
ISBN 0-275-98083-9

1111/11111111111111111/1111111 111111JIIII~111

-~



}



-.





TECHNOLOGY TRANSFER
FOR ENTREPRENEURS

A Guide to CommercializingFederal
Laboratory Innovations

Clifford M. Gross and]oseph P. Allen

lPlAAlEGIER Westport, Connecticut
London



This book is dedicated to Norman J. Latker, you had the vision and
you brought it to life, and to the memory ofJoel Tanenhaus for his

love, inspiration, and entrepreneurial spirit.



CONTENTS

Illustrations ix

Acknowledgments Xl

Introduction xiii

1. Growth and Inspiration of the Federal Laboratories 1

2. Property Rights and Their Imperative 15

3. How to Use Federal Laboratories 33

4. View from the Bridge: Advice from Inside 43

5. Effectively Managing Intellectual Property 53

6. Overview of Federal Laboratories and Capabilities 61

7. A New Model for Transferring Government Laboratory
Developed Technologies to the Private Sector 87

8. Building Successful Alliances with Federal Laboratories:
Cooperative Research and Development
Agreements (CRADAs) 91

9. Introduction to Intellectual Capital 97

10. Measuring Intellectual Capital: Bibliometrics 111



ILLUSTRATIONS

FIGURES

1.1 U.S. R&D Funding by Source, 1953-2000 3

1.2 u.S. R&D Fuudiug by Performer, 1953-2000 5

3.1 Income from Licenses for Federal Laboratory
Iutellectual Property 35

7.1 U2B® Model for Technology Transfer 88

8.1 Active CRADA Projects at Federal Laboratories 92

8.2 Number of Patent Applications on Federal Laboratory
Inventions 93

8.3 Number of Patents Issued on Federal Laboratory Inventions 94

8.4 Number of Licenses Granted for Federal Laboratory
Inventions 95

9.1 Corporate Assets Modified after the New Organizational
Wealth 103

9.2 Intellectual Capital 105

9.3 Creation ofIntellectual Capital 108

10.1 Sample Patent Citation Analysis 115

10.2 Number of Citations on U.S. Patents to Scientific and
Technical Articles: 1987-98 115



ACKNOWLEDGMENTS

We would like to thank some of our colleagues aod friends at UTEK Cor
poration including-John Allies, Tania Bernier, Jeffrey Bleil, Stuart
Brooks, Arthur Chapnik, Joel Edelson, John Emaouel, Kwabena Gyimah
Brempong, John Micek, David Mooring, Diane Mueller, Carl Nisser, Bill
Porter, Sam Reiber, Brenda Uhlenhopp, Keith Whitter, and Carole Wright.

In addition, we acknowledge our colleagues at the National Technology
Traosfer Center who worked so hard to pull this book together: Bonnie
Funkhouser, who keeps everything on track; Paula Pollock, tireless reader
of this book; Gerry Griffith, wordsmith par excellence; Samantha Welsh,
who cao find anything; Judi Kirker, Eileen Vitale, Michelle Ritz, and
Linda Papini, creators of lab contact lists who never quit; Bob Reid and
Liz Cousins, relentless hunters of successes; Chuck Julian, master of
information; aod John Yanchak, creator of reference lists.

A special thanks to Paul Abercrombie for his editorial suggestions.
To all of these individuals we express our sincere gratitude.



INTRODUCTION

The soil for innovation is cultural diversity infused with an entrepreneur
ial spirit. As a result of this flora in the United States, we have forged and
nurtured an amalgam of federal research laboratories and university
research centers that form the underpinnings of our technological renais
sance.

Much of our technological innovation is taking place at more than 600 fed
erallaboratories-govenunent-funded ideafactories that form a solution-set
for solving many of the world's toughest problems. These federallaborato
ries develop and apply scientific innovation to solve problems and head off
real and perceived threats. We believe these laboratories, taken together, form
one ofthe most significantresearch machines ever assembled, giving flight to
mnnerous scientific breakthroughs in almost every field of science and tech
nology.

These great ideas need landing gear as well as wings, and five laws
passed during the 1980s provided it, making it possible to introduce uni
versity and federal laboratory technologies to the marketplace.

This intellectual capital-a national treasure that is perhaps our greatest
natural resource-was made available to the marketplace through the
Bayh-Dole University and Small Business Patent Procedures Act (1980),
the Stevenson-Wydler Technology Innovation Act (1980), the National
Cooperative Research Act (1984), the Federal Technology Transfer Act
(1986), and the National Competitiveness Technology Transfer Act
(1989).



Chapter 1

GROWTH AND INSPIRATION OF
THE FEDERAL LABORATORIES

New Frontiers of the mind are before us, and if they are pio
neered with the same vision, boldness, and drive with which we
have waged this war, we can create a fuller and more fruitful
employment and a fuller and more fruitful life.

-President Franklin D. Roosevelt, Nov. 17, 1944

The Exxon Valdez oil spill was the catalyst. Kevin Costner and his brother
Dan, co-owners of Costner Industries Nevada Corporation (CINC), took it
from there.

Thanks to a technology transfer agreement with the Department of
Energy's Idaho National Engineering and Environmental Lahoratory
(INEEL), the Carson City, Nevada, company successfully manufactures
and markets centrifugals that separate oil from water. The company has
placed 450 units in 30 countries in a variety of industries, including phar
maceutical, mining, and food processing.

"Every technology transfer case is different, but generally, it is a very
efficient way to bring things to market," Dan Costner said, noting that
CINC added additional patents to the original one. "For us, obviously, it
was a very good move. We worked hard and continue to make improve
ments on the technology."

After Exxon Valdez, CINC developed an interest in cost-effective
water/oil separation technologies that could be implemented for future
spills. Specifically, the company was interested in collecting as much of
the spilled product as possible.
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it, protecting the claim, and getting it back to town present a tremendous
series of challenges.

This book will help yon map a successful strategy for extracting valu
able technologies from our national laboratories-a vein of relatively
unmined "gold." Success is never guaranteed, but the payoffs can be sig
nificant. The miners who put in the effort are more likely to find the gold.

HUNDREDS OF LABS, BILLIONS OF DOLLARS

Every year, hundresd of billions of dollars are invested in R&D in the
United States. Of this total, the federal government funds approximately
$63 billion, with about $21.6 billion going to federal laboratories and $14
billion going to universities. The remainder of the government's funding
goes to private sector contractors.

So how many federal labs are there, anyway? Like most things concern
ing the government, the answer is complex. Estimates of the number of

Figure 1.1
U.S.R&D Funding by Source, 1953-2000, expenditures in billions of con
stant 2000 dollars
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Figure 1.2
U.s. R&D Fuuding by Performer, 1953-2000, expeuditures in billions of
constant 2000 dollars
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Biotechnology is another example. At the time that the Boyer-Cohen
process patent was licensed by Stanford University and the University of
California in 1981, the large pharmaceutical companies took little interest
in it.

Small companies sprang up around the universities. Some, like Genen
tech, evolved into giants; others died. But biotechnology companies still
tend to cluster around our research universities. No other country has
successfully created a system like ours, where new companies spring from
publicly funded research and create new industries.

The Wall Street Journal ran a story September 9, 1999, titled "Yes,
America Has a New Economy: Technology." The story had this to say
about a fundamental change in the law allowing companies to partner with
our universities and federal laboratories:

The Bayh-DoleAct of 1980 allows recipients of govennnent grants to retain
title to their inventions. Says a study of basic research by the Committee for
EconomicDevelopment: "The law has stimulated intensegrowth in university
patenting and a subsequent technology transferfrom basicresearchinstitutions
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Lincoln placed on education and research as key foundations of the
Republic.

Even so, the federal govemment provided relatively little direct funding for
research.But thischangeddramatically withWorldWarII, a war that wasfought
and won in the laboratories and factoriesas much as on the battlefield.

An example was the govemment's development and utilization of peni
cillin, discovered in the 1930s by Dr. Alexander Fleming, but not patented
or developed for general use until the federal government stepped in.

This and other improvements in health care dramatically reduced the GI
death toll from disease from 14.1 per thousand in World War I to 0.6 per
thousand just 20 years later in World War II. These military benefits soon
translated to dramatic improvements in civilian health. A visitor to an old
graveyard will routinely see headstones for young children who died from
diseases that the drugs of the 1940s began to contain.

Government research wasn't limited to the Allies' during World War II.
The Germans developed and deployed jet fighters capable of flying at twice
the speed of the Allies' prop-driven planes. German VI and V2 missiles
rained down on England until the last launch sites were captured in 1945.

The race to develop the atomic bomb was also close, but with the assis
tance of emigre German scientists fleeing the Nazis, the United States was
able to bring the war to an end in the skies over Japan.

As the war wound down, the Roosevelt administration began wondering
what to do with the prodigious research machine America had created. The
United States emerged from the Great Depression only as the war economy
became white hot. Factories hummed around the clock to supply the needs
of millions of men in arms. Some feared that without careful planning, the
United States might experience the boom and bust cycles of the post-World
War I era that destroyed the world economy after the First World War,
paving the way for the totalitarian economies of Germany and Russia.

VANNEVAR BUSH-SEER OF PUBLIC RESEARCH

Six months after D-Day, President Roosevelt charged a remarkable
man with the task of recommending what should be done with the new
American research behemoth. Not long after France had fallen to Hitler
and more than a year before America would enter the war, Vannevar Bush
was named director of the Office of Scientific Research and Develop
ment, an agency charged with creating a national pool of leading U.S.
scientists. Ultimately, 30,000 scientists under Bush's leadership became
an integral part of the war effort. Bush became involved in the develop-
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The benefits of basic research do not reach all indnstries eqnally or with the
same speed. Some small enterprises never receive any of the benefits.It has
been suggested that the benefitsmight be better utilized if "research cliuics"
for such euterprises were to be established. Businessmen would thus be able
to make (more) use of the research than they now do. This proposal is cer
taiuly worthy of further study.

9

He worried that the patent system was not functioning to promote entre
preneurship. Abraham Lincoln (himself a patent holder) once remarked
that the patent system's purpose was "adding the fuel of interest to the fires
of genius." Believing, as did Lincoln, in the value of a strong patent sys
tem, Bush told the President,

Research is also affected by the patent laws. They stimulate new invention
and they make it possible for new industries to be built around new devices
or new processes. These industries generate new jobs and new products, all
of which contribute to the welfare and the strength of the country. Yet,
uncertainties in the operation of the patent laws have impaired the ability of
small industries to translate new ideas into processes and products of value
to the nation. These uncertainties are, in part, attributable to the existence of
certain abuses, which have appeared in the use of patents. The abuses
shonld be corrected. They have led to extravagantly critical attacks, which
tend to discredit a basically sound system.

Although Bush's work, Science, the EndlessFrontier, led to the creation of
the National Science Foundation, it really set the philosophical tone for the
entire civilian federal laboratory system. The report emphasized the need
for publication of scientific research, while stressing that the government
should limit its patent rights to research it helps create in the form of a
royalty-free license for governmental purposes.

Even now, the publishing ethic remains very strong in agencies like the
National Institutes of Health. However, government also funds billions of
dollars in research in departments such as Defense and Energy (home to
nuclear weapons research), and the new Department of Homeland Secu
rity that are marching to a much different drummer.

