be referred back to the funding agency, and earmarked specifically for research expenditures.
  This way, not only would the public benefit through more efficient technology transfer, but they may also benefit from higher research investment.

Another possibility would be for the government itself to manage all inventions resulting from federal research.  This is already the situation for inventions created by government scientists, and several agencies have thriving technology-transfer offices.
  The efforts are still scattered, however.
  As with their university counterparts, even under the best of circumstances, federal-technology-transfer officers only know of their own portfolios.  There is no central database between agencies to consolidate efforts.  Accordingly, in order to facilitate coordination, the government could set up a unified Technology Transfer Agency to manage all patenting and licensing of federally-funded inventions.  This might be organized as a sister agency to the USPTO to facilitate management and exchange of information.  Indeed, the parent of the USPTO is the Department of Commerce, which already coordinates Bayh-Dole reporting.
  There potentially could be a conflict of interest however, if the government is both administrator and monitor of Bayh-Dole compliance.

On the balance, therefore, it seems best for the government to focus efforts on (i) increasing research funds to universities,
 including funding clinical trials
 and translational research where appropriate to get technology to the funding public quickly and at reasonable cost; (ii) continuing existing programs that help forge partnerships between industry and universities in order to increase the prominence of United States technology;
 (iii) monitoring universities
 including by spot audit, to ensure that they are complying with research and licensing guidelines; and (iv) working to create an improved, nationwide system such as advocated herein.
Having a fully-independent, private, national-technology-transfer center would provide for checks and balances on all angles.  The government might contract with the center for set terms to ensure quality service through the potential for competition, and during each period would require prompt and accurate reporting of technology-transfer activities.  The center would work directly with faculty-inventors
 on new inventions.  The center would also receive progress reports on current research funding (concurrently with the funding agency) in order to search out inventions, something that busy government workers do not have time for today,
 but which a private company could better appropriate resources to doing.  Accordingly, the center would informally monitor universities and their faculty.  Universities would, in turn, informally monitor the center by observing its patenting and licensing practices.  Each would have incentive to work with, but to watch, the other, and the government -- as official owner of all inventions -- would referee, having the authority to enforce compliance from both.
  

To ensure that federally-funded inventions reach the public, the center would have a Board of Advisors consisting of university, government, legal and industry experts who would review technology-specific portfolios quarterly and make suggestions on commercialization.  Any technology patented but not licensed within a reasonable period,
 would be dedicated to the public domain, so as not to unduly encumber future research.  Meanwhile, the center would maintain a public, Internet database of all inventions, and their licensing status.  Regardless of commercial licensing status, every government contractor would have access to every publicly-funded invention for the purpose of undertaking any government research or procurement, thereby realizing the government’s Bayh-Dole grant-back to its fullest potential.  Meanwhile, the government would continue to be free to use it’s “march-in” rights to strategically override the center’s licensing decisions where appropriate.
  This scenario would truly satisfy the proper intent of the Bayh-Dole Act.
PART VIII. CONCLUSION

Twenty-five years has afforded reflection on the intent as well as the implementation of the Bayh-Dole Act.  While the intent was noble, the implementation has been significantly more rocky.  On the balance, the data shows that while some universities have had great success with technology transfer, faculty-controlled institutions are overall not the most appropriate stewards for America’s intellectual property.  The public would be better served, as investors and as consumers, by a fully-independent, private, national-technology-transfer center.  

Meanwhile, even under the current regime, there is much that both the universities and their funding agencies can do to improve the status quo.  Universities must be better run, more carefully supervising faculty compliance, and more carefully weighing options on patents and licensing.  Government agencies, meanwhile, must more closely monitor universities’ performance of their Bayh-Dole obligations.  The government should also more freely use the grant-back license inherent in the Act, to increase access to the results of research funded by the people and for the people.  
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� 35 U.S.C. § 202(c)(4) (2002).  Initially the terms of the Bayh-Dole Act applied only to universities, non-profits, and small business recipients of federal research funds.  The rights were later extended to large business contractors as well.  Professor Eisenberg notes, however: “A careful consideration of the arguments suggest that, as research performers and as patent holders, small business contractors have more in common with large business business contractors than they do with universities, and universities have more in common with the government than they do with small businesses.” Eisenberg, Public Research, supra note 3 at 1696.


� U.S. Gen. Accounting Office, GAO/RCED-02-723T, Industry and Agency Concerns Over Intellectual Property Rights (2002) at 4. figure 2.  Meanwhile, industry research and development funding has increased significantly, but mainly inhouse.  Indeed, companies have complained publicly that they see the government as a leaky sieve, accidentally giving away confidential information and burdening projects with administrative inefficiencies (Id. at 10), echoing industry complaints about universities.  


� See Economist, Bayhing, supra note 2.


� The Department of Health and Human Services funded $6.5 billion in research in FY1995; about 98% of that was given via the NIH; U.S. Gen. Accounting Office, GAO/RCED-98-126, Administration of the Bayh-Dole Act by Research Universities (1998) at 5, Table 1.   Funding for the National Institutes of Health increased  by 250% in the decade between 1995 and 2005.  Steve Lohr, Turning Scientists Into Entrepreneurs, NYT April 10, 2006; see also NIH NIH Awards (competing and non-competing) by Fiscal Year and Funding Mechanism; Fiscal Years 1994-2004 (available at � HYPERLINK "http://grants1.nih.gov/grants/award/trends/fund9404.htm" ��http://grants1.nih.gov/grants/award/trends/fund9404.htm�) last visited June 15, 2006.  The amount devoted to universities has remained steady, and very slightly increased, during the term of the Bayh-Dole Act, with 74% in 1979 (see NIH Data Book 1989: Basic Data Relating to the National Institutes of Health, Table 20), and 75.35% in 2003 (see NIH Support by Kind of Institution, Fiscal Years 1993-2003 Research Grants, available at � HYPERLINK "http://grants1.nih.gov/grants/award/trends/instchar03rg.htm" ��http://grants1.nih.gov/grants/award/trends/instchar03rg.htm�, last visited June 12, 2006).  About 70% of these grants are devoted to basic research, a figure which appears to have held fairly steady during the term of the Bayh-Dole Act.  See David G. Nathan, Careers in Translational Clinical Research-Historical Perspectives, Future Challenges, JAMA, May 8, 2002.


� According to the NSF.  See Thomas K. Grose, A Challenging Matchup, ASEE Prism, 2/1/06, v.15, issue 6; Stephen Heuser, Harvard Woos Firms to Fund Research, Boston Globe, 11/9/05.


� The latest year for which data is available.  ASS’N OF UNIV. TECH. MANAGERS, AUTM U.S. LICENSING SURVEY: FY 2004 (2005) at 14.  Approximately 67% was from the federal government.  Id. 


� See Eisenberg, Public Research, supra note 3 at 1663.  See also Richard A. Epstein, Liberty v. Property? Cracks in the Foundations of Copyright Law, 42 San Diego L. Rev. 1 (Feb-March 2005).


� Or other contractor.


� 35 U.S.C. § 202(a) (2002).


� 35 U.S.C. § 202(c)(2) (2002).


� 35 U.S.C. § 202(d) (2002).


� It is common wisdom that professors publish widely, and they frequently do so before disclosing.  The Bayh-Dole Act requires contractors to observe “any statutory bar date,” but inventors who may trigger the bar dates are not similarly bound.  35 U.S.C. § 202(c)(3) (2002).


� See Eric Wills, American Chemical Society Lobbies Against a Free NIH Database That it Sees as a Competitor, Chron. Higher Educ., June 16, 2005; see also Office of Extramural Research, Nat’l Insts. of Health, NIH Grants Policy Statement (2003) available at http://grants2.nih.gov/grants/policy/nihgps_2003/NIHGPS_Part7.htm (“It is NIH policy that the results and accomplishments of the activities that it funds should be made available to the public.”).  These guidelines generally discourage indiscriminate patent filings.





