EXECUTIVE OFFICE OF THE PRESIDENT
PRESIDENT'S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY
WASHINGTON, D.C. 20502

May 15, 2003

President George W. Bush
The White House
Washington, D.C. 20502

Dear Mr. President:

We are pleased to transmit to youa copy of the report, Technology Transfer of Federally
Funded R& D, prepared by your Council of Advisors on Science and Technology (PCAST).

This report completes PCAST’ s two-part review of the federal government’s research
and development (R& D) portfolio. The first component examined the basic balance and
direction of federal R&D spending, and this second report examines the government’s
effectiveness in transferring the results of federal R& D to the private sector.

Federa legidation enacted in the early 1980s allowed universities and businesses to
retain intellectual property rights to the results of federally funded R&D. PCAST found this
model has not only dramatically improved the Nation’'s ability to move ideas from R&D into
commerce, but aso helped enhance the return on this substantial taxpayer investment. The
recent past demonstrates a record of commercial successes including the creation of entirely new
technol ogy-based industries that are the envy of the world. Indeed, other nations are striving to
replicate our model. As aresult, we are not recommending any fundamental changes to our
technology transfer mechanisms.

PCAST does, however, suggest several areas where improvements can be made. In
particular, a teamwork approach among the federal agencies and the private and university
sectors will help achieve improved success. The development of “best practices’ and more
centralized reporting will help streamline the transfer process.

The full PCAST discussed and approved this report at a public meeting. Please let us
know if you have any questions concerning the enclosed report.

John H. Marburger, 111 E. Floyd Kvamme
Co-Chair Co-Chair

Enclosure



EXECUTIVE OFFICE OF THE PRESIDENT

PRESIDENT’S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY
WASHINGTON, D.C. 20502

May 12, 2003

The Honorable John H. Marburger II1

Director, Office of Science and Technology Policy
The Executive Office of the President
Washington, DC 20502

Mr. E. Floyd Kvamme

Co-Chair

President’s Council of Advisors on Science
and Technology (PCAST)

Washington, DC 20502

Dear Floyd and Jack:

On behalf of the PCAST panel on Federal Investment on Science and Technology and its
National Benefit, I am pleased to submit to you our final report with recommendations for
improving technology transfer at the federal level. As you will recollect, PCAST reviewed the
panel’s report at our last meeting and we have incorporated comments provided at that meeting
as well as those from agencies like the Department of Commerce. While the report represents
the work of many people, I would like to especially call your attention to the efforts of Kathy
Behrens, who led the panel in drafting the report and accommodating the many comments.
Kathy was assisted considerably in this process by our fellow panelist, Luis Proenza.

The report was developed based on a series of meetings and hearings held over the course of the
past fourteen months. Representatives of industry associations, government agencies, national
laboratories and universities participated in our hearings and provided us with advice and insight.
We also sought comment via a series of mailings and offered the opportunity for interested
individuals to express their opinions. In addition, the RAND Corporation provided an excellent
background study and review of the process of technology transfer. The RAND report from this
study is available and was distributed at the March 3, 2003, PCAST meeting.

In the course of our work, we found that the process of technology transfer is not simple and can
be challenging. Our report provides background information which attempts to impart an
appreciation for the components that go together to make up the technology transfer enterprise.

The gist of the results we assembled shows that the federal legislation which was put into place
in the early 1980s has dramatically improved the nation’s ability for moving ideas from research
and development to the marketplace and into commerce. However, as with any good idea, time
has shown there are a number of areas where improvements can be made and we provide
recommendations to this effect in the report. To achieve the impact desired, it will take a
teamwork approach among the federal agencies responsible for research and development as
well as those in the private and university sectors.



We are grateful to Drs. Amy Flatten and Stan Sokul of the Office of Science and Technology
Policy for their considerable assistance in our work. Many others contributed by participating in
our hearings and providing information, but we especially acknowledge the help and advice of
Bruce Mehlman of the Department of Commerce, Jilda Garton and Marie Thursby of the
Georgia Institute of Technology, Jerry Thursby of Emory University, and David Mowery of the
University of California at Berkeley.

If you have any questions about the report, please feel free to contact me or a member of the
panel. I commend all of the members of the panel for their diligence and hard work on this
project.