NATIONAL SECURITY AND A CONTRADICTORY
TRADITION

At the close of World War II in 1945, a new threat emerged that would
shape the next 50 years for our defense-oriented federal laboratories.
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intellectual property system. Without this important leg up on competitors,
innovation ceases because the costs and risks are no longer justifiable.
Unfortunately, federal patent policies created precisely such a system with
regard to the commercialization of government-funded inventions-with
dire consequences that would soon surface from a most unexpected quarter.

It was a rude awakening when America learned that its former World
War II military foes were back on the world stage as formidable economic
competitors, determined to seize commercial markets from U.S. firms.

Being strapped for research dollars themselves, countries such as Japan
developed highly effective systems of scouting other countries-particu
larly the American universities and federal laboratories-for research
leads. The Japanese government funded "study teams" to systematically
find and report back on developments and recommend commercial appli
cations. This system proved highly effective and profitable for Japan.

Meanwhile the rift between the U.S. public and private sectors contin
ued to widen. Even American companies working as government contrac
tors segregated their own commercial and government-funded research
operations. They feared the feds would take inventions they created with
federal funding and give them away to competitors. Thus, even technolo
gies the government funded in companies would have difficulty reaching
the marketplace.

JAPAN DOES WHATEVER IT TAKES

While the relationship between U.S. government-sponsored R&D and
the American private sector was growing further apart, a quite different
model was being built in Japan and Germany. Prevented by their postwar
constitutions from engaging in military activities, these nations depended
on the United States for their defense and were able to focus their consid
erable energies on economic development. There was no soul-searching
about the niceties of the relationship between their public and private
sectors-economic prosperity was the goal, and government and industry
worked diligently to achieve it. In Japan, especially, the government
worked with large commercial concerns to target industries considered
vital to the effort. Favored companies got active government assistance.
Government, industry, and financial institutions worked closely together.

The first step was helping companies secure internal markets. Foreign
firms were effectively denied entry through subtle and not-so-subtle
means. The Japanese patent process required applicants to make their
inventions known while the patent was pending, rather than being held
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Carter lost in a landslide to Ronald Reagan. Even more astounding to the
political establishment, the Democratic Party lost control of the U.S. Sen
ate for the first time since the Eisenhower administration.

America was not willing to settle for second place. It was time to
regroup. It was also time for a fundamental reexamination of the role of
government and industry in building effective economic partnersltips.

It was time to act quickly. The stakes were sky ltigh.



Chapter 2

PROPERTY RIGHTS AND THEIR
IMPERATIVE

There are times when doing your best is not good enough; you
have to do what is necessary.

-Winston Churchill

AMERICA AWAKENS

Americans began to debate the best course for competing effectively on
the world stage. Some felt the United States should adopt an industrial pol
icy such as Japan's, where government and large companies planned the
future. This position was underlined by a feeling that the "cowboy com
petitors" and independent inventors who successfully built small compa
nies in the past could not survive in the new world economy as defined by
Japan and Germany.

Others felt that it might be too late for such a radical approach so differ
ent from the typical American model. Perhaps, these people felt, the
United States should resign itself to inevitable decline. Rather than
emphasizing high-tech products, the United States would have to be con
tent as a provider of services and food production.

The Reagan administration argued that getting government off the back
of industry by removing unnecessary regulatory burdens would revive the
entrepreneurial spirit still smoldering beneath a federal bureaucracy that
kept expanding its powers.
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November 1980, Congress and the administration had to provide answers
to the American public addressing the economic morass engulfing the
country.

Hearings on the Bayh-Dole proposed law began in 1979. They revealed
that of the 28,000 patents the government owned, fewer thau 4 percent had
been licensed. The comptroller general of the United States added that the
policy of making these discoveries freely available to anyone had effec
tively destroyed the incentives the patent system was designed to provide
for subsequent development and deployment.

Several examples were provided by universities and small companies
where potentially important discoveries made with govemment funding
were languishing in the bureaucracy.

A series of policy pronouncements from Presidents Kennedy, Johnson,
and Nixon seeking to relieve the situation had instead led to the creation of
24 different patent policies in the federal agencies. This meant that often
there was more than one policy in place for the same agency. The resulting
uncertainty ground the process to a halt.

Agency policies typically allowed inventing organizations to petition to
claim patent ownership for inventions they created under federal funding.
However, the resulting process frequently took two years for the bureau
cracy to complete, and even then the answer could easily be "no."

Not surprisingly, these policies had a chilling effect on small businesses.
A number of small business representatives testified that they simply could
not accept government funding knowing that the resulting discoveries
usually heavily underwritten by them-would end up being taken by the
government. These companies had to choose between being full-time gov
ernment suppliers or full-time commercial entities-the government's
patent policies did not allow them to be both.

Some of the most innovative small companies declined to even consider
accepting government funding. This meant that the agencies were not able
to tap into some of the best talent in the country to meet their needs.

The solution Senators Bayh and Dole proposed was to cut through the
federal procedures strangling innovation with a Jeffersonian approach.
The best way to commercialize new discoveries was to leave them with
their creators and get the bureaucracy out of the way. The bill that resulted
from the hearings allowed small companies and universities to own inven
tions they made under government grants and contracts.

Rather than seeking to copy the then-in-vogue Japanese/German big
govemment style, Bayh and Dole chose a traditional American entrepre
neurial response.
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'Exhibit 2.1
Embrex: A Small Business Reapiug the Benefits of Techuology Transfer

How has technology transfer benefited Embrex, Inc.? Just ask Randy
Marcuson, the company's president and chief operating officer.

"The technology we licensed from the USDA (United States Depart
ment of Agriculture) is the foundation of the company. We would not be
here withont it."

Here is the story. Embrex is an international agricultural biotechnol
ogy company focused on developing patented biological and mechanical
products that improve bird health, reduce bird and production costs, and
provide other economic benefits to the poultry industry. Based on a tech
nology it licensed from the USDA in the late 1980s, Embrex has pio
neered the development and use of Inovoject", an approach to poultry
disease prevention that improves consistency and reliability by inoculat
ing chicks while they are still in the egg. It was commercialized in 1993.

Just check out the numbers:

o Inovoject" systems are capable of injecting up to 50,000 eggs per hour.
o Nearlyall U.S. poultry producers, includiug Tyson Foods,PerdueFarms,

and CooAgra, use in ovo technology in theirhatcheries.
o More than 80 percent of the eight billion broilers produced annually in

NorthAmerica are inoculated in ovo by the Inovoject" system.
o Embrex has systems installed iu 30 couutries in Europe, LatinAmerica,

Australia, NorthAmerica, andAsia.

"Our revenue last year was just under $39 million," Marcuson said, noting
that the company has grown from a half dozen employees in 1995 to in
excess of 200 today, with offices in England, Brazil, Argentina, Korea, and
Thailand, to name just a few countries. Its corporate headquarters is
located near Research Triangle Park, North Carolina.

"This transfer is the foundation of the company," Marcuson said. "It is
my understanding that this is the most successful out-licensing project the
UDSA has ever undertaken. It is a wonderful example of where a technol
ogy transfer worked. We created a company that has successful sales and
generated jobs for the local community."

Embrex offers its customers its proprietary platform delivery system
called the Inovoject" automated egg injection system on a fee-per-egg
injected lease basis. This automated system punches a tiny hole into the
egg's shell and then lowers a needle through the hole, delivering the ther-
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Union-no incentives were offered for risk taking, and subsequently, few
government inventions were being commercialized.

As the election of 1980 approached, the Bayh-Dole bill passed the Sen
ate. The House of Representatives, meanwhile, had backed an approach
favored by the Carter administration emphasizing patent rights for large
company contractors.

On the first Tuesday in November 1980, the frustration of the American
public swept President Carter from office in a landslide victory for Repub
lican nominee Ronald Reagan. The electoral tidal wave also pulled down
many Democrats such as Birch Bayh. So many Democratic Senators lost
that a Republican-controlled Senate was created, sending political shock
waves throughout Washington.

Because Congress had not wrapped up its business, a special lame-duck
session was necessary, in which officeholders like Bayh and Carter were
still actively engaged in the business of government until the next Con
gress convened in 1981.

Passing any legislation in this environment was very difficult. Only
those bills with unanimous support were being processed. Most members
of Congress simply wanted to go home. A game of legislative "chicken"
ensued, with Bayh's staff eyeballing their House counterparts to see who
would blink first. At the last possible moment, the House Judiciary Com
mittee staff called and offered a deal-Bayh-Dole would be accepted in
return for Senate support of a larger package dealing with reforms of the
Patent and Trademark Office. With a staff phone call, the bargain was
struck.

Bayh-Dole was added to a House bill that was sent to the Senate for
unanimous approval.

Senator Russell Long (D-La.) had been a vocal opponent of Bayh-Dole
and previously had forced consideration of the legislation off the Senate
floor. However, the Senate is a close community in many respects. As a
tribute to his departing colleague, Birch Bayh, Senator Long agreed to
look the other way as the bill was brought up for unanimous approval. It
passed and was on its way to President Carter's desk for signature.

Congress then went out of session.
With Congress finally gone, President Carter could pocket veto any leg

islation he didn't like by simply not signing it. Opposition to Bayh-Dole
was particularly strong at DOE, which had a significant cadre of lawyers
to oversee the department's tangled patent policies. There was a legitimate
fear that enactment of Bayh-Dole would remove much of their reason for
existence.
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Another change enacted by the Stevenson-Wydler legislation was the
establishment of the Center for the Utilization of Federal Technology
(CUFT) at the Department of Commerce. CUFT was to be the clearing
house and manager for licensing federally owned inventions.

The incoming Reagan administration would have to sort out what to do
with these new laws as it began formulating its R&D policies. It quickly
and categorically rejected calls for a centralized industrial policy to com
bat Japan. Less government and less control of the private sector became
watchwords for the Republican revolution.

The decentralization-from-Washington thrust for technology management
embodied in Bayh-Dole struck a chord with the incoming Reagan administra
tion. Over the first years of the Reagan administration, attempts were made by
DOE in particular to defang the new law through the implementing regula
tions. Throngh a series of complex maneuvers, these actions were beaten back.

The new administration also refused to fund, and thereby killed, the
innovation centers envisioned in Stevenson-Wydler, but the FLC was
established across the agencies. The stage was being set for a new approach
to commercializing federally owned technologies across the board.

BAYH-DOLE KICKS IN FOR UNIVERSITIES

Soon after passage of the Bayh-Dole Act, universities began to license
processes and products that evolved into the biotechnology industry.
Because the law was in place, Washington could not take these inventions
away from the universities. The result was an increase in patents, licenses,
and industry funding, and the creation of new small businesses based on
university R&D, a trend that continues.

President Reagan wondered why there were not similar developments
around federal laboratories and in 1983 called on businessman David
Packard to investigate the laboratory system.