Scientists and legal scholars are also starting to gather together in a group modeled after — and owned by — copyright’s “Creative Commons.”  The “Science Commons,” a project of Creative Commons, states as its mission: “Our goal is to encourage stakeholders to create areas of free access and inquiry using standardized licenses and other means: a ‘Science Commons’ built out of voluntary private agreements.”  Science Commons, Welcome to Science Commons, http://sciencecommons.org (last visited Oct. 16, 2005).  


� Universities were awarded 264 patents in 1979.  See 12/1/05 Managing IP 30; 2005 WLNR 22607778; December 2005, Issue 155 at 2.  In 2004 they received 3,680.  Id., (includes universities, research centers, and hospitals).  See also Mark A. Lemley, Patenting Nanotechnology, 58 Stan. L. Rev. 601 (November 2005) at 608.  


� AUTM 2004 Survey. supra note 40, at 24 reports 11,414 licenses yielding income in 2004, compared to 43,862 licenses active (at 21).  This compares with the cumulative number of invention disclosures between 1991 and 2004, totaling 153,110 (at 15).  These numbers indicate roughly 28.6% of processed invention reports are licensed (although the percentage may be lower, since some pre-1991 inventions are licensed, and it is difficult to make exact comparisons).


� AUTM at 26, indicates that options/licensees bringing in income of over $1million “account for only 1.5 percent of all licenses/options yielding income.”


� See generally Gideon Parchomovsky and R. Polk Wagner, Patent Portfolios, 154 U. Pa. L. Rev. 1 (2005) at 24, analyzing the “lottery” theory of patenting, propounded by economist F.M. Scherer.


� Mark A. Lemley, Patenting Nanotechnology, 58 Stan. L. Rev. 601 (2005) at 609.


� Id.  


� Id.  


� Id.


� Id. at 613.  


� Id. at 616.  


� Id. at 618-619.  Of course this is as much a problem with our patent system, that current allows patents on technology that many would consider to be basic, obvious, or unpatentable.


� As Professor Lemley observes, “This is the age of patents.”  Id. at 613.  


� Id.  


� See Ritchie de Larena, supra note 21, at 788.


� See infra Part V for case-study on Taxol, the successful licensing and commercialization of an unpatented compound.


� See Lemley, supra note 48, 610.  


� Id. at 623.


� See Arno, supra note 5, at 658.  Patent Policy: Joint Hearing Before the S. Comm. On Commerce, Sci. & Transp. & the S. Comm. On the Judiciary, 96th Cong. 458-60 (1980); statement of Hon. Russell B. Long, at 464.  


� Id., at 99, testimony of Ky P. Ewing, Jr., referring to the $30 billion doled out by the federal government in research expenses annually.   


� See Eisenberg, supra note 3, at 1671.  Of course the same could be with government ownership however, or professors could just publish, as they often do.  In fact, a recent study showed that the current rise in university-industry partnerships, often cited by advocates of the Bayh-Dole Act, would probably have occurred even absent the Act’s passage, simply due to other convergent factors in intellectual property.  David C. Mowery, et. al. University-Industry Technology Transfer Before and After the Bayh-Dole Act in the United States (Stanford Business Books 2004) at 179.  


� See Leaf, supra note 4, at 267; see also university comments about ownership of research generated by grants from the California Institute of Regenerative Medicine, infra., Part VI.  


� See Eisenberg, supra note 3, at 1666.  


� Id. at 1666-67; see also Ritchie de Larena, supra note 21 at 807.


� See Eisenberg, supra note 3, at 1667.


� Id.


� Id.


� Id.


� Rochelle Dreyfuss, Protecting the Public Domain of Science: Has the Time For An Experimental Use Defense Arrived? 46 Ariz. L. Rev. 457 (2005) at 464.  


� Id.  


� For a fuller discussion of university licensing practices, see infra, Part V.


� Amy Kapczynski, Samantha Chaifetz, Zachary Katz, and Yochai Benkler, Addressing Global Health Inequities: An Open Licensing Approach for University Innovations, 20 Berkeley Tech. L. J. 1031 (Spring 2005) at 1086.  Professor Dreyfuss argues that this commercial behavior on patent ownership actually harms universities, which are then treated like commercial entities, being denied a research exemption when they are in the hot seat for patent infringement. Dreyfuss, supra note 72 at 464-465.  While it is true that this was the proffered reasoning of the majority in Madey v. Duke, 307 F.3d 1351 (Fed. Cir. 2002), it is also clear that the opinion was based as much on a distaste for the common-law research exemption generally as for its application to Duke.  More appropriate, would be a statutory “fair use” doctrine in patent law along the lines of the existing copyright “fair use” doctrine.  See ftnt 21 herein.  Meanwhile, on the issue of universities becoming commercial patent enforcers, the Economist has prophesied “as ye sow, so shall ye reap.”  Economist, Bayhing, supra note 2.





� Universities reported receiving $41.2 billion in research support in FY2004, of which only 7% was from industry sources.  AUTM 2004 at 14.


� Charles Proctor, Carnesale to Step Down, UCLA Daily Bruin; September 7, 2005 online exclusive.


� Id..  


� It does aid the Bayh-Dole goal of aiding the United States’ economy.


� See Leaf, supra note 4, at 266; “Indeed, the industry as a whole has lost more than $45 billion since birth.”


� Id. 


� Consider, with an average of $35 billion being invested each of the past 25 years, the federal government has funded approximately $875 billion since the Bayh-Dole Act was passed, and going back before then, even much more. 


� Some prior iterations of law did take social utility into account in determining ownership.  For example, the Kennedy Presidential Patent Policy of 1963 recommended that the government retain ownership if the invention was “commercially useful to the general public or useful for public health and welfare.”  Memorandum for the Heads of Executive Departments and Agencies (Government Patent Policy), 3 C.F.R. 861 (1959-1963).


� See Arno, supra note 5, at 642.  Although this power lies dormant, since it has not yet been invoked in the Bayh-Dole regime (see infra Section III).


� One of the goals of the Bayh-Dole Act was to increase the competitiveness of U.S. industry.  This noble goal has met with mixed success, though, as many small-business, U.S.-based licensees in the biotech industry for example are bought out by international conglomerates, taking their federally-funded-research licenses with them.  35 U.S.C. § 200 (2000); see also Arno, supra note 5, at 646.  This is a frequent occurrence, particularly with biotech companies.


� 35 U.S.C. § 204 (1980).


� See Arno, supra note 5, at 641.  


� 35 U.S.C. § 202(c)(7)(E) if balance of royalty income “exceeds 5 percent of the annual budget of the facility, that 75 percent of such excess shall be paid to the Treasury of the United States” with the remaining 25% used for research purposes at the facility.  


� The idea of recoupment of research costs was batted around a bit during the Bayh-Dole hearings.  See Arno, supra note 5, at 659.  One recommendation would have required licensees to pay out profits to the public.  Another would have contractors pay the government 15% of gross annual income over $70,000 and 5% of accumulated income over $1 million.  Id.; S. Rep. No. 96-480, at 8-10, 25-26 (1979).  It would be easy enough for university accounting departments to administer any of these recoupment or sharing schemes, since they are already accustomed to dividing up percentages among inventors, departments, and schools.   