Sincerely,

Ko

Wayne Clough
Chair, PCAST Panel on Federal Investment in
Science and Technology and Its National Benefit

/ch
Enclosure

cc: Kathy Behrens
Erich Bloch
Raul Fernandez
Martha Gilliland
Walter Massey
Gordon Moore
Luis Proenza
George Scalise
Charles Vest
Bruce Mehlman
Amy Flatten
Stan Sokul
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THE PRESIDENT’SCOUNCIL OF ADVISORSON SCIENCE AND TECHNOLOGY
Report on Technology Transfer of Federally Funded R&D

Executive Summary

Overview

This Report completes atwo-part review conducted by the President’s Council of Advisorson
Science and Technology (PCAST) on two specific aspects of the government’s investment in
research and development (R&D). Thefirst part of this review reported on the federal
government’ s research portfolio, as summarized in PCAST’ s October 2002 Report: Assessing the
U.S R&D Investment. The second part of the review focused on the value of federal research in
maintaining the United States' economic leadership as it relates to the commercia use of

technology developed with federal funding.

Specifically, through the PCAST Panel on Federal Investment in Science and Technology and its
Economic Benefits, a study was conducted of the technology transfer mechanisms that
encourage commercial developments, as well as the state of development of the research. The
PCAST Panel held a series of industry and government hearings, as well as solicited written
comment, looking & various aspects of the transfer of government- funded technology and its

subsequent commercialization.

Overal, PCAST found that the process of technology transfer is not simple and can be
challenging. The federal legislation which was put into place inthe early 1980s has dramatically
improved the nation’s ability to move ideas from R&D into the marketplace and into commerce.
Equally important, the transfer of publicly funded technology is a critical mechanism to
optimizing the return for this substartial taxpayer investment. Nonetheless, this Report suggests
anumber of areas where improvements can be made. A teamwork approach among the federal

agencies and the private and university sectors will help achieve improved success.

The key for the federal government is to find a course that can be followed routinely to serve the
best interests of the nation for commercialization of research, but one that allows flexibility to
accommodate “extremes’ when appropriate, regardless of the nature of those engaged. Although



the present system is not perfect, the recent past demonstrates a record of reproducible
commercial successes and creation of entirely new technology-based industries that are the envy
of theworld. The role the government plays in this process has been and will continue to be
vitally important to the future success of many technology-based industries, where basic

research, technology transfer and the coordination of these activities are key factors.

Recommendations

The PCAST review of technology transfer policies led to the following recommendations:
1. Existing technology-transfer legislation works and should not be altered.

2. Federa agencies, government laboratories and the Department of Commerce need to
formalize their oversight of and accountability for technology transfer.

3. Industry differences need to be recognized and practiced by institutions licensing
government-sponsored technology, but made consistent within individual disciplines.

4. The Department of Commerce should document “Best Practices’ for technology transfer, as
well asrefine a set of metrics to better quantify practices and their effectiveness

5. The Department of Commerce should include “education” as a part of its technology transfer
mission and task the individual agencies to disseminate related materials specific to their
R&D programs.

6. Individual agencies and government laboratories need to provide regular transaction “process
reviews’ to reduce the complexity of, and time required to compl ete, technology transfer
transactions.

7. The Office of Science and Technology Policy should assist the new Department of
Homeland Security in rapidly developing technology transfer policies and capabilities that
meet the immediate and long-term agency needs.

8. The Government should centralize information on technology transfer into asingle,
accessible location

9. The Department of Commerce should study and assess the implications for technology
development and transfer in a global environment, as well as the possible effects of emerging
technologies.

10. Recent discussions about the availability of research tools that result from federally-funded
research need to be monitored to insure that there is a balance in the protection of the
commercial value of such inventions and assurance of access to these tools for further
research and exploration.



THE PRESIDENT’SCOUNCIL OF ADVISORSON SCIENCE AND TECHNOLOGY
Report on Technology Transfer of Federally Funded R& D
Findings and Proposed Actions

Overview

The President’ s Council of Advisors on Science and Technology (PCAST), through its Panel on
Federal Investment in Science and Technology and its Economic Benefits, has reviewed two
specific aspects of the government’s investment in research and development (R&D). The first
part of this review reported on the federal government’ s research portfolio, and can be found in
PCAST’ s October 2002 Report: Assessing the U.S. R&D Investment.

This Report completes the second part of the R&D review, whichfocused on the value of federal
research in maintaining the United States' economic leadership as it relates to the commercial
use of technology developed with federal funding. Specifically, a study was conducted of the
technology transfer mechanisms that encourage commercial developments, aswell as the state of

development of the research.

This review looks at technology licensing practices that have a very long and established history
in the United States. Technology transfer practices are embedded in the earliest national defense
research, activities of the Extension Services, especially the Agricultural Extension Services, and
the preparation of scientific publications that date back nearly 100 years. The nation evolved
rapidly during and after World War 11* from one with very little technical development work or

interest in intellectual property, to one leading a revolution in severa technological disciplines.