The resulting Federal Laboratory Review Panel reported,

The United States can no longer afford the luxury of isolating its govern
ment laboratories from university and industry laboratories. Already
endowed with the best research institutions in the world, this country is
increasingly challenged in its militaryand economic competitiveness. The
nationalinterestdemands that the federal laboratories collaborate with uni
versities andindustry to ensurecontinuedadvancesin scientificknowledge
and its translation into useful technology. The federal laboratories must be
more responsive to national needs.
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Exhibit 2.2
Additional Lab Partnership Opportunities

Technical Assistance

Federal laboratories often provide industry with technical assistance
regarding unique government expertise. Small businesses in particular
benefit from technical assistance and suggestions from laboratory staff.
Depending on the circumstances, there may be no charge for this assis
tance. Experience has shown that technical assistance often opens the door
to future technology transfer activities.

Personnel Exchanges

The exchange of personnel between federal and nonfederallaboratories
is a key means of technology transfer. Personnel exchanges provide an
opportunity for federal lab engineers and scientists to receive an insider's
look at external laboratories where new ideas, process improvements,
enhancements, and shortcuts can take place. Federal laboratory personnel
can also learn from the contributions of external engineers and scientists
who are temporarily assigned to their laboratories.

Through personnel exchanges, each party gains insight into the prob
lems of the other partner. This helps to facilitate the transfer of technology
between federal and commercial applications. The benefits of personnel
exchanges are extensive. .

Use of Laboratory Facilities

Universities, industry, the technical community, and other government
facilities may utilize equipment and expertise at a federal laboratory,
which was designed by the government for use by these groups. Features
of this sharing arrangement, which iuvolves designated user facilities and
other resources, include the following:

• Research may be conducted on a proprietary or nonproprietary basis.
• Full cost recovery is requiredto offset any federal lab expeuses for pro

prietaryR&D.
• Class pateut waiver, in which title goes to the user, may be granted, and

the user's proprietary data can be protected.
• For nonproprietary R&D,title to inventions goes to theuser,butdatagen

erated are freely available.
• If funded under another government contractor or international agree

ment,users are subjectto those intellectual propertyclauses.
• Availability of federal laboratory facilities for use by nonfedcral entities

will vary by agencyandby laboratory.
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icant way. Transferring technologies to the private sector was becoming an
important part of the lab mission.

By the time the Federal Technology Transfer Act was debated in Con
gress in 1986, a number of factors led to an atmosphere that was conducive
to limited cooperation between the public and private sectors. Universities
using the Bayh-Dole Act were meeting with successes; the American peo
ple were frustrated with economic stagnation; and there was an alarming
loss of jobs across America.

Under the Reagan administration, U.S. policy was clear. Government
should not try to direct commercial innovatiou, but it should iustead con
tinue to fund its mission and basic research while encouraging U.S. com
panies to create partnerships that could take federally funded research into
the marketplace.

The intent of the Senate sponsors of the Federal Technology Transfer
Act was clearly laid out in the committee report that sent the legislation to
the full Senate for approval.

The report stated (U.S. Senate 1986),

Despite the Bayh-Dole Act as amended in 1984 and the Stevenson-Wydler
Act, the federal laboratories still face problems and disincentives in trying to
transfer technology. This is especially true for those laboratories operated by
the federal government, as opposed to those operated by contractors. Many of
them have no clear legal authority to enter into cooperative research projects.

The secretary of commerce, in his February 1984 report to the president
and Congress on operations under the Stevenson-Wydler Act, stated,

It appears to be no accident that technology complexes such as Silicon Val
ley, Route 128, Research Triangle, and Princeton's Forestall Center have
evolvedaround major universities. Directaccess to the university andthe
university's rightto transfer theresults of its research on an exclusive basis
is an important incentivefor business to invest in the further development
and commercialization of new technologies. In contrast, federal laborato
ries generally have not served as nuclei for sintilar arrangements. They
often perceivethemselves as unable to enter into cooperative development
arrangements because of organizational and legal restraints. This is one rea
son why national reviews of federal laboratories have concluded that too lit
tle of the results of laboratory research is used in the private sector. To
improve technology transfer, the federal laboratories need clear authority
to do cooperative research, and they need to be able to exercise that author
ity at the laboratory level. Agencies need to delegate to their laboratory
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and industry would have to learn to walk this new path together. This was
not a simple task.

EXECUTIVE ORDER 12S91-ANOTHER MESSAGE
TO FEDERAL LABORATORIES

The enactment of the Federal Technology Transfer Act in 1986 and its
endorsement by President Reagan in Executive Order 12591 the next year
began a new phase in which the labs received a new national mission-to
link with U.S. industry in economic development as well as continuing
their traditional role of conducting mission-related research and basic
research.

A pattern also emerged after the passage of Bayh-Dole in 1980. Almost
like clockwork, every two years Congress pushed the agencies to become
more aggressive in using the significant new authorities given them. The
general feeling was that the labs were too timid and didn't move quickly
enough to finalize deals with industry. There were also fears that agency
headquarters did not really allow the labs to use the authorities Congress
gave them by continuing to second-guess the labs' decisions on licenses
andCRADAs.

Much of this tension was caused by the original emphasis placed on the
labs for public disclosure of all research unrelated to national security, dat
ing back to the 1945 Bush report; some came from the reluctance of the
headquarters' bureaucracies to allow their labs to manage their R&D with
out significant review and "guidance."

There were other reasons: the lack of familiarity with time-to-market
and other imperatives that drive the private sector; lack of skills in deal
making; and a lack of high-level support for technology transfer. We will
address these factors in chapter 4.

Still, without minimizing the learning curve the labs have gone through,
significant progress has been made.

PEORIA'S REPORT CARD

Soon after enactment of the Federal Technology Transfer Act of 1986,
Peoria successfully crafted a biotechnology consortium built around a fed
eral lab and a university. Six companies signed up. Despite the lack of
precedent, the Peoria consortium took root and grew.

The Department of Commerce is required to report to the president
and Congress on utilization of the Federal Technology Transfer Act by the
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opening up the federal labs. Like true pioneers, they blazed a trail for oth
ers to follow.

We will now examine in more detail how the technology transfer laws
work. For those who know how to use them, these statutes allow compa
nies to leverage their own R&D and bring new products to market by tap
ping into some of the brightest minds in the world-the scientists and
engineers in the federal laboratory system.
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Figure 3.1
Income from Licenses for Federal Laboratory Intellectual Property
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HHS-Health & Human Services; VA-Veterans Administration; DOl-Department of
Interior; DOT-Department of Transportation; EPA-Environmental Protection Agency

be waived when legitimate efforts to secure domestic development prove
nnsuccessful.

This provision has caused major discomfort with multinational firms that
would like to manufacture products in the most cost-effective location
often overseas. Congress has shown no inclination to change it, however.

PREFERENCE FOR SMALL BUSINESSES

The law states,

First preference in the exclusive or partially exclusive licensing of federally
owned inventions shall go to small business firms submitting plans that are
determined by the agency to be within the capabilities of the firms and
equally likely, if executed, to bring the invention to practical application as
any plans submitted by applicants that are not small bnsiness firms.



Chapter 3

HOW TO USE FEDERAL
LABORATORIES

Let us develop the resources of our land, call forth its powers,
build up its institutions, promote all its greatest interests, and
see whether we may also, in our day and generation, perform
something worthy to be remembered.

-Daniel Webster

LICENSING

There are two kinds of federal laboratories: those operated by contractors
and those operated by government employees. The enabling statutes vary,
but the major provisions for patent licensing are the same with the excep
tion of the public notification clause. Here is what you need to know.

Notification-Except for laboratories operated by contractors (e.g., most
of the DOE labs and the National Aeronautics and Space Administration's
[NASA's] Jet Propulsion Laboratory), the law determines how federal
agencies must notify the public about government-owned inventions that
are available for licensing. Contractor-operated labs are given discretion
on how they will advertise that their inventions are available for licensing.

Before exclusively licensing any invention, the government employee
operated labs must provide a public notice in the Federal Register that the
patent is available for development. Most labs also routinely list patents
available for licensing on their Web sites. (See the Web site listings in
chapter 6.)

Nonexclusive licenses may be granted without this notification, although
most federal agenciespost noticesof any patent availablefor licensinganyway.
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Inoac Corporation, in Taiwan with Chang Chun Plastics, and in the United
States with Mitsui Chemicals and 3M Corporation. The company manufac
tures printed circuit materials, high-performance foams, electroluminescent
lamps, and moldable composites, among other specialty materials.

"When we started this project, NASA was new to the technology trans
fer concept. We helped each other through this process," Traskos said.
"Rogers Corporation is looking at another NASA technology, which could
potentially develop into a further relationship with them."

The implementing regulations governing how agencies apply the provi
sion requiring a development and/or marketing plan list the following fac
tors that the potential licensee should address:

It Identification of the invention being licensed, including the patent num
ber, title, and date, if known.

• Identification of the type of license sought (exclusive for all fields, exclu
sive for a specific field of use, nonexclnsive, etc.).

• Name and address of the person/organization applying for the license.

• Nature/type of bnsiness, including prodncts and services the applicant has
aheady connnercialized.

.. Approximate number of applicant's employees.

• Where the applicant learned abont the availability of the patent for
licensing.

• Whether the applicant is a small bnsiness. (Remember: small businesses
get preferential treaunent.)

• A detailed description of applicant's plan for development and/or market
ing of the invention.

• A connnitrnent to update the agency on development of the patent if the
application is approved.

The regulations then list what the plan should include:

• How much time, investment, and other resources the applicant expects to
need to bring the invention to practical application.

• How capable the company is of fulfilling its plan, including information
regarding manufacturing, marketing, finance, and technical resources.

• What markets (fields of use) the company plans to pursue.

• The geographic regions in which the company intends to use or sell the
invention.
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Here are the main provisions you need to know:
Agencies may accept funds, personnel, services, and property and may

provide personnel, services, and property to the collaborating party. How
ever, agencies may not provide funding. The purpose of the CRADA is to
leverage research the lab is conducting so that commercial as well as
agency mission research is developed. The CRADA is not intended to sub
stitute for govermnent contracting, where labs are paying for services.
Congress does not want the labs diverting from their missions in order to
attract industry sponsors. Rather, the concept allows the lab and its indus
try partner to leverage their capabilities to their mutual benefit.

The lab must ensure that the industry partner may receive an exclusive
field-of-use license for patents created under the CRADA. This is a rela
tively new provision, added to the law by Rep. Morella in 1998. It is
intended to send a message to the labs that Congress is serious about the
industry partner enjoying the commercial benefits of the CRADA.

Exhibit 3.2
NewSoftware Makes Humans and Environment Healthier

An environmental software technology-a product of a CRADA
between Technical Database Services, Inc. (TDS), New York, New York,
and the U.S. Environmental Protection Agency's National Risk Manage
ment Research Laboratory-is a commercial product with a potentially
bright future.

PARlS II-the Program Assisting Replacement of Industrial Solvents,
Version 2-is a powerful Windows-based tool for the selection and design
of solvent systems that have a lower impact on human health and the envi
ronment. It became commercially available in early 2001. Chemical and
environmental engineers, chemists, industrial hygienists-anyone involved
in the evaluation or replacement of solvents-will find PARlS II easy and
efficient to use, said Dr. Mildred R. Green, president of TDS.

"PARIS II can help reduce the risk of exposure to substances that are a
hazard in the workplace or the environment," Green added.