� See Maureen A. O’Rourke, Toward a Doctrine of Fair Use in Patent Law, 100 Colum. L. Rev. 1177, 1177 (2000) (explaining that the purpose of patent law, historically, is “to fashion an appropriate balance between the grant of exclusive rights to encourage innovation and the maintenance of a viable public domain from which further progress may result”); Katherine J. Strandburg, What Does the Public Get?: Experimental Use and the Patent Bargain, 2004 Wis. L. Rev. 81, 91 (2004) (“[I]n principle, most inventions have the potential to benefit society in two ways: (1) through their direct utility to the users or consumers of embodiments of the invention; and (2) through the use of the inventive idea as a springboard to further innovation.”); see also Ruth E. Freeburg, No Safe Harbor and No Experimental Use: Is it Time for Compulsory Licensing of Biotech Tools?, 53 Buff. L. Rev. 351 (2005) (advocating a balanced approach to fair use and compulsory licensing); Steven J. Grossman, Experimental Use or Fair Use as a Defense to Patent Infringement, 30 IDEA 243 (1990) (discussing the common-law “experimental use doctrine”); Janice M. Mueller, The Evanescent Experimental Use Exemption from United States Patent Infringement Liability: Implications for University and Nonprofit Research and Development, 56 Baylor L. Rev. 917 (2004) (examining recent federal circuit decisions on fair use and their rationale).


� See Part VII, infra,  for a proposal on more equitable ownership and income-sharing.


� See Part IV, infra.


� See infra note 353 for comment by Economist magazine about America’s universities as top in world.


� Perhaps the government should receive recoupment plus interest.


� See Part III, infra.


� See Part IV, infra.


� See Part V, infra.


� 35 U.S.C. § 202(a) (2002).


� 35 U.S.C. § 202(c)(4)(2002).


� 35 U.S.C. § 203 (2002).


� 35 U.S.C. § 204) (1980).


� 35 U.S.C. § 202(c)(3) (2002).


� 35 U.S.C. § 203 (2002).


� 35 U.S.C. § 203(a) (2002) (presumably separate from its grant back authority which does have the condition of being “practiced” on behalf of the federal government 35 USC 202(c)(4)).  


� Id.


� This has also, to date, been the most debated provision.


� 35 U.S.C. § 203(a)(1) (2002).


� 35 U.S.C. § 203(a)(2) (2002).  


� 35 U.S.C. § 203(a)(3) (2002).  


� Unless obtaining a waiver from the funding agency.


� 35 U.S.C. § 203(a)(4) (2002), referring to 35 USC 204.  Importantly, each of the scenarios specifies (or in the case of the fourth, implicitly assumes) the right of the contractor to meet the condition before the funding agency would be allowed to march in.  Although, the persistent failure of universities to  police licensees – including for section 204 violations raises the interesting possibility of whether the violating licensees could subject the universities to march-in under 35 USC 203(a)(4), or more likely the university would have a right to terminate the license first if the licensee’s violation raised the funding agency’s concern.


� 35 U.S.C. § 203(b) (2002).  


� If either for “practical application” or to “meet requirements for public use” 35 U.S.C. § 203(b) (2002).


� 35 U.S.C. § 203(a)(1) (2002).  


� 35 USC 201(f)(emphasis added) (2000).  


� For purposes of this article, the author obtained information from various university sources.


� Or other contractor.


� See Arno, supra note 5, at 650-651.  


� See for example Lemley, supra note 48, at 628.  While the government has never used the Bayh-dole Act to compel reasonable licensing, Professor Lemley notes that “some scholars have suggested that it may be appropriate to do so to ensure that the basic tools of nanotechnology [for example] are not locked up in exclusive licenses.” See also Rai, supra note 18, at 312-314 (2003).]  


� John H. Raubitshek, Responsibilities Under the Bayh-Dole Act, 87 J. Pat. & Trademark Off. Soc’y 311 (April 2005) at 312 (in 1997 Cellpro v. Johns Hopkins, the NIH found adequate commercialization; Essential Inventions then petitioned regarding both Abbot and Columbia, exclusively licensed to Pfizer --  NIH again denied in complicated scenario also playing out in court at the time).  


� They were both contained in the President’s Statements of Government Patent Policy of 1963 and 1971 as well as Attorney General’s Report of 1947.See Raubitschek, supra note 121 at 313;  see also Arno, supra note 5, at 661.


� 35 U.S.C. § 202(f) (2002).  


� 35 U.S.C. § 202(c)(4) (2002).


� U.S. Gen. Accounting Office, GAO/RCED-03-536, Agencies’ Rights to Federally Sponsored Biomedical Inventions (2003) at 5.  


� The USPTO maintains a database, but it does not sort by technology, and the searcher must already know the patent or serial number.  U.S. Gen. Accounting Office, GAO/RCED-99-242, Technology Transfer: Reporting Requirements for Federally Sponsored Inventions Need Revision (1999).   


� See infra, “Taking Title,” further in this Part III.


� Id.


� According to the GAO report, this is used, but really in a passive way, since, the officials say that “using technology for research purposes without obtaining permission is a generally accepted practice among both government and university scientists.”  Id. at 10.  Federal agencies cannot be enjoined for patent infringement per 28 U.S.C. § 1498, but they may be required to pay a “reasonable royalty.”  


� Id.  The possibility of other contractors using the grant-back was raised by a defense by Duke University and considered as an interesting possibility (although not necessarily relevant to that case) by the Federal Circuit Court of Appeals recently in the case of Madey v. Duke, 307 F.3d 1351 (Fed. Cir. 2002).  


� Id.  


� According to the Patent Counsel of the Department of Commerce, the grant-back exists to ensure that the government and its contractors will not be held liable for infringing an invention that the government funds.  See Raubitchek, supra note 121 at 312.  In fact it can be much broader, even by its statutory terms. 


� GAO-03-536, supra note 125 At 6.


� Id..


� Id.  


� Id. At 10.   


� 35 U.S.C. § 202(c)(1) (2002).  


� Campbell Plastics Eng’g & Mfg., Inc. v. Brownlee, 289 F.3d 1243 (Fed. Cir. 2004); at 1246.  See also Raubitchek, supra note 121 at 316.  


� Id.


� Id. 


� Id. 


� Id.  


� Id.  


� Id.  Had the agency been the NIH instead of the Army and had the contractor been a university instead of a private business, the demand for title would probably never have been made, since the history of Bayh-Dole has been one of undue deference to universities and their faculty – See Parts IV and V, infra.  Nevertheless, the precedent now exists.


� See Filmtec Corp. v. Allied Signal, Inc., 939 F.2d 1568 (Fed. Cir. 1991, cert. denied, 510 U.S. 824 (1993)(plaintiff could not establish “likelihood of success” necessary for injunction where there was a possible obligation to assign invention to the funding agency). and TM Patents L.P. v. International Business Machines Corp., 58 USPQ2d (BNA) 1171 (S.D.N.Y. 2000)(MIT inventor could not sustain suit where court was unable to confirm title or confirmatory license to funding agency).  See also Raubitschek, supra note 121 at 318.


� One commentator referred to a current “lack of incentive to comply with the Act” due to the ambiguity of what constitutes sanctionable conduct.  Scott D. Locke, Patent Litigation Over Federally Funded Inventions and the Consequences of Failing to Comply with Bayh-Dole, 8 Va..J.L.&Tech. 3 (2003)


 at 27.  


� The Act requires the Comptroller General to report to the House and Senate Judiciary Committees every five years on the Act’s implementation.  35 U.S.C. § 202(b)(3) (2002).  


� U.S. Gen. Accounting Office, GAO/RCED-85-94, Federal Agencies’ Policies And Practices Are in Accordance With Patent And Trademark Amendments of 1980 (1985) at 7.  


� Id.


� The NIH created an electronic reporting system, called Edison, to make reporting easier, but the government still relies on universities to voluntarily comply.  Furthermore, the government has no mechanism for ensuring that government license matches up with the database maintained by the USPTO (which, as noted, is also very difficult to search).  U.S. Gen. Accounting Office, GAO/RCED-99-242, Technology Transfer: Reporting Requirements for Federally Sponsored Inventions Need Revision (1999) at 14.


� Id. See also Arno, supra note 5, at 678. 