! Howard W. Bremer. November 11, 2001. “The First Two Decades of the Bayh-Dole Act as Public Policy”.
Presentation to National Association of State Universities and Land Grant Colleges, Washington, D.C.



The increasingly sophisticated military demands of this era caused a dramatic increase in
technological research, asit quickly became apparent that the government alone was not able to
conduct the range and number of scientific projects needed to win awar. These priorities gave
rise to arapid evolution of government funded R& D contracts, which further proliferated with

the commencement of substantial federal funding for disease related medical research in 1950.

However, in these early years there was only limited commercial interest by industry in federally
funded inventions due to several factors. Most important, the government retained title to and
ownership of most inventions, relinquishing title to the inventing organization only in unusual
circumstances and making the inventions available to industry on a non-exclusive basis. These
issues were compounded by the government’ s failure to develop a uniform patent policy, as well
as the absence of any statutory authority giving agencies the ability to patent or license their
inventions. Significant inconsistencies in the practices by alarge number of agencies gave
companies little incentive to invest in and develop products that were not properly protected and
could be readily licensed and sold by competitors. As aresult, the government accumulated an
enormous backlog of unused federally funded and patented inventions, which numbered 25-

30,000, only about 5% of which had been licensed to the private sector for commercialization. 2

Although severa incremental legidative initiatives were introduced over a number of years to
facilitate the commercialization of taxpayer-financed research, the Bayh-Dole and Stevenson
Wydler Acts of 1980 and related follow-on legidation are credited as the first impetuses for a
dramatic change in technology transfer practices in the United States. A recent study® provides
evidence that additional factors, such as the increasing industrial commitment to technological
R&D and ajudicia trend to strengthening intellectual property rights, were also important
contributors to the rapid rise in licensing activities commencing in 1980. Nevertheless, Bayh
Dole was in itself successful because it gave businesses and nonprofit organizations, including

universities, the right to retain title to federally funded inventions thereby providing an effective

21bid.

3 David C. Mowrey, Richard R. Nelson, Bhaven N. Sampat and Arvids A. Ziedonis. 1999. “The growth of
patenting and licensing by U.S. universities: an assessment of the effects of the Bayh-Dole act of 1980” in Research
Policy 30 (2001) 99-119.



conduit for the timely and broad distribution of government funded technology to the private
sector. (The latter requires a quid pro quo set of obligations from universities to retain and
administer such rights.) Provisions of Bayh-Dole are extended to the federal laboratories, large
businesses conducting federally funded R&D, intramural federally funded R& D, the National
Aeronautics and Space Administration, and the Department of Energy through a series of
additional federal actions.*

The Bayh-Dole Act

The Bayh-Dole Act* is legidation that changed several practices to create a favorable
environment for the transfer of government-funded inventions to the private sector for
commercialization. The Act provided a uniform patent policy among the various governmental
agencies that funded research and, most importantly, enabled businesses and not-for-profit
organizations, including universities, to retain title to inventions made under federally funded
research programs. The major provisions of the Act include:

Non-profit institutions, including universities, and small businesses may elect to retain
title to innovations devel oped under federally funded research programs,

Universities are encouraged to collaborate with commercial enterprises to promote the
utilization of inventions arising from federal funding;

Universities are expected to file patents on inventions they elect to own;

Universities are expected to give licensing preference to small businesses,

The government retains a non-exclusive license to practice the patent throughout the
world; and

The government retains march-in rights.

*The legidation was enacted on December 12, 1980, asP.L. 96-517 (35 U.S.C. 88 200-12) under
the co-sponsorship of Senators Birch Bayh of | ndiana and Robert Dole of Kansas.

The PCAST Panel held a series of industry and government hearings, as well as solicited written
comment, looking at various aspects of the transfer of government-funded technology and its

subsequent commercialization.® Testimony was heard in three separate briefings from experts

* The Trademark Clarification Act (1984), Executive Order 12591(1987), Stevenson-Wydler Technology
Innovation Act (1980), National Aeronautics and Space Act (1958) and the Atomic Energy Act (1954) and Non-
Nuclear Energy Research Act (1974).

S April 11, 2002, PCAST conducted hearings involving the Pharmaceutical Research and Manufacturers Association
of America, Biotechnology Industry Organization and the Semiconductor Research Corporation. May 9, 2002,
PCAST heard from the Association of University Technology Managers, Battelle Memorial Institute, the U.S.
Department of Commerce and the NIH Technology Transfer Office. December 12, 2002, PCAST conducted a
public hearing through the sponsorship of the Rand Science & Technology Policy Institute with presentaions by the




representing industry and academic trade associations, research consortia, universities,
government contracting research organizations, national |aboratories and government agencies
involved inthe oversight of technology transfer, as well asits practice. The first two sessions
gathered information on technology transfer resulting from the Bayh-Dole Act of 1980 and
related legidation. The Panel looked more broadly at genera technology transfer mechanismsin
its third forum, a public session, on December 12, 2002. Plans for this meeting were published
in advance in the Federal Register to encourage public discussion and comment from anyone
who was interested. Written comment on the subject was also solicited from the venture capital
community, which provides early stage capital to entrepreneurial technology companies largely

involved in health care, biotechnology and information technology.