The user specifies a solvent system by its chemical composition, or by
its physical properties, and sets a tolerance level for the properties and the
health and environmental effects deemed to be acceptable. PARlS II will
then draw upon its extensive knowledge base to identify alternatives that
are safer and less costly to manage and dispose of.

In addition to its advanced solvent design algorithms, PARIS II utilizes
a database of physical properties and information in four main categories
of environmental concern to identify pure chemicals and mixtures that can
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No trade secrets, confidential bnsiness information, or commercial
or financial information the lab receives from a CRADA partner may be
disclosed.

The laboratories also have the ability to protect for up to five years after
development any information created under the CRADA that in the private
sector would be considered a trade secret or privileged or confidential
commercial or financial information.

As mentioned earlier, legislation now permits companies to license a
government-owned invention and then work with the laboratory under a
CRADA for its further development. Such agreements have been routine
between companies collaborating with universities or university-operated
labs. Now, any federal lab can license a patent and agree to perform addi
tional R&D under a cooperative agreement with the partner company.
Given the embryonic nature of most federal technologies, this is poten
tially a major benefit to an industrial developer.

The bottom line: Agencies, like any business partner, favor those who
have done their homework and have a plan to succeed, not simply a dream.
By knowing how agencies and laws work and what agencies look for in a
partner, you may successfully stake your claim.
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VIEW FROM THE BRIDGE:
ADVICE FROM INSIDE

All of the glory that goes with winning, all of the tnrmoil, all of
the winning, all of the money, they don't last. But the spirit that
it takes to try to get there-these are the things that really endure.

-Vince Lombardi

We have discussed how labs were formed, what they do, how they do it,
why they were directed to work with industry, how they must give prefer
ence in licensing or CRADAs to small companies, and how the laws work.
So, all you have to do now is knock on the door and off you go, right?

Well, it's not quite that simple.
There are challenges any industry "miner" must face in working with

the federal labs. We will share some very candid advice from several vet
eran federal technology managers on how you can succeed.

THE JOHN PRESTON TOUCH

Massachusetts Institute of Technology (MIT) has long been recognized
as a real technology transfer engine. It is not only a significant catalyst for
the New England economy, but an important national asset as well.

However, MIT was not particularly successful in transferring its world
class research to the commercial marketplace until it overhauled its tech
nology transfer office in the mid-l980s. John Preston was brought in to
energize the office, and he has gone on to be a key member of several
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plete commercialization deals. There certainly are two sides to this com
plaint, and delays can be cited on the industry side as well. However, make
no mistake about it-institutional factors in government cause delays.

Unlike industry, government lawyers rarely report to the federal deal
makers, and most see their essential task as preventing bad things from
happening, not as getting deals done. Particularly deals that break new
ground or use new legal authorities make government lawyers nervous.

Such situations can result in a three-way negotiation: (1) the company with
the lab, (2) the lab with headquarters, and (3) back to the company. Many
times it's the middle negotiation within the agency that is the more complex.
This can cause confusion with the company partner, which the lab then won
ders why things that seemed okay in the first place are now being rehashed.

For this reason, most agencies use model agreements. Ifyour deal can fit
into an existing model, that's great. If it doesn't, things can bog down.

As Einstein observed in another context, time is relative. Government
and industry concepts of timeliness are two very different things. Compa
nies frequently bemoan that agencies simply do not understand how com
petitive markets work. Small companies are especially sensitive, because
they often understand that quick time-to-market is their most significant
advantage over larger competitors.

We have already seen that delays in licensing government inventions are
created by the federal notification process. Although most federal technol
ogy transfer officials are keenly interested in clearing pending deals
quickly, agency approval procedures can be quirky. Typically, more expe
rienced agencies are faster because their systems have done this before.
Still, with patience, companies can successfully negotiate the system.

Exhibit 4.1
Partnership with Lab Spurs Company Growth

Thanks to a technology it developed with Brookhaven National Labora
tory, Novagen, Inc., of Madison, Wisconsin, has a product that has
achieved a fivefold sales increase from 1997 to 2000. Under the terms of
the CRADA, Novagen has the right to sublicense the invention to other
companies. There is growing interest in using the technology in the devel
opment of pharmaceutically useful materials. Novagen expects a substan
tial increase in its sublicensing activities in the next few years.

"It is a pleasure to work with them and to see their success continue.
Their success in this highly competitive field of the manufacture and sale
of research reagents is attributable to their excellent exploitation of spe
cific product arenas, their maintenance of the ability to collaborate, and
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The VA is an important source of a wide range of health-related
research. Unfortunately, because its links with the private sector were so
weak, its commercial development of medical research was sporadic.

When Anthony Principi was named secretary of the VA by President
George W. Bush, Principi convened a meeting of key VA stakeholders in
Washington: The secretary succinctly summed up VA's situation: "For
many years, VA did not establish the ownership rights to new technologies
our researchers developed. As a result, our department has lost the rev
enues those rights generated and the opportunity to show America's veter
ans and others the results of our research."

Principi made clear to his staff that he was committed to tech transfer,
"This new system will help us serve veterans better. Veterans are the rea
son VA exists, and if we can find a way to improve the care we provide
them, that is what we will do."

The resnlt is that VA now has several major deals working their way
through the system.

Still, strong support from the top of an agency does not always exist. This
shifting of agency priorities was pointed out in a study conducted in 1997
for the Federal Laboratory Consortium (Chapman and Lundquist 1997):

Perhaps the most important (pitfall) was the lack of top support at the
departmeutal or agency level. Quite obviously, the policy case FOR tech
nology transfer IS NOT BEING MADE effectively at the top levels of the
executive departments and agencies. Even where there were coordinating
activities at Washington, D.C., headquarters, this was limited via either
advocacyor resources-at the level of political leadership.

Also there is a "clash of cultures" apparent at the program management
levels iu departmental or agency Washiugton, D.C., headquarters that
undercutseffectivetechnologytransfereffortsat the lab/facilitylevel; many
programmanagershave yet to accept technologytransferas an integralpart
of theirrespective programs.

The FLC report made several recommendations for creating a more effi
cient tech transfer system in their labs:

• Incorporate tech transfer into lab strategicplanning.

• Develop systematic valuation of tech transfer to capture economic and
otherimpacts.

• Adopt more aggressive managementof intellectual property by the labs.

• Use CRADAs more innovatively.
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Almost unanimously the response was look at our Web site. Lab and
agency Web sites will explain what research, expertise, and technologies a
particular lab has and how it does business. Many Web sites also provide
model license and CRADA agreements employed by that facility.

The experts emphasized that companies should maximize face-to-face
time when deals begin to form. Don't waste time asking general questions
that a few minutes of homework could have answered.

Two respondents said companies should talk with lab scientists to gauge
if there is real passion for working together before approaching the tech
transfer office. Any company wanting to work with a lab should feel sure
the scientists will actively support the agreement before going further.
When they get into development and need help, will the scientists take
their calls? This can make all of the difference in a successful collabora
tion, and both parties should know upfront how serious they are.

The need for active involvement with the lab scientists was underscored
by another comment: Companies should understand that the average fed
eral technology is years away from the market. It can easily take five years
to develop.

QUESTION: For exclusive licenses, what are you looking for in a business
plan from a potentialliceusee? Wbat key features are you looking for in the
plan? How long or detailed should it be?

Agencies look for serious commitments to the commercial development
process. Particular emphasis is placed on companies demonstrating they
either have or can secure funding for development.

A clear understanding of the market, realistic sales projections, and
milestones are essential. "I'm looking for reasonable sales projections
not wild-eyed optimism," one lab representative said.

Several technology managers said they want to see serious commitment
to commercial development from those seeking nonexclusive licenses as
well as those seeking exclusivity.

The clear emphasis was on a realistic chance for companies to reach the
market, not on maximizing initial royalty income back to the agency. This
does not imply that lab officials don't care about royalties; they do.
Rather, it shows the importance they place on products actually reaching
the market.

"1 would much rather have low or nonexistent royalties up-front and get
in the market than try and maximize my initial dollars. After all, in the
long run I'll get more from a low royalty rate on a successful product than
a high rate on a market failure," one official observed.
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EFFECTIVELY MANAGING
INTELLECTUAL PROPERTY

Discovery consists in seeing what everybody has seen and
thinking what nobody has thought.

-Albert Szent-Gyorgyi von Nagrapolt

By its very nature, sifting through discoveries of any large R&D institu
tion seeking diamonds in the rough is tough work. It is hard in companies
where everyone knows that the goal is bringing new products to market. It
is even harder in the public sector.

As mentioned previously, government conducts R&D for one of two
purposes: advancing the mission of the federal agency or advancing basic
scientific knowledge. As inventions arise, federal laboratories tend to
patent from these perspectives. Additionally, the Department of Defense
laboratories add another factor-protecting their interests in case they need
to procure a product or technology in the future. From an industrial stand
point, none of these facets include the most important consideration-what
is the commercial value of the invention?

Reconciling these perspectives can be a real challenge. Research-intensive
companies also wrestle with how to maximize their investment in technolo
gies. Over the last 20 years, companies such as IBM developed very robust
patent management strategies. These widely publicized successes stoked
great interest in developing similar strategies in other companies.

An astute public sector technology manager can learn much from this
experience. Of course, an inherent advantage in the private sector is a
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information was dissentinated by one individual who then had to make a
decision that sometimes was not the right call. Further, decision making was
taking too long and usually required someone not actually fantiliar with the
needs of the stakeholders to interpret their wants.

The solution was to create intellectual asset management teams that
included all the stakeholders. All functions for that business were invited to
attend. Any function that did not attend had to live with the decisions ofthe
team. So not attending would forfeit the rights of that function to come and
cancel the decision of the team. We found that this team approach was very
successful because when all the functions are present, the discussion would
allow in-depth analysis and explanations of the why we should proceed
with a certain technology or not.

Rather than just reading someone's input as before, now we had a real
exchange of views. This not only helped us reach a consensus on the poten
tial value of an invention for the company, but just as importantly, helped
educate the other stakeholders. We found that we really began to understand
how the various entities making up a large company like Dow functioned,
what they needed, and how they thought.

Any action items and follow-ups were documented, and when the different
representatives left the meeting they knew what decisions were made and why.

This was very helpful in a big organization such as The Dow Chentical
Company, which competes in dynamic markets where timely decisions are
critical-especially about our products and technologies of the future.

Another important plus is to see how these evaluation teams "get smarter"
the more they function. After the light bulb goes on and we agree what our
goal is, the process really picks up speed. The team members are more valu
able employees because when they return to their home units, they carry with
them a valuable insight into the strategic needs of the parent company that is
hard to get from just knowing your own piece of the puzzle.

The group that led the facilitation of the meeting was the intellectual
asset managers. For business units with small IP [intellectual property] port
folios, the patent attorneys had the dual role of patenting and managing the
IP of that business.

When I worked at Dow, intellectual asset management was a stand alone
function. As the businesses took ownership of their intellectual properties, they
had their own intellectual asset manager operating within the business unit.
Thus, a small expert group evolved that acted as a central technology center to
support the different businesses with their intellectual asset management.