� Outside of the Bayh-Dole Act, there is currently no overall requirement in patent law that patentees either “work” or license their inventions.  See supra note 60.


� And other contractors.


� As required, along with the grant-back of 202(c)(4) under the provisions of 202(c)(6).


� And other contractors.


� This was the scenario that resulted in the government claiming title in Campbell


� GAO/RCED-99-242, supra note 151 at 6 (3.5% only appeared in the government register and 90.4% only had a government interest statement on the patent, but did not send a confirmatory license as required under the Bayh-Dole Act).       


� Id. At 12-13.  


� See Arno, supra note 5, at 686.  Professors Arno and Davis also note that in an investigation to spot- check this type of compliance, the Inspector General and NIH staff examined the patents granted to the top 25 patent-holding universities, finding that only 37% contained the government rights clause, Id. note 5, at 686; Underreporting Federal Involvement in New Technologies Developed at Scripps Research Institute: Hearing Before the Subcomm. On Regulation, Bus. Opportunities, & Tech. of the House Comm. On Small Bus., 103d Cong. 104 (1994), at 7, testimony of Michael R. Hill.  Meanwhile, an average of 67% of university funding is federal. See AUTM U.S. LICENSING SURVEY: FY 2004 14 (2005), supra note 40.  This indicates, again, a likelihood of underreporting, resulting in underutilization of the public’s rights accruing from the Bayh-Dole Act.


� 35 U.S.C. § 202(c)(5) (2002).


� And other contractors.


� 35 U.S.C. § 202(a) (2002).


� This is not to belittle the amount of work.  There is an enormous administrative burden in properly managing contracts and grants.  For that, universities charge about 51% in indirect costs See infra Part IV for a discussion of indirect costs.  


� 35 U.S.C. § 202(d) (2002) “If a contractor does not elect to retain title to a subject invention in cases subject to this section, the Federal agency may consider and after consultation with the contractor grant requests for retention of rights by the inventor subject to the provisions of this Act and regulations promulgated hereunder.  


� Federal sponsors agree pretty readily to allow inventors to own title once the university has passed on it, due to lack of resources by the agency to explore commercialization options as well as deference to faculty.  See supra note 117. 


� Also professors could still publish without disclosing, a frequent occurrence.


� 35 U.S.C. § (202(c)(7)(C)) (2002).


� Many private companies pay a small reward to their scientists as an incentive to create and disclose new inventions.  Some university technology transfer offices have adopted the practice.  The Wisconsin Alumni Research Foundation (hereinafter “WARF”), the organization that manages technology transfer for the University of Wisconsin, Madison, pays inventors $1500 upon the filing of a utility patent on a new invention.  See “Disclosing to WARF: The Memorandum Agreement”, available at � HYPERLINK "http://www.warf.org/inventors/index.jsp?cid=14&scid=6" ��www.warf.org/inventors/index.jsp?cid=14&scid=6�, last visited June 14, 2006.


� See Pat K. Chew, Faculty-Generated Inventions: Who Owns the Golden Egg? 1992 Wis. L. Rev. 259


at 295, acknowledging that under Bayh-Dole regulations, title can vest with a professor/inventor “only after both the university and the government reject it.” 


� See infra Part V for further discussion about unauthorized, back-door faculty companies.


� See infra Part VI.  


� See Leaf, supra note 4, at 266; See also note 117 (universities even sometimes file before disclosing to industry sponsors, worried that the companies will otherwise snatch research findings and run with them, without acknowledging university ownership or license obligations).  


� See, for example, H.R. 2955, a major patent reform bill, introduced to the House Judiciary Committee in June, 2005.


� Rutgers v Rutgers,  182 NJLJ 404 (October 31, 2005).  


� See, for example, University of California University Regulations Revised No. 4:II “Special Services to Individuals and Organizations” (APM 020) July 23, 1958, at 4, which states “Notebooks and other original records of the research are the property of the University.” (available online at: http://www.ucop.edu/acadadv/acadpers/apm/apm-020.pdf, last visited 6/14/06).


� This lax governance may be perceived as essential to the free academic environment, but it sometimes leads to failure by the university to discover misuse and abuse of university or federal resources; See Part IV, infra.





� Neither universities nor government are known for fast paced processing.


� Westin, Faculty Research and the Whistle, NYT Jan. 10, 1982.


� Id.


� NYT Fraud in Medical Research Tied to Lax Rules Feb. 14, 1989.


� But certainly not limited to Cornell; This has been the case with Harvard and others as well.  The major-research universities receive the most media attention since they are the largest grant recipients, and furthermore since it is generally believed that they have the administrative resources to do a better job of hiring, sanctioning, and generally monitoring faculty.  The problem, unfortunately though, is pervasive.


� 25% if the putative plaintiff argues his own case; 15% if he hands it over to government lawyers.  See   Katherine Bishop US Backs Researcher In Suing Ex-Colleague Over Accuracy of Data  NYT 2/6/91.


� Id.


� Id. The University of Utah agreed to pay $950,000 and the University of California, San Diego agreed to paid $625,000 in settlement.


� NYT 2 Universities to Pay U.S. $1.6 million in Research Fraud Case, July 23, 1994


� Id.


� An average 49-51% of contract and grant funds are apportioned by universities to “indirect costs” to cover administrative and other overhead.  See infra, this section.


� Bernard Wysocki Jr., As Universities Get Billions in Grants, Some See Abuses, WSJ August 16, 2005, vol. 246, no. 32, p.A1.  


� These include Northwestern, Harvard, Johns Hopkins, the University of Alabama, Birmingham, Mayo Clinic, and the subject of Wysocki’s article, Cornell.


� Id.  Norka Ruiz Bravo, an NIH deputy director.  


� Id.


� Alan Feuer, Metro Briefing New York: Manhattan: Medical School Settles Suit NYT  June 22, 2005.


� Just a day before the Wysocki article was printed in the WSJ, there was an article in UCLA’s student-run newspaper, The Daily Bruin, discussing the investigation of alleged insider-trading by a UCLA professor who also does consulting for Pfizer, and who allegedly provided non-public information to Wall Street analysts.  Xandi Staines, Researcher Faces Review The UCLA Daily Bruin, August 15, 2005, p.1-2.  Interestingly an unrelated article on the very next page of that issue of The Daily Bruin touts the discovery that someone hired as “executive director of development and patient relations” at UCLA’s Medical School actually had previously been convicted on felony charges of embezzlement, grand theft, and forgery.  Futhermore, he was hired by UCLA under an alias, and apparently UCLA had even hired a company to do a background check on him (apparently to no avail).  UCLA only discovered the criminal past of this funds-manager when he was picked up for parole violation.  Derek Lipkin, UCLA Hiring Policies Under Audit, The UCLA Daily Bruin, 8/15/05, p.3.  Clearly, universities are more porous -- and less carefully-managed -- than they ought to be. 


� Overstating the percentage of work effort researchers were able to devote to the grant.


� Department of Justice, Civil University of Alabama-Birmingham Will Pay US $3.39 million to resolve False Billing Allegations April 14, 2005 (2005 WL 853691 (DOJ))  (parallel qui tam suits in this case were brought by a former faculty member and by a research compliance officer).


� Jennifer Bails Fake Findings Used to Secure $16M Grant Pittsburgh Tribunal Feb 22, 2006.


� Id.  


� Id.


� However misguided – since it reflects if not upon their research at least upon their judgment.


� Id.  


� Krebs-Markrich Research Misconduct: A New Area of Focus for Government Enforcement MONDAQ June 7, 2005 (2005 WNLR 9006752).  