The Science and Technology Policy Institute® at RAND Corporation was asked to document
technology transfer mechanisms resulting from federal legislation in order to provide a frame of
reference for the hearings and a basis for PCAST’ s recommendations. The report, “ Facilitating

Technology Transfer of Federally Funded R&D,” ’ discusses five specific areas:

An overview of the purpose and complex process of technology transfer;

Legidation that governs technology transfer;

Measuring the effectiveness of technology transfer activities;

A summary of presentation and discussion themes from the December 12, 2002, public
forum; and

A process for identifying and documenting the best technology transfer practices.

Council on Government Relations, Massachusetts I nstitute of Technology, Hogan and Hartson, Sandia National
Labs, General Electric and the Semiconductor Research Corporation.

® The Science and Technol ogy Policy Institute is afederally funded research and development center sponsored by
the National Science Foundation and managed by RAND that provides research and analysis for the White House
Office of Science and Technology Policy and other federal agencies.

7 Shari Lawrence Pfleeger, Mark Wang, David Adamson, Gabrielle Bloom, William Butz, Donna Fossum, Mihal
Gross, Terrence Kelly, Aaron Kofner and Helga Rippen. January 2003. “Facilitating Technology Transfer of
Federally Funded R&D”, RAND Science and Technology Policy Institute, Arlington, VA.



Severd of these topics are mentioned briefly in the recommendations made by this Report,
though none of them will be discussed in detail. The Findings and Recommendations in this
Report are those of the PCAST.

What is Technology Transfer*?

The term “technology transfer” tends to mean different things to different entities, generally
giving flexibility to individuals and organizations within their practices. However, most broad
definitions include:
Technology—as an idea, practice or object resulting from research, aswell asan
embodiment of the technology;
The movement of technology into a setting where it can improve a product or processin
some way; and
An entire process involving facilitators at different steps, including those who create the
technology, those who incorporate the technology into a useful product, service, tool or
practice, and those who further develop the technology for commercialization and use.

*Source: Pfleeger, et al, “Facilitating Technology Transfer of Federally Funded R&D,” at note 7.

Summary of Findings

The transfer of government funded R& D involving technology to the private sector has grown
significantly in the last two decades and today represents an increasingly important part of the
overall industrial commercialization of technology (see graph below ). Equally important, the
transfer of publicly funded technology is a critical mechanism to optimizing the return for this
substantial taxpayer investment, particularly where other benefits are not measurable at all or are

very long-term and therefore not measurable for years or even decades.
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" Source: The Association of University Technology Managers (AUTM) Licensing Survey: FY 2000. No
consistent, comparable data were collected prior to 1991.



The evolution of research from the laboratory into a setting where it can improve a product or
process, or even become the basis of a new company, involves a number of different
mechanisms and they vary in their effectiveness depending on the circumstances. Perhaps the
simplest and least expensive is the publication and broad public dissemination of research

results.

The publication of technical developmentsis aroutine professional practice, particularly
associated with university R&D. While its effects are difficult to quantify, publication isaform
of technology transfer that has wide reaching consequences. Publication can be done exclusive
of any effort at seeking protection of intellectual property rights, or it can be done in concert with
such efforts. Using provisional patent filing processes allows researchers to publish, while
protecting intellectual property rights. The majority of publications are not accompanied by any
use of intellectual property protection. While the process of patenting and licensing inventionsis
employed by most technical fields, it is an expensive, time consuming process that has been most
successfully employed for applications where there is a history of strong intellectual property
protection and where the return on investment for the resources required to commercialize the
invention consistently outweigh the risks of development failure. Such is the case for
pharmaceutical applications of life sciences research discoveries, but it is less prevalent in other

areas such as seed industry applications of plant agricultural research.

Other forms of technology transfer include, but are not limited to, Collaborative Research and
Development Agreements (CRADAS), patents and licensing of intellectual property, aswell as
the direct transfer of technology. Furtherance of the commercialization process beyond an initial
proof of concept can be enhanced through the activities of nonprofit or commercial incubators
that assist inventors in the early stages of business development. Government funded research
performed by federal agencies, government-contracting laboratories, universities, private
research institutions and industry utilize all of these technology transfer mechanisms, as well as

others that tend to be more specialized depending on the area of application.