Outside Dow

Inavisis International, Inc., now consults with companies on all aspects of
intellectual asset management. The most frequently asked question we get



EFFECTIVELY MANAGING INTELLECTUAL PROPERTY 57

commercial application, this is factored in. However, these efforts can be
cnrsory, particularly when the commercial potential lies outside the main
research area familiar to the laboratory personnel. A danger exists that the
patent claims may not cover all of the potential commercial applications
because these may not be known.

Over time, the patent portfolio grows larger. As the technology transfer
office mulls over where to begin its efforts, the marketplace begins to ask
questions like I

I

How unique is thediscovery? II

Do the patentclaimscoverpotentialapplications?
I

How does it benchmark withrival techniques or technologies?

How strongis the patent if Challengedr

How far is the discovery from apPlicaton?

These are important points to kndw. Since this market expertise fre
quently does not exist in a federallabbratory, how can a teaming approach

I

like that of Dow be replicated? I

One way is by having an outside experts involved in the process as early
as possible. I

Having an industry-savvy viewpoint even before filing a patent may
suggest unanticipated applications that neither the inventor nor the agency
realized. There are many organizations, expert consultants, and retired

I

industry executives whose input at this critical stage can be invaluable.
Such insights can present an opportunity for broadening the patent claims
so that its appeal to industry is stronger. If the patent issues without suffi
cient claims, its market potential may be minimized or lost altogether.

Getting outside advice can also trigger a discussion on whether or not the
time and expense of filing a patent, 9r even a provisional patent, are war
ranted. As shown at Dow, the team begins to internalize these viewpoints so
that a management strategy develops ~at is appropriate for that entity.

Because of the basic natnre of a lPjeat deal of federally funded technol
ogy, unanticipated industrial applications are not uncommon. When these
applications are realized, it is a "EnreMa!" experience. These occur in indus
try as well. The case of 3M's Post-It Notes is a good example. In looking
for a new adhesive, the discovery ~as considered a failure-until some
very creative person realized the utility for having a note that could easily
be peeled on and off. The result was lone of the company's most lucrative
products. A fundamental skill for those involved in assessing these discov
eries is to step back and look at a reported invention "with new eyes."

I
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"dog in the manger" behavior can be demoralizing to inventors forced to
stand by while their inventions gather dust in government files.

CLOSING THE GAP BETWEEN THE LAB AND THE
TECH TRANSFER OFFICE

In building an effective teaming approach, often a critical gap exists
between the government scientist and the laboratory technology transfer
office. Remarkably, more than 77 years after the passage of the historic
Federal Technology Transfer Act, many federal scientists and middle man
agers still have little idea that they can partner with industry in collabora
tive R&D arrangements.

Some leading scientists view the technology transfer functions at their
labs as a decidedly less important activity than their own research mis
sions and do not see a linkage between the two.

Because there is frequently little knowledge of the value of the technol
ogy transfer function, reporting inventions can be hit or miss. Frequently
inventions are reported in order to build academic credentials similar to
publishing research results, not for capturing their commercial potential.
The "publish or perish" culture of the labs when they are conducting non
classified research is still strong. Like their university counterparts, federal
government scientists and engineers often gain prominence through reveal
ing their research results to their international peers. Such actions without
establishing intellectual property protections negate the possibility of
development. Even though U.S. patent law allows for filing claims within a
year of publication, in many fields like health care, where international
markets are the norm, such actions may reduce commercial interest.

Conversely, many scientists are very interested in attracting industrial
sponsorship of the research. They also greatly enjoy seeing their discover
ies actually utilized. These interests represent a natural way to bridge the
interests of the researcher and the technology transfer office.

Frequently companies are much more interested in funding research for
which they can secure resulting intellectual property than they are in just
licensing an existing invention. Corporate-government R&D partnerships
allow the best public and private sector scientists and engineers to work
together, rather than having an invention "thrown over the fence." Since
most government patents will require substantial development, these
research partnerships are vital to prompt commercialization efforts.

Unfortunately, communication gaps at the laboratory can mean that the
technology transfer office is in the dark about the exciting research going
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OVERVIEW OF
FEDERAL LABORATORIES

AND CAPABILITIES

Government is a trust, and the officers of the government are
trustees; and both the trust and trustees are created for the ben
efit of the people.

-Henry Clay

Here is a quick guide to the major federal R&D agencies and their top
laboratories.

DEPARTMENT OF DEFENSE (DOD)
HTTP://WWW.DOD.MILI

Federal R&D obligations, total and intramural by agency: FY 1998

Total R&D obligations: $34,832.6 million

Total R&D obligations as a share of federal total: 48.30 percent

Intramural R&D: $7,750.6 million

Agency R&D obligations that are intramural: 22.25 percent

DoD trains and equips the armed forces through three military
departments-the Army, Navy, and Air Force. The Marine Corps, being
mainly an amphibious force, is part of the Department of the Navy. The
primary job of the military departments is to train and equip personnel
to perform fighting, peacekeeping, and humanitarian/disaster assistance
tasks.
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Remote Sensing/GIS Center of Expertise conducts research related to
knowledge management capabilities where new, enhanced or specialty
GIS database, spatial database technologies, and/or software systems are
required to support the national environmental and water resources needs.

DoD Army Natick Soldier Center (Natick)

http://www.natick.anny.mil
Technology Transfer Contact: Robert Rosenkrans
Phone: (508) 233-4928
Fax: (508) 233-5223
Natick, MA01760-5015

Natick personnel have expertise and experience in the following areas:
chemical and biological protection, combat field feeding systems, hard
ened shelters, chemical-protected tentage, advanced personnel and cargo
airdrop systems, advanced field organizational equipment, snstainment
(food, field feeding systems, and airdrop systems), and protective clothing
and shelters. Natick maintains the following facilities and resonrces:
nuclear magnetic resonance spectrometer for multinuclei and solids, high
resolution mass spectrometer, peptide synthesizer to produce proteins,
scanning transmission electron microscope, bacteriology laboratory
equipment, 'laser laboratory for evaluation of high-energy lasers on textiles
and dyeing and finishing laboratory.

DoD Army Research Lahoratory (ARL)

http://www.arl.anny.mil/
Technology Transfer Contact: NormaCammarata
Phone: (301) 394-2952
Fax: (301) 394-4795
Adelphi, MD 20783-1197

ARL is the Army's major resource for basic and applied research and
technology development. ARL's primary mission is to provide a techno
logical edge through military product-oriented scientific research and
advanced technology development. The laboratory was formed by a
recent Army reorganization that integrated the activities of seven labora
tories of the former Army Laboratory Command, seven other technology
base elements, and close to 3,600 people across the United States. ARL
R&D efforts are directed toward new and improved materials, compo
nents, subsystems, techniques, and manufacturing processes, which are
then transferred to Army research, development, and engineering centers.
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chemical sensors for toxins, explosives and environmental pollutants,
pulsed laser deposition of biocompatible ceramics, fluoropolymers,
advanced optical data storage systems, controlled release systems, silicon
on-insulator technology, and the neural network vector multiplier device.

DoD Naval Surface Warfare Ceuter(NSWCDD), Dahlgren Division

http://www.nswc.navy.milJdah1.htm
Technology TransferContact RamseyJohnson
Phone: (540) 653-2680
Fax: (540) 653-2687
Silver Spring,MD 22448-5600

NSWCDD is one of six divisions of the Naval Surface Warfare Center. The
three major sites are the Dahlgren Laboratory and the Coastal Systems Sta
tion. It is the Navy's principal research, development, and test and evalua
tion (RDT&E) activites for surface ship combat systems, ordnance, mines,
and strategic systems support. It performs warfare analysis, research,
design, development, testing and evaluation, systems integration, strategic
missile systems support, and special and amphibious warfare and fleet
engineering services. NSWCDD expertise includes devices, information
and system sciences, pulsed power technology, sensors, electro-optics, sim
ulation and modeling, electromagnetic interference, diver and life support,
solid state technologies, chemicallbacteriological detection, advanced
computation technology, and engineering of complex systems.

DoD Naval Undersea WarfareCenter (NUWC)

http://www.nuwc.navy.milJ
Techuo1ogy TransferContact: Dr.TheresaA. Baus
Phone: (401) 832-8728
Fax: (401) 832-1725
Newport, RI 02841-1708

The NUWC Division, Newport, performs research, development, engi
neering, testing, and evaluation, as well as field support for surface ship,
submarine, and autonomous underwater vehicle sonar and weapons sys
tems. Areas of special expertise include acoustic arrays and components;
acoustic signal processing; multiple-source information management; tur
bulent and laminar-flow hydrodynamics; high-power density underwater
propulsion; communications, especially very low and very high radio fre
quency; underwater testing of systems and vehicles; numerical modeling
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firings; strategic defense initiative testing; F-ll0 alternate fighter engine
development and testing; advanced tactical fighter propulsion and flight
dynamics testing; and inertial upper stage rocket motor firings.

USAF Materials and Manufacturing Directorate (Directorate)

http://www.ml.afrl.af.mill
Technology TransferContact: Greg McGath
Phone: (937)255-5669
Fax: (937)256-1422
Wright-Patterson"AFB, OH 45433-7746

The directorate develops materials, processes, and advanced manufactur
ing technologies for use in aircraft, spacecraft, missiles, rockets, and
ground-based systems and their strnctural, electronic, and optical compo
nents. Areas of expertise include thermal protection materials, metallic
and nonmetallic structural materials, nondestrnctive inspection, materials
used in aerospace propulsion systems, electromagnetic and electronic
materials, bio-derived or bio-synthesized materials, nanotechnology,
nanopolymer technology, computational materials science, polymer char
acterization, and laser-hardened materials. The directorate is also respon
sible for USAF technology programs that address environmental issues.

DEPARTMENT OF HEALTH AND HUMAN
SERVICES (HHS)
HTTP://WWW.OS.DHHS.GOV/·

FederalR&D obligations, total and intramural by agency: FY 1998

TotalR&D obligations: $13,717.8 million

TotalR&D obligations as a shareoffederal total: 19.02percent

Intramnral R&D: $2,957.2 million

AgencyR&Dobligations that are intramnral: 21.56percent

HHS is the U.S. government's principal agency for protecting the health
of all Americans and providing essential human services, especially
for those who are least able to help themselves. The department includes
more than 300 programs covering a wide spectrnm of activities. Some
highlights include medical and social science research; preventing out
break of infectious disease, including immunization services; assuring
food and drug safety; Medicare (health insurance for elderly and disabled
Americans); and Medicaid (health insurance for low-income people).
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history of cancer and methods of prevention. The institnte has extensive
laboratory facilities and eqnipment, animal facilities, and general services
for biomedical research related to cancer.

HHSNationalHeart, Lnng,and Blood Institute (NHLBI)

http://www.nhlbi.nih.gov/index.htm
TechnologyTransfer Contact: Dr. Carl Roth
Phone: (301) 496-6331
Fax: (301) 402-1056
Bethesda, MD 20892

The NHLBI provides leadership for a national program in diseases of the
heart, blood vessels, lung, and blood; blood resources; and sleep disorders.
Since October 1997, the NHLBI has also had administrative responsibility
for the National Institutes of Health's Woman's Health Initiative. The NHLBI
plans and directs research in development and evaluation of interventions
and devices related to prevention, treatment, and rehabilitation of patients
suffering from such diseases and disorders. It also supports research on clin
ical use of blood and all aspects of the management of blood resources.

NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION (NASA)
HTTP://WWW.NCTN.HQ.NASA.GOV/

Federal R&D obligations, total and intramural by agency: FY 1998

Total R&D obligations: $9,850.7 million

Total R&D obligations as a share offederal total: 13.66 percent

Intramural R&D: $2,462.7 ntillion

Agency R&D obligations that are intramural: 25.00 percent

Since its inception in 1958, NASA has accomplished many great scientific
and technological feats in air and space. NASA technology also has been
adapted for many nonaerospace uses by the private sector. NASA remains a
leading force in scientific research and in stimulating public interest in aero
space exploration, as well as science and technology in general.

NASA Ames Research Center (ARC)

http://www.arc.nasa.gov
TechnologyTransfer Contact: Carolina Blake
Phone: (650) 604-1754
Fax: (650) 604-1592
Moffett Field, CA 94035
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center has a broad science and engineering base with seven laboratories
dedicated to support in areas of: information and electronic systems, mate
rials and processes, space scieuce, propulsion, systems aualysis aud iute
gration, structures and dynamics, and mission operations.

NASA Goddard Space Flight Center (GSFC)

http://techtransfer.gsfc.nasa.gov
Technology Transfer Contact: Nona Cheeks
Phone: (301) 286-5810
Fax: (301)286-1717
Greenbelt, MD 20771

Research at GSFC is conducted on space and earth science applications.
Atmospheric science activities are directed toward the use of space tech
nology in advancing the understanding of the atmosphere of the Earth and
other planets and applying that knowledge to problems in weather, cli
mate, and environmental quality. Expertise iucludes advanced optics,
advanced software development, artificial intelligence, sensors, micro
electronics, photonics, cryogenics, thermal systems, environmental moni
toriug systems, and information systems and data handling.

NASA Jet Propulsion Laboratory (JPL)

http://www.jpl.nasa.gov/
Technology Transfer Contact: MerleMcKenzie
Phone: (818)354-2577
Fax: (818) 354-1360
Pasadena, CA91109

The JPL at the California Institute of Technology (Caltech), a federally
funded research and development center, is NASA's lead center for the
unmanned exploration of the solar system. The leading U.S. research cen
ter for lunar and planetary missions since the space age began, JPL also
performs other research, developmeut, and space flight activities for
NASA and other agencies. The laboratory's technical expertise includes
astrodynarnics and space flight navigation, autonomous systems, chemi
cal systems and processes, image processing, information systems, mate
rials, mechauical and thermal systems, operations technology, optics and
optoelectronics, propulsion, remote sensing, solid-state electronics, and
telecommunications.
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GRC is NASA's lead center for research, technology, and development in
aircraft propulsion, space propulsion, and space power and satellite com
munication. GRC has been advancing propulsion technology to enable
aircraft to fly faster, farther, and higher and also has focused research on
fuel economy, noise abatement, reliability, and reduced pollution. GRC
has responsibility for developing the largest space power system ever
designed to provide the electrical power necessary to accommodate the
life-support systems and research experiments aboard the Space Station.
GRC will support the station in other major areas, such as auxiliary
propulsion systems and communications. More than 2,500 scientists and
engineers conduct nearly every kind of physical research in fluid mechan
ics, physics, materials, fuels, combustion, thermodynamics, lubrication,
heat transfer, and electronics.

NASA Langley Research Center (LaRC)

http://www.larc.nasa.gov/
Technology Transfer Contact: Wilson Lnndy, Ph.D.
Phone: (757) 864-7717
Hampton, VA 23681

LaRC conducts basic and applied research necessary to advance aeronau
tics and space flight and generate new and advanced concepts for related
goals. It also provides research advice, technological support, and assis
tance to other sources. Research includes fundamental and applied
research in aerothermodynamics, fluid mechanics, propulsion aerodynam
ics, performance, stability and control, stall/spin, airfoil development and
STOLNTOL in all flight regimes; configuration development and testing
of transonic and supersonic decelerators; digital flight controls; active
controls technology; aeronomy; dynamic meteorology; application of
aerospace instrumentation and materials to biomedicine and bioengineer
ing; basic and synthetic chemistry; and analysis.

NASA Lyndon B. Johnson Space Center (JSC)

http://www.jsc.nasa.gov/
Technology Transfer Contact: Charlene Gilbert
Phone: (281) 483-1175
Fax: (281) 244-8452
Houston, TX 77058

JSC has expertise and is actively involved in space power, electrical power
control, medical sciences, software development, robotics, information
systems, and communications for space systems. JSC was established in
1961 as NASA's primary center for design, development, and testing of



OVERVIEW OF FEDERALLABORATORIES

Phone: (630)252-7694
Fax: (630)252-5230
Argonne, IL 60439
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ARL is a leading center for R&D in basic and applied energy sciences
and engineering, with more than 200 programs spanning many technolo
gies. The laboratory's Office of Technology Transfer helps move ARL
technologies to the industrial sector. ANL is a "multiprogram" labora
tory, which, for industry, translates into broadly applicable technology
relating to energy production and use, advanced materials, manufactur
ing processes, waste minimization, and environmental remediation.

DOE Brookhaven National Laboratory (BNL)

http://www.bnl.gov/
Technology Transfer Contact: Margaret C Bogosian
Phone: (631)344-7338
Fax: (631)344-3729
Upton, NY 11973

BNL conducts basic and applied research in physical, biomedical, and
environmental sciences and selected energy technologies. The BNL
National Synchrotron Light Source, the world's brightest dedicated source
of synchrotron light, annually supports about 1,500 research projects rang
ing from developing an x-ray microscope to studying surfaces of various
materials. The laboratory led a national effort to design a prototype pro
duction facility for manufacture of the next generation of computer chips
in partnership with private industry.

DOE Ernest Orlando Lawrence Berkeley National Laboratory (LBNL)

http://www.1b1.gov/
Technology Transfer Contact: CherylFragiadakis
Phone: (510)486-6467
Fax: (510)486-6457
Berkeley, CA94720

LBNL is a major multiprogram national laboratory, managed by the Uni
versity of California for the DOE. Transferable technologies and expertise
are available from 14 principal research divisions: Genomics Division;
Life Sciences Division; Physical Biosciences Division; Computing Sci
ences Division; Advanced Light Source; Chemical Sciences Division;
Earlh Sciences Division; Environmental and Energy Technologies Divi-
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Phone: (304) 285-4086
Fax: (304) 285-1301
Morgantown, WV 26507-0880
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NETL's objective is to provide Americans with a stronger economy,
healthier environment, and more secure future by resolving the environ
mental, supply, and reliability constraints of producing and using fossil
resources. NETL works to support development and deployment of envi
ronmental technologies that lower the cost and reduce the risk of remedi
ation of DOE's Weapons Complex and contribute to best business and
management practices within the DOE complex.

DOE Oak Ridge National Laboratory(ORNL)

http://www.oml.gov/
Technology TransferContact: LouiseDunlap
Phone: (865) 576-4221
Fax: (865)241-4265
Oak Ridge, TN 37831

One of the largest DOE multiprogram energy laboratories, ORNL is a
world leader in isotope development, especially isotopes for medical
research and imaging, and reactor technology and safety. Other important
programs include energy technology, including magnetic fusion, renewable
energy, fossil energy, and conservation; and environmental and waste man
agement research and development. Tbe laboratory conducts experimental
and theoretical research in physics (nuclear, atomic, and solid-state), chem
istry, materials science, computing and mathematics, genetics and other
biomedical research, environmental and life sciences, and genetics.

DOE Pacific Northwest National Laboratory (PNNL)

http://www.pnl.gov/
Technology TransferContact: CherylCejka
Phone: (509) 375-3700
Fax: (509) 372-4589
Richland,WA99352

PNNL conducts R&D activities in the physical, biological, chemical, envi
ronmental, materials, and computational sciences. Program areas include
developing technologies for waste management, environmental restora
tion, efficient energy usage, nuclear energy utilization, and national secu
rity; transferring technology to users in the public and private sectors;
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affecting American agriculture, then plans and executes the strategies
needed to address these problems by mobilizing resources (both hnman and
financial); fostering multidisciplinary research; linking research to program
and policy objectives; and communicating and interacting with customers,
stakeholders, partners, and beneficiaries to ensure program relevancy.

USDA CropScience ResearchLaboratory

http://msa.ars.usda.gov/ms/msstate/csrl.hun
Technology TransferContact: Dr. JohnieJenkins
Phone: (662) 320-7387
Fax: (662) 320-7528
Mississippi State,MS 39762-5367

The mission of the Crop Science Research Laboratory is to (1) conduct
genetic, entomological, pathological, chemical, and plant resistance stud
ies on cotton, com, and forages for major insect and disease pests;
(2) expand the knowledge of molecular processes of cotton and com;
(3) develop site-specific precision agricultural technologies and systems,
applying cotton growth and development models in conjunction with
remote sensing capabilities and improved entomological sampling meth
ods; and (4) improve nutrient removal from lands heavily fertilized with
waste. from confined poultry and swine operations.

USDA Land Managementand Water Conservation ResearchUnit

http://www.wsu.edu:8080/-lmwc/
Technology TransferContact: DonaldMcCool
Phone: (509) 335-1347
Fax: (509) 335-7786
Pullman, WA99164-6421

The unit conducts multidisciplinary research on the principles and prac
tices that enhance soil/water/air quality in economically feasible and envi
ronmentally sound agro-ecosystems. The unit conducts research on
(l) water-erosion prediction and control under freeze/thaw and unfrozen
conditions; (2) wind-erosion impacts on soil degradation and air quality
and prediction and control of wind erosion; (3) best management practices
for no-till and reduced tillage for soil quality, weed management, and sus
tainable crop production; (4) cropping systems, alternative crop selection,
and microbial technology that improves plant growth and soil, water, and
air quality; and (5) the biology and ecology of weeds in dry land crops.
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Phone: (215) 233-6620
Fax: (215) 233-6581
PrincessAnne, MD 21853
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In cooperation with the University ofMaryland Eastern Shore and the Food
Safety and Inspection Service of USDA, this laboratory seeks to develop
quantitative risk assessment and predictive models to provide the scientific
basis for use of Hazard Analysis Critical Control Point (HACCP) systems
in poultry production, processing, and distribution. The laboratory works to
ensure a safe and wholesome food supply for consumers by preventing
pathogen spread, growth, and/or survival under a variety of environmental
conditions. Research includes studies of the natural incidence of bacterial
pathogens, such as Salmonella and Campylobacter, in poultry.

USDA Soil and Water Management Research Unit

http://www.soils.agri.umn.edu/research/arsiindex.html
Technology TransferContact:Phillip O'Berry
Phone: (515) 294-7762
Fax: (515) 294-8125
St Paul, MN 55108

The mission is to understand the fundament~ soil properties and processes
affected by conservation tillage and residu management and to develop
process-oriented models of these properties and processes applicable to a
broad spectrum of agricultural management problems, including the qual
ity of our ground water (potential drinking supplies). These understand
ings and models are to prevent ground water contamination and
manipulate and control the environment of plants and other biota. A
unique focus of the research unit's mission is the integration of multidisci
plinary experimental research and predictive model development.