� Krebs-Markrich Research Misconduct: New Enforcement Actions and Developments MONDAQ Sept 2, 2005 (2005 WNLR 13818296); Meredith Wadman, One in Three Scientists Confesses to Having Sinned, 435 Nature 718 (2005); Brian C. Martinson et. al. Commentary: Scientists Behaving Badly, 435 Nature 737 (2005)).  See also study by HealthPartners Research Foundation in Minneapolis, MN, finding also that one third of NIH-funded scientists admitted to some research misconduct. Steve Levin, Scientists and the art of fudging the truth: In one survey, more than a third admit wrongdoings, Chi. Sun-Times March 27, 2006.


� NYT National News Briefs; Texas Health Center Settles False-Claims Case June 13, 1998.


� See for example Philip J. Hilts University Forced to Pay $1.6 million to Researcher NYT August 10, 1997;  Nina Bernstein Charges of Research Fraud Arise at Cornell AIDS Lab NYT September 26, 1998; Mary Beth Goldring Scientific Misconduct Findings: Administrative Actions RegAlert February 16, 2006.


.


� See Nick Madigan, Inquiry Widens After 2 Arrests in Cadaver Case at UCLA, NYT, March 9, 2004 (even while promising that they would “get to the bottom of” the allegations of their own employee’s sale of body parts donated for medical research, UCLA officials were already “assuring donors” that the program was “functioning and in good shape”).


� NYT Panel Opposes Government Policing of Scientific Misconduct Case April 23, 1992.


� U.S. Gen. Accounting Office, GAO/RCED-02-89, HHS Direction Needed to Address Financial Conflicts of Interest (2001).


� See Amanda Gardner, Many Researchers Break the Rules: Study pressures in and outside the lab may be to blame, experts say, Health Day April 13, 2006.  Professor Raymond De Vries of the University of Michigan concluded in a study based on self-reporting of scientists that various pressures are leading to an “endemic” system of research misconduct, that reaches into the daily lives of many scientists.  He notes “It’s the organizational culture, not individual foibles, that are ultimately responsible for those transgressions.”


� In addition to bringing prestige to universities, grants bring in much-needed funds to thinly-stretched university budgets.  Consequently, universities have an incentive to help faculty bring in the grants – which carry an equal amount dedicated to university administration – even if it means turning a blind eye on misconduct in the process.


� Id.


� U.S. Gen. Accounting Office, GAO/HEHS/AIMD-00-139, NIH Research: Improvements Needed in Monitoring Extramural Grants (2000).  


� Id.


� Id. at 8


� Id. at 10


� Id. at 4.


� Stephen Heuser, Harvard Woos Firms to Fund Research, Boston Globe, 11/9/05; Quote from Isaac Kohlberg.


� See, for example, Contract and Grant Manual, The University of California Office of the President, March 23, 2006, Chapter 9, at 6, “Distinguishing Between Private Gifts and Grants for Research.”  The manual notes certain characterizations of gifts, including “donor does not impose contractual requirements” and “funds are awarded irrevocably.”  The manual also confirms that grants are subject to “indirect costs” assessments, while gifts may be subject to a “campus gift fee.”


� Spinal Muscular Atrophy is a genetic, degenerative disease that strikes approximately 1 in 6000 children.  Possible cures and treatments are still largely unexplored.  See, for example, Families of Spinal Muscular Atrophy, � HYPERLINK "http://www.fsma.org" ��http://www.fsma.org�; last visited April 17, 2006.


� The “tax” is to the university, not the government; universities are generally nonprofits and gifts are generally tax deductible to the donors.  


� Clearly Bayh-Dole funds, with their multiple requirements, must fit into the latter category, as grants rather than gifts.  The average amount spent on “indirect costs” is somewhere between 49% (See Leaf, supra note 4 at 262) and 51.8% (see Jeffrey Brainard, The Ghosts of Stanford, The Chronicle of Higher Education, August 5, 2005).


� 35 U.S.C. § 202(c)(7) (2002).


� See Leaf, supra note 4 at 262.  University administrators frequently do not even know how this money is spent.  See note 117.  Although they still complain that the extra 50-or-so% does not sufficiently cover their costs.  See Brainard, supra note 225.


� Id.


� The University of Wisconsin’s nonprofit affiliate WARF was the first university technology-transfer office, begun in 1925.


� See Karen Pollarito, When Science Has a Potential Payoff, The Scientist, 1/17/05 (includes universities, research institutions and hospitals).


� Universities were awarded 264 patents in 1979.  See 12/1/05 Managing IP 30; 2005 WLNR 22607778; December 2005, Issue 155 at 2.  In 2004 they received 3,680.  Id., (includes universities, research centers, and hospitals).  Universities reported spending $221 million on legal fees to obtain patents in FY2004, compared to $37 million in 1991.  AUTM 2004 Survey, supra note 40, at 20.


�See Pollarito, supra note 225, at 2.  This weighs in favor of consolidating resources; see Recs, Part VII.  (See comment; “’Licensing one antibody here, one assay there, is really not a value added proposition the long run’ . . . [sophisticated tech transfer offices] see the value in building a technology base that is broad enough to sustain a company rather than pursuing the one-company, one-compound approach.”  Pollarito at 5.


� (and frequently public).


� E.g., MIT; See for example U.S. Gen. Accounting Office, GAO/RCED-98-126, Administration of the Bayh-Dole Act by Research Universities (1998) at 11.


� E.g., Johns Hopkins; Id.


� E.g., WARF, Id.  The foundation model is typically considered to be a good balance, since the technology-transfer is managed by an independent organization, but one that is not strictly profit-driven.  On the other hand, a foundation set up for a specific cause is not competitive, and so could fall into some of the same pitfalls as a university-run office.


� E.g., University of Arizona; Id.  


� See GAO/RCED 98-126, supra note 229, at 10; for specific data on individual technology-transfer offices, see AUTM 2004 survey at 57 et. seq..


� See, supra note 119 (anonymous university cites)


� Id., which is why this article proposes an improved system without the middleman of questionable value-added; see infra Part VII.


� See AUTM 2004 survey, supra note 40, at 23; in fact almost one third of university licenses went to large companies.  


� 35 U.S.C. § 204 (1980).  


� See GAO/RCED 98-126, supra note 229, at 13.  


� See Amy Kapczynski, Samantha Chaifetz, Zachary Katz, and Yochai Benkler, Addressing Global Health Inequities: An Open Licensing Approach for University Innovaitons, 20 Berkeley Tech. L. J. 1031 (Spring 2005), at 1083.  


� Id.  


� Rates on upfront fees can literally be as low as $500.  See supra note 117.


� Due diligence requirements typically include dates for obtaining FDA approvals; date of first commercial sale; etc.


� See supra note 117.


� See Kapczynski, supra note 237, at 1084; see also Taxol case study, infra this section.  


� See supra note 117 (anonymous university cites)


� Progress reports are uniformly required from licensees although often ignored both by the licensees and the universities.  See supra note 117.


� Id.


� (accidentally or otherwise)


� See Pollarito, supra note 224, at 6.


� Id.


� Id.  See also Managing IP, supra note 225, at 3.  This is partly due to a lag time between invention disclosure, license execution, and actual commercialization.  Carl Gulbrandsen, President of the highly-regarded WARF notes: “Our data shows that on average, it takes about two to three years, once the technology is disclosed to us, to get that licensed, and about seven years beyond that for any product to get to the marketplace.”  Id.  


� Ross Kerber, Biotech Giants Settle Suit, The Boston Globe, August 11, 2005.  Of course the issues are not really new.  WARF’s very beginnings in licensing vitamin D technology have been questioned.  In finding the foundation’s seminal Vitamin D patents invalid sixty years ago, the Ninth Circuit also decried the foundation’s refusal to license its irradiation process for use in oleomargerine, thereby de facto denying vitamin D access to much of the poorer population.  Vitamin D Technologists, Inc. v. Wisconsin Alumni Research Foundation 146 F.2d 941 (9th Cir. 1945)(cert. denied 65 Sup. Ct. 1554; rehearing denied 66 Sup. Ct. 12).