The process of commercialization of research outcomes, particularly government-funded

inventions, involves arange of public and private entities, patent, copyright and trademark laws,



international and domestic issues, and sometimes competing agendas and interests. Those
inventions often lead to new goods and services that benefit the public and, in some cases, to
new businesses with attendant creation of jobs and new wealth. However, the end result of a
successful research project with a proven ideais only the beginning of the commercialization
process which includes development of a product that is market-worthy, the creation of a
business plan, gaining access to capital to support further development, bringing the product to
the production stage, and creating a business or a new/improved product or service within an
existing business or industry. The large number of steps and players in the process create a

journey that requires a sound knowledge base for the navigation to be successful.

Based on the hearings held by the PCAST Panel, it is apparent that those who attempt to
participate in technology transfer activities come to the table from different backgrounds and
histories. For example, according to the Association of University Technology Managers, over
2000 universities and colleges have patents of one kind or another. Y et only a small number of
these are research universities with technology transfer offices and not al of these have

devel oped high competencies in the process. In the business world, companies of varying size,
with ahistory of dealing with technology transfer are more likely to be at ease with the process
than many emerging companies with an idea that deserves consideration by the marketplace, but
with little prior experience in the process. Equally, success in enabling technology transfer is not
necessarily “better” within industry than universities—since there is much technology resident in
both sectors that is never commercialized. Federal agencies have different cultures, ranging
from those with a history of providing relatively open access to inventions (e.g., the Department
of Agriculture) to those that work within an industry segment that recognizes the need for
protection of intellectual property in order to gain access to market capital (e.g., the National
Institutes of Health). The variety of players, ranging from very sophisticated to unsophisticated
and from highly vested to less vested, al in the game at the same time, means that the field of
play is complicated.

The key for the federal government is to find a course that can be followed routinely to serve the
best interests of the nation for commercialization of research, but one that allows flexibility to

accommodate “extremes’ when appropriate, regardless of the nature of those engaged. At one



end, there are huge near-term financial markets at stake, such as those in the biotechnology area
where billions of dollars arein play and nations are vying for prominence. If the U.S. does not
shapeitsrole in this sophisticated end of the spectrum carefully it could end up ceding
dominance to other nations. In this case, the players are depending on the federal government to
take alight hand so they canwork within the existing framework that the U.S. pioneered over the
past twenty years. On the other hand, there are important small market ideas, and emerging
markets, that need to be nurtured where the players are not sophisticated and need guidance and

support.

Although the present system is not perfect, the recent past demonstrates a record of reproducible
commercial successes and creation of entirely new technology-based industries that are the envy
of the world. So much have these accomplishments occurred singularly in the United States, that
today there is widespread international interest in attempting to replicate this model. Asaresult,
it isinevitable that the international assimilation of even just afew of the critical components
could create new challenges to domestic competitiveness in commercial fields that have
historically been dominated by the United States. The role the government playsin this process
has been and will continue to be vitally important to the future success of many technology-
based industries, where basic research, technology transfer and the coordination of these

activities are key factors.

Recommendations

The PCAST review of technology transfer policies leads us to recommend:

1. Existing technology-transfer legidation works and should not be altered:

While it is unclear whether the Bayh-Dole Act of 1980 and its follow-on legidation largely
facilitated the commercialization of atechnological revolution or played a much more
fundamental role (i.e., provided the stimulus for the creation of commercial biotechnology),
it isimpossible to separate the two. This relationship is best documented for the life
sciences, which today dominate technology transfer activities and have made commercial
contributions leading to significant economic returns. The biotechnology industry and its

numerous new companies are evidence of this. Other industries with different economics



have benefited from these practices, though with less dramatic results and often through
different licensing relationships. Incremental improvements in established products or
processes and increases in productivity are not as well documented or publicized as the

transformational discoveries that launched the biotechnology industry.

Because of the heavy life-sciences contribution to numerous commercialization successes,
the technology transfer practices for other industries appear more fragmented. In particular,
the semiconductor industry has identified troublesome intellectual property licensing issues
with universities in which it has sponsored research. These appear to relate to the variability
and increased complexity of negotiating technology transfer agreements when industry
provides funding for university research either in a three-way partnership with the federal
government or in two-party collaborations with a university. However, we believe these
differences are best addressed by improving the practice of technology transfer and by
addressing differences among research areas rather than by altering the legidation. Finally,
thisis not to say that Bayh-Dole has caused the patenting and licensing of government-
funded research to replace other important technology transfer mechanisms, such as
publications and CRADAS, as well as direct transfer. All of these technology transfer tools
complement one another, allowing flexibility in arapidly changing environment that

demands rapid adaptation for success and where other tools will surely emerge in the future.