DEPARTMENT OF COMMERCE (DOC)
HTTP://WWw.DOe.GOV/

Federal R&D obligations, total and intramuralby agency:FY 1998

Total R&D obligations: $978.7 million

TotalR&D obligationsas a share of federal total: 1.36 percent

IntramuralR&D: $695.1 million

Agency R&D obligations that are intramural:71.02 percent
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The VACenter of Excellence on Mobility in Palo Alto, California, is ded
icated to developing innovative clinical treatments and assistive devices
for veterans with physical disabilities in order to increase their independ
ence and improve their quality of life. The clinical emphasis of the center
is to improve mobility, either ambulation or manipulation, in individuals
with neurologic or orthopedic impairments. The center specifically targets
four conditions that cause significant loss of mobility to veterans and non
veterans alike: stroke, spinal cord injury, arthritis, and osteoporosis. The
approach is based on the belief that rehabilitation strategies of high impact
will arise from scientific understanding of the underlying impairment.
Rehabilitation science research includes, therefore, experimental and the
oretical investigations of tissue properties and muscular coordination.

VARehabilitation R&D Center for Function throughElectricalStimulation
(FES)

http://feswww.fes.cwru.edu
Technology TransferContact: P. HunterPeckham
Phone: (216) 231-3257
Fax: (216)231-3258
Cleveland, OH 44106

The Cleveland PES Center miSSIOn is developing technology that
improves the quality of life of individuals with disabilities through the use
of functional electrical stimulation and enabling the transfer of the tech
nology into clinical deployment. FES is a leader in developing advanced
techniques to restore function for persons with paralysis. The focus is on
functional electrical stimulation systems that improve health, productiv
ity, and quality of life. PES engages in a full range of research and devel
opment activities, including conceptual design, prototype development, in
vivo testing, clinical evaluation, and technology transfer to industry.

VARehabilitation R&D Center for Wheelchairand Related Technology

http://www.herlpitt.org/
Technology TransferContact: Rory Cooper
Phone: (412) 365-4850
Fax: (412) 365-4858
Pittsburgh, PA15206

This R&D center is a worldwide leader of research and development that is
continuously improving the mobility and function of people with disabilities
through advancing engineering and clinical research in medical rehabilitation.
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A NEW MODEL FOR
TRANSFERRING GOVERNMENT

LABORATORY DEVELOPED
TECHNOLOGIES TO

THE PRIVATE SECTOR

Discovery consists not in finding new lands, but in seeing with
new eyes.

-Marcel Proust

Technology companies need new discoveries to invigorate their product
pipelines. Yet the cost of a basic research program is formidable and its
value is difficult to assess. Inaddition, technology development cycles are
long and often fraught with setbacks and disappointments. For public
companies this is not just a tough patch in the corporate landscape but an
ever-present conundrum because a company's value is largely based on
the strength of its technology franchise. For management, this weakness
the lack of control over ongoing innovation-must be neutralized to meet
customer needs and to achieve an optimal marketplace valuation.

From another perspective, it has been well documented that the majority
of innovations developed at universities and federal laboratories never
reach the marketplace. This is a profound waste of the intellectual capital
produced by some of the most creative scientific minds in the world. To
address this twofold problem a new model for technology transfer has been
developed called U2B. In essence, the model states that to facilitate tech
nology transfer, a financial instrument is needed that can monetize the pres
ent value of intellectual capital in the form of common stock or another
equity instrument. U2B technology transfer bridges the gap between basic
research and marketplace commercialization. To allow for the systematic
closure of technology transfers, it is helpful for both the buyer and seller to
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Figure 7.1
U2B® Model for Techuology Trausfer

RESEARCH

ROYALTIES

Association of University Technology Managers Licensing Survey: FY 2001 Survey
Summary, AUTM, Inc., Northbrook, IL (2001). U2B® is a Registered Trademark of
UTEK Corporation.

such as a sponsored research agreement, a consulting agreement, a mate
rial transfer agreement, real property or cash. At the close of the transac
tion, 100% of the liceuse royalties are paid to the research institution by
the public technology compauy.

VARIATIONS ON THE THEME

In practice, consideration paid to a university or federal laboratory for
the acquisition of a technology license may also, in whole or part, be made
in the form of equity depending upon the risk tolerance or applicable laws
guiding the university or laboratory.

In our experience, technology transfer is facilitated by the use of the
U2B model. We have applied this model successfully to close technology
transfers from both universities and federal laboratories to a wide variety
of technology companies. In using this model, some common features
emerge:
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BUILDING SUCCESSFUL
ALLIANCES WITH FEDERAL

LABORATORIES: COOPERATIVE
RESEARCH AND DEVELOPMENT

AGREEMENTS (CRADAs)

Success is a ladder that cannot be climbed with your hands in
your pockets.

-American Proverb

The U.S. government provides the nation's largest individual source of fund
ing for research. This funding empowers the researchers at more than 600
national laboratories to move science forward in almost every area of tech
nology. Most of this research is focused on the development or refinement of
specific deliverables to aid in the national defense against geopolitical threats;
environmental, safety, and health concerns; industrial competitiveness; the
detection, evaluation, treatment, and prevention of diseases; and the assur
ance of the availability of safe and cost-effective energy sources.

THE GAME IS AFOOT

Since the 1980 passage by Congress of both the Bayh-Dole Act and the
Stevenson-Wydler Technology Innovation Act, government labs have
been repositioned as tools to help accelerate the development of technolo
gies and products for the cornmercial sector, in addition to their primary
mission of solving science problems that affect the national interest.

As a next step, the Federal Technology Transfer Act amended Stevenson
Wydler in 1986 and created cooperative research and development agree
ments (CRADAs). The CRADA empowered federal labs to enter into
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that is owned, leased, or used by a federal agency. This applies whether it
is operated by the government or by a contractor.

Single-handedly, CRADAs facilitated a rapid increase in technology
transfer agreements between government and the private sector. From
1987 to 1998 the number of CRADAs increased from 34 to 3,201, testi
mony to the success and need for the program (figure 8.1).

As the number of CRADAs rapidly expanded, an appreciation of the
importance of intellectual property in the transference and securing of
ownership rights encouraged federally funded laboratories to be proactive
in securing intellectual property protection. Both the number of patent
applications applied for over a 12-year period (figure 8.2) and, more
recently, the number of patents issued (figure 8.3) underscore the strategy.

Figure 8.2
Number of Patent Applicationson Federal Laboratory Inventions
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tions to require the licensee to transfer its license to a third party if the
licensee is unable to deliver the technology. In other words, the march-in
rights of Bayh-Dole were extended to the intellectual capital licenses that
the CRADA empowers. Under the Stevenson-Wydler Act, lab directors
are authorized to negotiate license agreements for intellectual property and
other intellectual capital with industry.

Under CRADAs, federal labs may accept, retain, and use money, per
sonnel, services, and property received from collaborating parties and pro
vide personnel, services, and property, but not money, to collaborating
parties. In other words, under a CRADA, federal labs can leverage their
intellectual capital to enhance the likelihood of success of an industry-part
nered research and development program. In consideration for entering the
CRADA, federal labs may agree to grant options, licenses, or assignments
to the collaborating party for any invention made in whole or in part by the
laboratory employee. Inventions made by the collaborating party under the
CRADA are owned by the collaborator. In alI cases, the govermnent retains
a nonexclusive, nontransferable, paid-up license to practice the invention,
or have the invention practiced, throughout the world. This should not
serve as a financial disincentive to industry, because having the right to
intellectual property and being skilled in making and delivering high qual
ity goods and services are quite separate matters.

Figure 8.4
Number of Licenses Granted for Federal Laboratory Inventions
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Chapter 9

INTRODUCTION TO
INTELLECTUAL CAPITAL

The whole of science is nothing more than the refinement of
thinking.

-Albert Einstein, 1936

INTELLECTUAL PROPERTY

If you are a scientist at a federal lab or a business executive, chances are
you will want to patent important new technologies before you make them
public (Gross, Reischl, and Abercrombie 2000). But is patenting the idea
really the right thing to do?

Let's look at what comprises "intellectual property," the creation of human
intellect that is protected by law, and how companies can safeguard it.

Intellectual property includes patents, copyrights, trademarks, and trade
secrets. Copyrights protect literary and artistic works; trademarks, or
brands, are words, designs, or other symbols that identify and distinguish
products and services. Both copyrights and trademarks are registered with
the U.S. Patent and Trademark Office.

WHAT A PATENT IS AND ISN'T

Originally conceived as a way to spur invention and investment, U.S.
patent and copyright laws were created in 1790. The Constitution author
izes them to "promote the progress of science and useful arts."

Parts of this chapter areadapted fromchapters 5 and6 of The New Idea Factory (Gross,
Reischl, and Abercrombie 2000).
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sional application, you must then file a corresponding nonprovisional
application for patent sometime during the 12-month pendency period to
benefit from the earlier filing date of the provisional application. 'Thenon
provisional application must contain or be amended to contain a specific
reference to the provisional application.

Once a provisional application is filed, an inventor may convert the pro
visional application to a nonprovisional application by filing a grantable
petition requesting such a conversion within 12 months of the provisional
application filing date. This procedure is in lieu of filing a nonprovisional
application.

However, converting a provisional application to a nonprovisional
application (versus filing a nonprovisional application claiming the bene
fit of the provisional application) will have a negative impact on the patent
term. The term of a patent issuing from a nonprovisional application
resulting from the conversion of a provisional application will be meas
ured from the original filing date of the provisional application.

Although a claim is not required in a provisional application, the
description in the provisional application must adequately support the sub
ject matter claimed in the later filed nonprovisional application to benefit
from the earlier filing date of the provisional application.

In addition, the inventor should disclose how the invention is con
structed and to be used to enable any person skilled in the art to which the
invention pertains to make and use the invention. The provisional disclo
sure should also include the best method for executing and applying the
invention. The provisional application can be filed up to one year follow
ing the date of first sale, offer for sale, public use, or publication of the
invention.

In summary, the provisional application provides simplified filing with
a lower initial investment with one full year to assess the invention's com
mercial potential before committing to the higher cost and effort of filing
a nonprovisional patent application.

For additional information on patents and provisional applications, con
tact the USPTO's Internet site at http://www.uspto.govl.

Defusing Patent Time Bombs

While most work in getting a patent involves timely filing of paperwork
and crafting of precise descriptive boilerplate, lesser-known pitfalls exist
that can wreck even the most scrupulously built patent application. One of
the most pernicious is "prior art."
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Figure 9.1
Corporate AssetsModifiedafter the NewOrganizational Wealth (Karl Erik
Svelby).
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Source: Gross, Reischl, and Abercrombie 2000

network of contacts, from old college buddies to subcontractors to cus
tomers to family members. In short, it is everyone who can partner with
companies in a symbiotic sharing of services.