 


� Id.  In addition to frequently licensing their technology to so-called “patent trolls” who do little more than turn around and sue suspected infringers without commercializing the technology themselves, universities have been characterized by some as “patent trolls” as well, since they – too – fit the definition of technology owners that do not commercialize their patents but merely patent for the purpose of licensing to others.  See Patently-O.


� Id.


� See Leaf, supra note 4, at 261.  Of course, this allegation is the biotech companies calling the proverbial kettle black.  


� See Economist, Bayhing, supra note 2.


� Id.  The company is Myriad Genetics.  


� Id.  


� Patent, Trademark & Copyright Law Daily, A BNA Monitoring Service, Monsanto to Pay U. of California $100 million in Growth Hormone Patent Case, March 1, 2006.





� Although most universities require that all inventions at least be reported, if not assigned, to the university, for an “objective” review by technology transfer staff.  


� See supra note 117. 


� Id.


� See Kapzcinski, supra note 237, at 1081; NIH Report on Working Group on Research Tools (1998), http://www.nih.gov/news/researchtools.


� Ritchie de Larena, supra note 21, at 805.  See also university amicus brief filed in the high-profile 2006 Supreme Court case again arguing against the rights of patent users, by arguing for default rule of injunction in cases of patent infringement, without standard four-part analysis (although the Supreme Court ruled contra) eBay Inc. and Half.com, Inc. v. MercExchange, L.L.C., 2005 U.S. Briefs 130; 2006 U.S. S. Ct. Briefs Lexis 341 (March 10, 2006).  


� See http://otl.stanford.edu/industry/resources/exclusive.pdf; Kapczynski, supra note 237, at 1076.  


� � HYPERLINK "http://www.warf.ws/uploads/media/20031002132027680_Std_non_exclusive_license_agrmt.pdf" ��http://www.warf.ws/uploads/media/20031002132027680_Std_non_exclusive_license_agrmt.pdf�.  


� 35 U.S.C. § 202(c)(4) (2002).


� As does march-in, and even reversion of title for noncompliance, which most licensees probably never even consider.


� See Kapczynski, supra note 237, at 1075.  


� If the university did not require reimbursement, but paid the patent expenses itself, that might also be a waste of university funds, which often are taxpayer-supported, even for private universities and especially for public ones.


� See Lemley, supra note 48, at 623.


� Id. at 627.


� See Kapczynski, supra note 237, at 1068.  


� GPL, the General Public License, is a commonly-used open-source software license.


� Creative Commons is a flexible, generally open, copyright license run by Professor Lawrence Lessig of Stanford University School of Law.


� On May 2, 2005, the NIH effectuated a publication policy which “requests and strongly encourages all NIH-funded investigators to make their peer-reviewed author's final manuscripts available to other researchers and the public at the NIH National Library of Medicine's PubMed Central (PMC).”  See Implementation of Policy on Enhancing Public Access to Archived Publications Resulting from NIH-Funded Research, May 2, 2005, available at � HYPERLINK "http://grants2.nih.gov/grants/guide/notice-files/NOT-OD-05-045.html" ��http://grants2.nih.gov/grants/guide/notice-files/NOT-OD-05-045.html� (last visited June 20, 2006).  However, the participation rates have been dismal, leading many to call for mandatory submission.  See Robin Peek, NIH Public Access Update, Information Today v.23; Issue 4; April 1, 2006 (approximately 3.8% of eligible articles were submitted by authors to PubMed).


� 35 U.S.C. § 271(a); see also 5 Donald S. Chisum, Chisum on Patents § 16.01 (2005).  


� Id., § 16.02[1].  


� See supra note 117.  


� Id.  


� See supra note 21 for cites on further discussion on the need for a statutory fair use doctrine in patent law.  


� See Leaf, supra note 4, at 261.  


� See Part VI, infra, for further discussion about global models.


� Economist, The Business of Giving, Feb. 25, 2006, at 4.  


� Furthermore, there are already incentives for pharmaceutical companies to conduct research and development on less popular medicines.  Consider the Orphan Drug Act, 21 USC 3360aa-360ee (2000).  “Under the Orphan Drug Act, 21 USC 3360aa-360ee (2000), the United States government provides funding, tax benefits, and exclusive marketing rights to drug companies undertaking research into diseases affecting relatively small numbers of people.”  Daniel J. Gervais, Intellectual Property, Trade & Development: The State of Play, 74 Fordham L. Rev. 505 (Nov. 2005) at ftnt 97.  


� See for example, Duke University’s policy, cited in the Madey v. Duke 307 F.3d 1351,1356 (Fed. Cir. 2002)(quoting DUKE UNIV., POLICY ON INVENTIONS, PATENTS, AND TECHNOLOGY TRANSFER, Preamble and Objectives, available at � HYPERLINK "http://www2.mc.duke.edu/admin/aa/policy/invent1.htm" ��http://www2.mc.duke.edu/admin/aa/policy/invent1.htm� (last visited Oct. 16, 2005).


� See Kapczynski , supra note 237, at 1055.


� Id.


� Id.  at 1086.  


� Id. at 1032, information from Medicins Sans Fronteieres.  


� Id.


� Universities typically file patent applications before licensees are located.  Sometimes universities drop patent rights either before or after grant if licensees do not surface over time.  However, since conventional wisdom in the technology transfer community is that it may take as long as six to ten years to license certain types of technology, the technology transfer offices will often go through at least U.S. prosecution on many inventions without a licensee, and since legal expenses drop significantly after grant, the universities will often maintain active patents in case a licensee comes along further in the life of a patent.  Under this common scheme, typically 50% of more of a university’s patent portfolio is unlicensed, meaning that the technology is tied up without a true commercial purpose.


� Patenting for private reasons of an inventor’s ego is really not justifiable.  Inventors already receive their status reward via publishing.  Nor is it appropriate for universities to “reserve” rights in case a licensee suddenly pops up in year 20 of the patent.  


� Via the National Cancer Institute of the National Institutes for Health; U.S. Gen. Accounting Office, GAO/RCED-03-829, NIH-Private Sector Partnership in the Development of Taxol (2003) at 26.  


� The compound was referred to by government scientists as “taxol” until BMS obtained rights to the NIH research.  BMS then trademarked the name “Taxol” in 1992.  Upon BMS’s protest, the generic compound name was changed to “paclitaxel.”  Id. at 1, ftnt 1.  Readers may draw their own conclusions about the strength of BMS’s trademark claim, but the USPTO approved it.  


� Funded by the NIH.


� A Cooperative Research and Development Agreement.


� See GAO/RCED-03-829, supra note 290, at 27.


� (or perhaps even fair).


� See GAO/RCED-03-829, supra note 290, at 4; the NIH was unable to estimate expenses prior to 1977,


� Id. at 3.  $96 million, offset by $16 million in financial support from BMS.  


� Id. at 4.


� Id. at 15 (possibly more, since the NIH conducted five of the six underlying studies submitted by BMS to the FDA for marketing approval,; Id. at 11).  


� Id. At 4.  As the GAO concluded, “NIH’s financial benefits from the collaboration with BMS have not been great in comparison with BMS’s revenue from the drug.” Id. at 15.  FSU did better, negotiating a royalty of approximately 4.2%, and earning FSU over $60 million in 2000 alone.  Id. at 13, ftnt 17.  


� Id. at 17.    


� Id. at 17.  


� The compound could not be patented because it was already in the public domain, passed the bar date; Id. at 9; NIH did offer its extensive source data to BMS as CRADA partner.


� Id. at 10. BMS was able to take advantage of market exclusivity under the Drug Price Competition and Patent Term Restoration Act of 1984, which provides market protection for unpatented pharmaceuticals, generally for a 5 year period. 21 U.S.C. § 355(c)(3)(D)(ii) (2000).  