. Federal agencies, government laboratories and the Department of Commerce need to

formalize their oversight of and accountability for technology transfer:

L eadership that recognizes and embraces the importance and accountability of technology
transfer must come from the highest government levels, including the President and Cabinet
Secretaries. We recommend that the President request that all agencies specifically commit
to technology transfer in their individual mission statements. The Technology Transfer
Commercialization Act of 2000 has, in its requirement for annual agency reporting, provided
avehicle to account for progress in this area and the Commerce Department’ sfirst report isa
good step towards that goal. The annual reporting process needs to be used as a mechanism

to reinforce accountability for performance and viewed in the context of important short term



and long term progress objectives. Thiswill only be achieved if senior administrative

attention is devoted to reviewing and providing feedback on these reports.

We believe having the Office of Management and Budget clarify the importance of
departmental reports and provide them to the Department of Commerce (DOC) would be the
best way to achieve the desired outcome. Thisis particularly important in light of the
different agency practices and attitudes, which show great variation in employee
incentives/motivation for successful technology transfer, but still need to be aligned with one
another. Thiswill only be accomplished by recognizing that the learning curve is steep for
the successful practice of technology transfer, requiring considerable time (i.e., 10 years or
greater) and upfront investment to build internal and external competencies and consistent
practices. However, DOC generally has few resources with which to manage its technology
transfer responsibilities. While specific issues are addressed here and in each of the areas
identified below, additional funding would give DOC the ability to respond to many of these

concerns.

I ndustry differences need to be recognized and practiced by institutions licensing
government-sponsored technology, but made consistent within individual disciplines:

Technology licensing conducted by life sciences research institutions has become very
sophisticated in the last decade due to its high level of activity and commercia success.
Today these technology transfer programs generally appear to be well received by licensees.
In large part, this has occurred because most life sciences inventions are destined for
development as pharmaceutical products, where the successful patenting of productsis key to
the long product development time frames and significant capital commitments. As aresult,
there is atemplate for technology transfer that has at least several consistent components that
do not vary widely from transaction to transaction. In contrast, criticism arises more often
for licensing practices for technologies having other industrial applications, such as those for
selected segments of information technology, often because of competing interests or

because the process is too slow to keep up with technology developments.

10



The value of intellectua property in these industries (e.g., software, communications,
semiconductors, etc.) is highly variable, ranging from entirely unimportant to moderately
important. In these cases, the time to market is much shorter (measured in months to years,
rather than many years for pharmaceuticals), and the international competition for
manufacturing, as well as other factors, are much more important drivers of commercial
success than for life sciences transactions. Templates for technology transfer for these
industry applications are far different and much more diverse than for life sciences
applications. The licensing of technologies for distinctly different industries should not be
expected to occur within the same narrow parameters, although it is reasonable to assume
they should al be successfully implemented under the same statute. Federal agencies should
develop guidelines that allow for these differences, but at the same time insure a greater level

of consistency for applications within each industry sector.

. The Department of Commerce should document “ Best Practices’ for technology transfer,

aswell asrefine a set of metricsto better quantify practices and their effectiveness:

A set of documented “Best Practices” would serve adual purpose in facilitating more rapid
progress for institutions facing a new learning curve, as well as in setting expectations for
first time licensees. The challenge isto align a series of models for varying industrial sectors
with awide range of differences in technology, market dynamics, intellectua property, etc.
that are sufficiently specific to provide valuable guidance. Because the entire processis
continuing to evolve and there is increasing global competition, identifying metrics to
quantify program effectiveness is of increasing importance. Metrics need to take into
account awide range of steps in a highly complex process, as well as the ultimate product or
service, but should not constrain the continued evolution or development of new technol ogy
transfer approaches. An example metric is the time to execution of a technology transfer
agreement, which is increasingly important due to the growing length of time and related
expense to conclude such agreements (see Recommendation 6 below). In addition, such
measurements need to accommodate mission differences between the licensing institutions.

For example, numerous universities are now seeing a meaningful contribution to the growth

11



of local economies as a direct outcome of their technology transfer activities and, as aresult,

their priorities are now more heavily weighted by interactions with their local constituencies.

The Technology Transfer Commercialization Act of 2000 provides a vehicle for the DOC to
document best practices, although the issue of metrics is somewhat more complex and
requires even greater interactions between DOC and the individual agencies. DOC'’s recent
efforts with the Interagency Working Group on Technology Transfer is another good step
towards reporting and refining both best practices and metrics. However, we would like to
encourage further attention on behalf of DOC towards achieving these goals among all
federal agencies and towards extending their reach to include all performers of federally-

funded research—universities, industry, federal |aboratories, etc.

. The Department of Commerce should include “ education” as a part of its technology
transfer mission and task the individual agencies to disseminate related materials specific

to their research and development programs:

The practice of technology transfer would be better optimized as an “active’ rather than a
“passive” process, which would help both with the internal education process, as well as the
external marketing. General educational materials need to be developed by DOC and
tailored by the individual agencies to reflect specific R&D programs. Thisis particularly
important where inventions have multiple applications and may need to be matched-up with
commercial enterprises representing several industries. In addition, some agencies and
government laboratories have worked with large contracting companies (e.g., defense) where
they have developed longstanding and successful relationships. New invention applications
might be more rapidly developed and disseminated by companies that would not otherwise
be known by the agency (e.g., terrorism applications), where an active marketing effort
would increase the interest from potential licensees and also increase the possibility of a
return on investment. DOC could increase its education efforts without the addition of
meaningful resources by taking responsibility for the education initiatives conducted through
the Federal Laboratory Consortium.

12



6.

I ndividual agencies and government laboratories need to provide regular transaction
“processreviews’ to reduce the complexity of, and time required to complete, technology
transfer transactions:

The time and expense required to conduct licensing activities under present circumstancesis
not inconsequential. For some, this is appropriate since the time to market is long term. For
others, thisis an issue that can lead to industry disenchantment. Thisis particularly true the
first time a new form of agreement is executed by a relatively inexperienced licensing
institution, requiring that organization to get up the “learning curve.” As described above,
much in the way of education can be done to minimize the pain and discomfort associated
with new licensing activities. However, transaction complexity and managerial attention
need to be reduced even for experienced and sophisticated organizations. Testimony
provided for the PCAST Panel indicated that there are cases where the time required to
complete the intellectual property processis anissue. While thisis apparently not a problem
in all areas, attention should be given to improving the efficiency of the process in instances

where timeis of the essence.

The Office of Science and Technology Policy should assist the new Department of
Homeland Security in rapidly developing technology transfer policies and capabilities that
meet the immediate and long-term agency needs:

The Department of Homeland Security (DHS) has an immediate and pressing need to rapidly
acquire numerous directed technologies to meet a broad range of security issues. This
overall process is well documented, although the relatively slow historical timeframes for
these activities will be inadequate, especially involving the patenting process. Once these
technol ogies have been used to develop effective product prototypes, proprietary product
information may also need to be recycled to the private sector for rapid product mass
production and distribution. The national security issues and urgency will undoubtedly
create additional barriersto universities and industry. The Office of Science and Technology
Policy should work with DHS to create an environment that increases the likelihood of
participation by the most successful and capable industrial organizations and universities, as
well as insuring that the nation’s pressing security needs can be met by experienced vendors.
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The urgent need for DHS to access and acquire technology raises an important point with
broader implications. Technology transfer should be thought of as not just flowing from
government funded programs occurring in different agencies and universities to industry, but
also from industry to universities/lgovernment. The bi-directional nature of technology flow
isimportant to all of the federal agencies, government laboratories and universities and must
be taken into account when evaluating the overall mechanisms, goals and effectiveness of

technology transfer.

. The Government should centralize information on technology transfer into a single,

accessible location:

Technology transfer has become a very broad activity today, with many U.S. and
international participants, including the government, industry, universities, private research
ingtitutions and practitioners from many professional disciplines. There would be enormous
benefits to aggregating available resources, information, education and contacts into a single
location, which should be made available in an electronic format. The EGovernment Task
Force should assess the necessary requirements for providing such a site and most likely,
provide for its implementation, whereas DOC should be responsible for the site’s
administration. The consolidation of these components would not only facilitate the access,
administration, education, monitoring and efficiency of technology transfer activities with the
government, but would stimulate further interaction and responsiveness from the private
sector.

A central website would also facilitate the formation of much needed technology transfer
databases and create additiona interest in the study of this field. For example, it would be of
interest to examine and track technology flows at afiner level of granularity than the gross
measurements used today (i.e., engineering, life sciences, etc.), which should prove to be
more helpful in identifying important trends. In the context of arelational database, the use

of “clustering” tools also could help to identify the emergence of new areas of research and
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find new patterns in technology flows. These types of analyses would enable DOC to have a

much improved base of information to guide national policy.

. The Department of Commerce should study and assess the implications for technology
development and transfer in a global environment, as well as the possible effects of

emerging technologies.