� Id. at 18.  


� Id. at 15.


� See Part II, supra.  


� See Arno, supra note 5, at 684.  


� Id.  


� There is a revolving door of technology-transfer officers between industry-licensee and university-licensor.


� See, � HYPERLINK "http://www.engineer.ucla.edu/corporate/indaffiliates.html" ��http://www.engineer.ucla.edu/corporate/indaffiliates.html� (last visited June 21, 2006).


� See � HYPERLINK "http://www.ee.ucla.edu/%7Eiap" ��http://www.ee.ucla.edu/%7Eiap� (last visited June 21, 2006)(UCLA Industry Affiliates Program brochure for the department of Electrical Engineering is offered in English, Japanese, Korean, Traditional Chinese, and Simplified Chinese).


� See � HYPERLINK "http://www.ee.ucla.edu/%7Eiap/" ��http://www.ee.ucla.edu/%7Eiap/� (last visited June 21, 2006).


�The programs continue to thrive nevertheless.  In December 2005, UC Berkeley completed an industry deal promising further income to its various industry affiliates programs.  Google, Sun Microsystems and Microsoft Corp. announced they would jointly fund an Internet research lab there, collectively providing $7.5 million over five years to the Reliable, Adaptive and Distributed (RAD) lab. 12/15/05 Wall St. J. Abstracts (USA) C11, Global Business Briefs: Google Inc.


� Larry Hanley, Academic Capitalism in the New University, Radical Teacher, 6/22/05, 2005 WLNR 16487678, at 2.


� The number was up an average of 13.9% just in the year 2003-2004; Id.


� Stephen Heuser, Harvard Woos Firms to Fund Research, Boston Globe, 11/9/05, quote from Lita Nelson, longtime tech transfer director of MIT (Harvard collected $10million in industry sponsored research in 2004, compared to MIT’s $60million).  


� Id.  Since most university research is early-stage, there tends to be a gap between university invention and market-ready products and services.  Some universities are acting to bridge that gap by providing funds and supporting startups, with MIT being probably the most successful at the model: “Companies spun out from MIT alone would be equivalent to a nation with the 24th-largest gross domestic product in the world.”  Jorgensen 10/1/05 at 2).


� Steve Lohr, Technology: Guidelines Set On Software Property Rights, NYT 12/19/05.


� (and this could be extrapolated to all types of misconduct).  


� Quote from Dr. Marcia Angell; Julie Bell, Industry Ties Testing Schools, Baltimore Sun, 5/8/05.  


� (even if flat)


� See Heuser, supra note 314, at 3.


� Id.  There is also a question of whether universities, as largely non-profit institutions, are paying their societal dues in taxes.  See 26 USC §§ 501(a) and 501(c)(3), and 26 CFR §§1.10A-9(b)(1); 1.170(b)(1)(A)(ii).


� See Kapczynski, supra note 237, at 1088, citing Yochai Benkler, Commons-Based Strategies and the Problems of Patents, 305 Science at 1110 (2004); Ms. Kapczynski goes on to propose that universities license cheap or free to the third world; Unfortunately that model would not help the American public that funds the inventions, including the many U.S. elderly, touted in the news as having to choose between food and medicine due to the high drug costs.  Nor should the open access model be limited to pharmaceuticals, as it can vastly help in other technology areas as well.  


� See GAO/RCED-98-126, supra note 38, at 18; Among the university licenses, typically over 90% result from government funded inventions; Id at 56.  


� Id.; see also Grose, supra note 39; Some other schools deduct 15-30% off the top for overhead of the technology-transfer office; the rest is distributed to inventor, department, and school.  


� Id.


� Matt Krupnick, Possible Change in Patent System Could Hurt Universities, Contra Costa Times, July 13, 2005.  The University of California, representing ten campuses, is the largest patent holder of any university, with 422 patents issued in 2004.  Office of Elec. Info. Prods., U.S. Patent & Trademark Office, Patenting by Organizations: 2004 (2005), available at www.uspto.gov/web/offices/ac/ido/oeip/taf/topo_04.pdf, at B1-2.  The California Institute of Technology has the highest number of patents issued to a single campus, with 135 in 2004.  Id. at B1-6.


� See Pollarito, supra note 224, at 4.  


� Id. 


� Patent, Trademark & Copyright Law Daily, A BNA Monitoring Service, Monsanto to Pay U. of California $100 million in Growth Hormone Patent Case, 3/1/06.  


� Between January 2005 and June 2006.  This raises again the issue of faculty governance of federally-funded research and also reminds us that even a unified nation-wide system, as proposed in Part VII, infra, would need careful monitoring of each office and department to weed out problem areas.


� See Managing IP, supra note 225, at 6.  


� One might wonder how a publicly-accountable institution has an almost 100% discrepancy in accounting.


� See UC 1997 Patent Policy, available at � HYPERLINK "http://www.ucop.edu/ott/patentpolicy/first.html" ��http://www.ucop.edu/ott/patentpolicy/first.html� (last visited June 29, 2006).


� The total budget for UC that year was about $15.3 billion.  See Managing IP, supra note 225, at 6.  


� See UC litigation settlement with Monsanto Feb. 2006, described supra note 29, Over $100 million Emory equity deal on HIV-drug Emtriva in 2005 for $540 million Mg’g Intell Prop., supra note 225, at 30; Also Stanford cashed in on Google equity in 2005 for $336 million.  See Heuser, supra note 314, at 3.


� Id.  


� See Grose, supra note 39, at 3 (background rights are also often a point of contention in negotiations; this is a challenge for universities with competing obligations under Bayh-Dole).


� 35 U.S.C. § 202(c)(7) (2002).


� See Leaf, supra note 4, at 262.


� Id. at 266


� See for example James Nurton and Emma Barraclough, 12/1/05 Managing IP 30; 2005 WLNR 22607795; Bayh-Dole’s Influence Worldwide; December 2005, Issue 155.  


� (especially expensive patents)


� In a recent ranking by the Jiao Tong University of Shanghai, the United States again topped out with 17 of the top 20 universities in the world.  The Brains Business, Economist, September 8, 2005.


� Id.


� Id.  This is a provision that has been enacted in various industrialized and industrializing countries, but has not made it into United States patent law, although arguments have been made.    See Ritchie de Larena, supra note 21 at 816, ftnt 196.


� Id.


� Including three of the top five USPTO patent recipients.  See USPTO, supra note 326.


� There has also been a successful campaign by Japanese technology transfer officers to visit their American counterparts and to research their relative success.


� See for example Nurton, supra note 341.


� Id.   


� Id.; quote from Andrew Christie, chosen to lead a 2003 Study on IP ownership, sponsored by the Australian Department of Education, Science and Training.


� Id.


� Id.  


� Id..  


� Id. 


� Although that is certainly changing as well as European companies gain in competitiveness.  Certainly in the pharameutical industry, they are already there.


� Brenda Sandburg, Bayh-Doling California’s IP, The Recorder 4/11/05; apparently no other state has a uniform policy either.  


� See supra note 117.  Universities claim that they do not ever agree to allow a sponsor to own research results, but privately they admit that they will do so if the price is right.


� See Sandburg, supra note 357.  


� Id., this conflict of interest has also been criticized by others; Andrew Pollack, A Case of Stunted Growth: California’s Stem Cell Program is Hobbled but Staying the Course NYT 12/10/05. 


� Id.; this was a response to a Presidential decree by George W. Bush that prohibited funding for most embryonic stem cell research.  


� Id.  


� Id.; Again, the Board consists largely of officials from California universities and research institutions who have a clear interest in allowing their own institutions to reap the financial rewards of IP licensing rather than sharing them with the cash-strapped California taxpayers.  The interim policy just vaguely calls for universities to share proceeds with the state in some unspecified way.