Research competition in many scientific disciplines is intensifying internationally and the
electronic nature of communications is greatly expediting the distribution of information.
This combination will most likely ater the geographical distribution of technological
innovation from the way it has evolved in the past. DOC needs to document the growing
international systems for technology transfer and their implications for U.S. competitiveness.
In addition, U.S. industry will continue to use sources of international research as
economically viable alternatives to domestic sources. Trends in these activities are important
to identify to help bothgovernment and industry respond to potentia technology transfer
paradigm shifts in the future.

The “Innovation in America’ roundtable series led by DOC is a constructive start on this
topic, although that department’ s increasing interactions with industry and related trade
associations, such as the National Venture Capital Association, will be an important and
necessary part of assessing the interests of industry in going outside the United States to seek
aternative sources of research. We strongly encourage these types of government/industry
interactions. We aso believe that the emergence of new technologies will ater the current
practices of both domestic and international technology transfer. A growing interdependency
of scientific disciplines for future technology development has already signaled the need for
changes in technical education and training and this will likely impact the practices and
complexity of patenting, licensing and other forms of technology transfer. We recommend
that DOC expand its activities related to assessing and tracking emerging technologies so as

to facilitate technology transfer opportunities.
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10. Recent discussions about the availability of research tools that result from federally-
funded research need to be monitored to insure that thereis a balance in the protection of
the commercial value of such inventions and assurance of access to these tools for further

research and exploration:

Intellectual property remains a key component to the successful transfer and
commercialization of all technology, but especially life sciences technologies. Over the last
few years, the development of biological materials for use in research that may or may not
also have significant commercia value has become an increasingly problematic junction for
balancing the ability of researchersto freely (or at least affordably) exchange and use such
materials with the rights of researchers to elect title to such inventions and license them for
commercia use. NIH made a meaningful contribution to providing guidance on this topic
through its December 1999 “PRINCIPLES AND GUIDELINES FOR RECIPIENTS OF NIH
RESEARCH GRANTS AND CONTRACTS ON OBTAINING AND DISSEMINATING
BIOMEDICAL RESEARCH RESOURCES’. The public discussion needs to be monitored,
to either assist in sorting out complicated issues surrounding the bi-directional flow of
materials used in research and/or to find new technology transfer mechanisms to deal with
the changing landscape. Thisis a highly complex matter that has already received significant
thought from many affected constituencies. A workshop may be appropriate for addressing
the key policy implications.

A separate, but related issue that also requires close monitoring involves recent court
decisions, pending litigation and resulting legislation that may have an impact on technology
transfer, including technology that results from federal funding. A recent court case, Duke
Univ. v. Madey,® has eliminated the experimental use exemption from claims of patent

infringement for noncommercia university purposes. The court held that the experimental
use exemption does not apply to research that furthers universities “business objectives,
including educating and enlightening students and faculty participating in these projects...In
short, regardless of whether a particular institution or entity is engaged in an endeavor for

commercial gain, so long as the act is in furtherance of the alleged infringer’s legitimate

8 Duke Univ. v. Madey, 307 F.3d 1351 (Fed. Cir. 2002), cert. denied, 156 L.Ed.2d 656 (2003).
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business and is not solely for amusement, to satisfy idle curiosity, or for strictly philosophical
inquiry, the act does not qualify for the very narrow and strictly limited experimental use
defense. Moreover, the profit or non-profit status of the user is not determinative.”® While
this decision appears to have its greatest impact on not- for-profit research institutions, a
recent survey™® of individuals involved in biomedical research shows that both commercial
and non-commercial entities sometimes use patented research tools without a license, which
they justify on the basis of a “research exemption.” The outcome of this decision, whether
judicia or statutory, could be an important factor in future technology transfer practices and,

much like the case for research tools, would benefit from a public policy workshop.

Two additional factors are important in providing the proper context for this Report’s

recommendations. They are:

Education and training: Technology transfer mechanisms in the United States have
been quite successful and have created measurable economic benefit—to the admiration
of the rest of the world—because there has been a wealth of talent in government funded
research programs. Independent of successful mechanisms for transfer, this pattern
cannot be expected to continue in the absence of strong technological education, training

and afull “pipeling” of talent.

Metrics and documentation: Because the process of technology transfer is complex,
involving many steps and participants, it is very difficult to generate meaningful data to
assess its effectiveness. For the same reasons, anecdotal data are readily available. We
would encourage caution in interpreting anecdotal information on this subject and
recommend the continued development and thoughtful study of technology transfer

activities for the purpose of supporting sound policy decisions.

° Duke Univ. v Madey, 307 F.3d at 1362.
V5P Walsh, A. Arora, W. M. Cohen, in Patents in the Knowledge-Based Economy, W. M. Cohen, S. Merrill, Eds.
National Academy Press, Washington, D.C., in press.
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