� Indeed U.S. researchers complain about having to take time away from research just to work with their technology transfer offices; See Part V, supra.  


� Several commentators have issued similar cautions, on the grounds that to the extent the Bayh-Dole Act has been successful in the United States, at least from the perspective of university-industry alliances, it’s success is due to an overall intellectual-property scheme in the United States that goes beyond just this one Act.  See generally Mowery, et. al., supra, note __.


� See Leaf, supra note 4, at 261.


� There are also issues facing United States universities from new export control laws and offshoots of the Patriot Act, both of which make it more difficult to continue the hugely successful American research model of bringing in the top graduate students from around the world.  


� See Leaf, supra note 4, at 262. 


� AUTM and Birch Bayh Letters to Editor of Fortune; see � HYPERLINK "http://www.autm.net/index.cfm last visited 2/26/06" ��www.autm.net/index.cfm last visited 2/26/06�.  In celebration of the successes of the Bayh-Dole Act, some Representatives introduced a Resolution to the House Judiciary Committee in December 2005.�  The proposed resolution, by its very existence, shows the power of technology transfer in the United States.�  It properly expresses some of the sentiments that inspired the Bayh-Dole Act, including creation of “tangible products and technologies”; “new therapies, technologies, and inventions”; “stimulat[ion] . . . of the major contemporary scientific trends” and most strikingly, “benefiting taxpayers.”  What the proposed resolution does not do is recognize that these excellent objectives could more aptly be achieved through an improved system.  


� See Economist, supra note 2, taking back some its praise from 2002.


� See Part V, supra.  


� Including some very successful personnel and lucrative strategies.


� For a good example of current resources available to universities, see the highly-effective Association of University Technology Managers (� HYPERLINK "http://www.AUTM.net" ��www.AUTM.net�).  AUTM is an excellent model for providing resources and bringing together university technology managers.  Under the proposed scenario, AUTM would continue to bring together technology-transfer resources, and many of the key players in AUTM would be prime candidates to run the national technology-transfer center.


� (and government agencies).


� See Part V, supra.


� Id.


� Technology-transfer officers frequently lack time and training.  As a result, they often only perform triage on inventions.  They are frequently not familiar even with their own portfolio, and certainly not with the portfolio of their colleagues even in the same office, thereby greatly lessening the shared knowledge that would benefit the licensing process.   


� For example, the Cohen-Boyer patents licensed by Stanford and the University of California were apparently jointly owned, not separate patents bundled by their separate university owners See U.S. Patent Nos. 4,740,470; 4,468,464; and 4,237,224 (although the USPTO lists all three as being assigned exclusively to Stanford).  Even within the large UC system itself with the same patent owner, licensing efforts are not unified and campuses have sometimes been in competition with each other to manage particular technologies in order to receive the credit and the money.  


� Under this scenario, the government would be assignee of all federally-funded patents. 


� See note 231, supra.  


� (as is the USPTO for example).


� There is also a question of location.  Regional offices were advocated by a recent book critical of the commercialization of the universities, although the author appears to be advocating a strict foundation model, which raises efficiency issues, since there would be no competition for the job.  See Jennifer Washburn, University Inc. (Basic Books 2005).  Although it might be nice to have regional offices, that is not as important to licensing as are technology-specific departments. Today, most deals are completed via email, fax, and overnight mail, with technology-transfer officers rarely meeting licensees in person.  Most often, the ones who want to meet are the companies and the inventors, without much concern for the middleman, and this would continue to be done, as it is now, at their discretion.  


� Note one issue with the technology-transfer center is that it would include only federally-funded research and not other intellectual property owned by universities created from private resources.  Since only a small percentage of university-owned intellectual property derives from private sources currently, they should be able manage that on their own.  Larger universities commonly separate industry from federal funds on the intake already, with separate groups or individuals handling contracts and grants from private sponsors.  This proposal would extend that to outgoing licensing as well.  Where funding has been commingled, the issue might be complex, but that is the exception even today.


� This could account for 15-30% of gross income, as “taxed” by many technology-transfer offices currently.  See Northwestern University Technology Transfer Program, Royalty Distribution (20% of gross, plus patent fees), available at � HYPERLINK "http://www.northwestern.edu/ttp/investigators/royalty.html" ��http://www.northwestern.edu/ttp/investigators/royalty.html� (last visited June 21, 2006); University of Maryland Office of Technology Commercialization, Royalty Distribution Policy (30% of gross), available at � HYPERLINK "http://www.otc.umd.edu/inventors2/royaltydistpol112105.pdf" ��http://www.otc.umd.edu/inventors2/royaltydistpol112105.pdf� (last visited June 21, 2006).


� Perhaps 35%.  Inventors should also receive a token upfront incentive for disclosing, such as done by WARF to encourage invention reporting.  Of course the center should reserve the right to decline the reward in the event of abuse.  


� Perhaps 10-15%.  


� There is a valid question on whether sharing income with the funding agency would influence the path of future research grants, since the funding agency might then have an incentive to fund research that is likely to be commercially licensed and therefore to bring back money to the agency.  On the balance, however, it seems appropriate to incentivize research grants generally, and allow the funding agency and its overseers to decide exactly how that money will be appropriated.  Furthermore, if that were the case then the NIH would already have an incentive to fund more applied rather than basic research today, since applied research tends to get more press and public attention in licenses.  Instead, empirical evidence shows that the percentage of NIH funding devoted to basic rather than applied research has held steady, and even slightly increased between 1979 (37%) and 2003 (40.5%); See NSF Table 2G. Federal Obligations to Universities and Colleges for Basic Research, by Detailed Field of Science & Engineering; HHS, National Institutes of Health, fiscal years 1973-2003; compared to numbers from Table 3G. Federal Obligations to Universities and Colleges for Applied Research, by Detailed Field of Science & Engineering; HHS, National Institutes of Health, fiscal years 1973-2003.


� It is entirely possible that the total research expenditures would remain constant, even under this proposed system, since Congress might use the surplus as part of the allotted spending, rather than adding to it, but that would not be a bad solution either since the taxpayers would still save.  There is also an interesting question as to whether the money should go back to a general pot in Congress instead of to the funding agency, to be in closer alignment with the patent incentives of rewarding the actual investors, here the taxpayers


� See GAO/RCED-03-47, supra note 373.  


� The federal government has problems with conflict of interest by its inventors as well.  The NIH, for example, recently banned consulting deals between its researchers and industry.  The ban was in response to LA Times articles in early 2005 revealing that certain NIH researchers were paid as consultants to drug companies with a direct interest in the results of their NIH research.  See Bell, supra note 318.  Federal technology transfer numbers set forth in a 2002 General Accounting Report show that the federal agencies are not necessarily more successful at licensing inventions than are the major research universities. U.S. Gen. Accounting Office, GAO/RCED-03-47, Federal Agency Efforts in Transferring and Reporting New Technology (2002).


� See GAO/RCED-03-47, supra note 373.  


� (and other appropriate contractors).


� See Taxol case study, in Part V, supra. 


� The government currently offers grants to small businesses via the Small Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) programs.  The SBIR program allows for university partners, and the STTR program mandates it. See � HYPERLINK "http://www.nsf.gov/eng/sbir" ��http://www.nsf.gov/eng/sbir� (last visited June 21, 2006).


� (and other contractors).


� (and other contractors)


� See Part III, supra.


� The California CIRM would provide a good model to test out this approach, by seeking bids from contractors to manage intellectual property resulting from the funded research.


� This varyies by type of technology, but in no event is it appropriate for universities to hoard technology for the full term of a patent, under the guise that “at some point” a prospective licensee “may” surface.  See discussion about irresponsible patenting in Part V, supra.


� Since the government, rather than a university, would already be the record owner, the march-in provision would instead be applied directly to the licensees.





PAGE  
1