But intellectual capital isn't simply what goes down the elevator at 6
o'clock every workday. And neither is it simply a chorus of employees
plus vendor staff plus clients. Rather, it is the energy, experience, and
degrees of positive collective purpose of all these folks, leavened with a
high tolerance for the ambiguity of new ideas as well as the intnitive fir
ings of neurons. All of that combined is what adds up to intellectual capi
tal. Creating and using intellectnal capital means being able to work fast
together. This doesn't mean you and your employees need to aspire to
some sort of perpetnal frenzy. Rather, it means competing effectively in a
knowledge economy-thinking, acting, and changing direction as quickly
as ideas occur.
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Figure 9.2
Intellectual Capital

Source: Gross, Reischl, and Abercrombie 2000

thinking. Human brains, not brawn, are now the engines that drive the
economy; attractiug and nurturing the talents of this human capital is para
mount. Successful knowledge companies constantly work to harness, and
not choke, the talents of employees and managers toward collective learn
ing and improvement.

If a compauy isn't downright tireless about tapping the creativity and
innovation of its employees, it will die. And managers must be catalysts
they must unleash creativity rather than corral it.

Curiously, while humans are a company's most valuable assets, they
are assets that canuot be owned. Cash and machines may be owned;
folks cannot. But, as Patrick H. Sullivan points out in his book, Profiting
from Intellectual Capital, the company does own its iutellectual assets:

While the firm does not own its human capital, it does own the intellec
tual assets. Human capital, employees and stakeholders, may break their
relationships with the firm at any time. Employees retire, are laid off, are ter
minated, resign, or just leave. Whatever be their knowledge or know-how,
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ented folks, cutting edge patents, and universal name recognition, but
without a strong and loyal customer base, it's nowhere.

There are practical reasons for wanting to nurture long-term relation
ships with clients, and making more money ranks pretty high on the list.
Companies spend lots of money courting clients; keeping them typically
costs less. Plus, as client needs grow, so does your potential income. As
you learn new skills from your client, you can use that knowledge to fur
ther relationships with other clients or to snag new ones. A happy client
will tout your talents to other potential customers.

For example, let's say your steelmaking company is helping design a
stronger, lighter-weight truck frame for a vehicle manufacturer. Chances
are, both companies will gain plenty: your company will gather knowl
edge about improved methods for making and molding metals, while your
client will learn novel vehicle construction processes. In this way, you
both learn things you can apply to other clients, be they makers of steel or
cars, synthetics or canoes.

The more you learn about the business of others, the better you will be
in courting and keeping fresh clients of all types. You both become
smarter, more versatile, and potentially more mutually profitable clients
for each other.

Goodwill, or customer capital, is the glue that keeps a network together
and growing. The strength and scope of a company's network overtakes
traditional hard assets in importance as we move into a knowledge-based
economy-s-and customer capital will become a precious commodity.

MEASURING INTELLECTUAL CAPITAL

How do you measure how much (if any) intellectual capital your com
pany has? Intellectual capital doesn't exist on traditional balance books.
There's no decoder ring, no x-ray glasses to pierce the secrets of these doc
uments.

You will need to examine a combination of orthodox account ledgers
and other, tougher-to-measure factors to tease out intellectual capital fig
ures. Even then, you'll be taking an educated guess. Measuring the intel
lectual capital of a successful company brimming with it is a bit like trying
to gaze on an electron. No matter how high you crank the microscope, you
will only see the evidence of its existence.

Companies that successfully employ and expand their intellectual capi
tal reap profits. Another outfit with numerically equal measures of intel
lectual capital may earn a lot less.



INTRODUCTION TO INTELLECTUAL CAPITAL 109

adding information and capabilityto them. For example,we often see com
panies providing more intelligence in the same amount of product volume,
or providing the same amount of intelligence in a smaller amount of prod
uct volume. Examples of products containing more and more information
per unit of volume are telephones, computers, appliances, children's toys,
credit cards with embeddedchips, bar codes on retail products, and office
copiers that self-diagnose their own operating problems-to name just a

. few.

Even a recent downward adjustment in marketplace valuations of public
companies, a look at the market capitalization of the companies that make
up the NASDAQ 100 is testimony to the awakening of companies to the
importance of intellectual capital and its place in the determination of cor
porate value. While economies once were driven by wars or even weather,
the global market runs on big ideas. In the next chapter we discuss less
subjective methods for evaluating a companies' intellectual capital portfo
lio using bibliometrics and patent citation analysis.



Chapter 10

MEASURING INTELLECTUAL
CAPITAL: BIBLIOMETRICS

The more original a discovery, the more obvious it seems
afterward.

-Arthur Koestler, The Act of Creation

Eliezer Geisler (2000) has identified seven factors that have made a sig
nificant contribution to the development of U.S. science and technology:

1. The growth of research universities

2. Rapid expansion of federal R&D laboratories

3. Establishment of technology corridors near major research universities
and federal laboratories

4. The GI Bill

5. Civilian utilization of military technology developed for use in World
War II

6. Tradition of large public works projects, for example, the Hoover Darn

7. Growth of federal agencies with specific missions and/or regulatory
agendas

The tremendous increase in the development of science and technology in the
United States has in large part resulted from significant public sector support.
It is not simply a matter of the allocation of government funding, but rather
application of resources to an already fertile soil for innovation. Diversity is
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Table 10.1
Measures of Scienceand Technology

Investments in research and development
Financial & business metrics
Bibliometrics and citation analysis
Introduction to the market of new products, services and even business

Table 10.2
Competitive Patent Analysis: Some Key Questions

Who are our competitors?
How does our patent portfolio composition rate?
Is our technology expanding or contracting?
Where are competitors seeking foreign patents?
What is our current technology focus?

(Modified after presentation by Magee Research & Analysis Associates, 2001)
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duction of new products and services requires the assessment of financial
performance, and straightforwardly quantified. Where art meets science in
the measurement of science and technology is the area of bibliometrics
and patent citation analysis.

Bibliometrics, or literally knowledge measure, consists of quantifying
the number of scientific reports, articles, proceedings, papers, abstracts,
presentations, and other extractable physical measures of research out
comes across companies, disciplines, and/or industries.

Patents themselves offer an indirect measure of the level of effort and
amount of investment organizations are making in a particular technology
sector. These measures typically consist of the number of patents issued,
basic science citations per patent, other patents cited per patent, and how
recently the patent has been issued.

Patent analysis is a valuable tool for intellectual property analysis and
management. Specifically, this involves the analysis of large data sets of
patents, with appropriate clustering to indicate invention linkages, for the
purpose of uncovering patterns of technological development activities.

Alone, patent analysis is a qualitative tool for determining the extent of
technological development. For a more complete competitive analysis it is
necessary to augment the patent analysis with other such business inputs
as corporate or government investments and such outputs as economic
productivity, market share, and return on equity.



Figure 10.1
Sample Patent Citation Analysis
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Chapter 11

"THERE IS PLENTY OF ROOM AT
THE BOTTOM": U.S.

GOVERNMENT LABORATORY
RESEARCH AND THE
NANOTECHNOLOGY

REVOLUTION

Physical concepts are free creations of the human mind and are
not, however it may seem, uniquely determined by the external
world.

-Albert Einstein, 1938

Nanotechnology concerns itself with the very small. Nano is the prefix for
one billionth (10-9) . Therefore, one nanometer is a billionth of a meter.
About ten hydrogen atoms side by side is a nanometer wide. A DNA mol
ecule is a bit less than 2.5 nanometers wide. Viruses are 10-100 nanome
ters in length.

Nanotechnology is the science of constructing complex "machines" on
an atomic scale. It is a field of manufacturing somewhere between
Michelangelo's approach to sculpture (removing the unwanted pieces) and
the process of cell division by which all living things grow.

THE MEEK SHALL INHERIT THE EARTH

The strategic National Nanotechnology Initiative serves as an excellent
example of how federally funded research can lead to the development of
new industries and provide ongoing basic research sustenance to strengthen
corporate product development efforts.

(Afterthe title of a lecturepresented by Dr. Richard Feynman at the American Physical
Society meeting, California Institnte of Technology, 1959)
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Figure 11.1
Coo Buckminsterfullerene

This third form of carbon, the prior two being graphite and diamonds, is
known as buckminsterfullerene or buckyballs for short (after R. Buckmin
ster Fuller, whose geodesic domes bear a resemblance to C60) and may
prove to become a basic building block of many different nanotechnology
structures. Rice University professors Richard Smalley and Robert F.
Curl, Jr., and University of Sussex professor Sir Harold W. Kroto were
awarded the Nobel Prize in 1996 for this discovery.

Fittingly, Smalley has founded Carbon Nanotechnologies to produce
buckminsterfullerene. Carbon Nanotechnologies produces carbon nan
otubes, a really thin pipe made of a rolled-up sheet of carbon atoms just
one atom thick. These nanotubes are the strongest known fibers, about 60
times stronger than steel for the same weight. Additionally, by adjusting
the orientation of the carbon atoms in the lattice, these tubes can be made
to conduct or superconduct. The cost of tubes of Coo cost $15 per gram or
$6,810 per pound in 2002.

Breakthrough sciences like nanotechnology have the potential to
enhance productivity and thereby create marketplace value and wealth.
This is the primary reason why it so vitally important to have long-term
sponsored research funding for basic science initiatives. In the case of nano
technology, the federal government under the Clinton administration had
approved a $422 million budget in 2001. This was a 56 percent increase
over the prior year. The following table indicates the breakdown by
agency for nanotechnology funding for the proposed budget for FY 2002.



"THERE IS PLENTY OF ROOMATTHE BOTTOM" 121

implications for society, such as the effect of nanomaterial manufacturing
on the environment and the effect of nanodevices on health; and avoid
unnecessary duplication of efforts.

THE BUSINESS OF NANOTECHNOLOGY

Nanobusiness is off and running, although it is still very early. A rapidly
growing number of companies are developing nanotechnology products
and services.

Venture capital firms have recently funded five nanotechnology firms
with more than $70 million (figure 11.2), and we believe this is just the
beginning.

To facilitate contacting firms working in this fertile new area of tech
nology development, we present without recommendation the following

Table 11.2
Proposed NanotechnologyIntergovernmental AgencyCollaborative
Activities

Agency DOD DOE DOJ EPA NASA NIH NIST NSF
Fundamental research X X X X X
Nanostructured materials X X X X X X X
Molecularelectronics X X X X
Spinelectronics X X X
Lab-on-a-chip
(nanocomponents) X X X X X X X
Biosensors, bioinformatics X X X X
Bioengineering X X X X
Quantum computing X X X X X
Measurements and
standards for tools X X X X X X
Nanoscale theory,
modeling, simulation X X X X
Environmental monitoring X X X X
Nanorobotics X X X
Unmanned missions X X
International collaboration X X X X X X X X
Nanofabrication user
facilities X X X X X X

Source: National Nanotechnology Investmentin the FY 2002 Budget Requestby the
President.M.e. Roco, NSF Chair, National Science andTechnology Council's Subcom
mittee on Nanoscale Science, Engineering, and Technology (NSET). Extras from AAAS
Report XXVI, Washington, D.C., Jnly 2001, pp. 225-233. Availahle at www.nano.gov.
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The mission of Atomasoft is to develop, in collaboration with other organ
izations as much as possible, software and design for nanotechnology. Mole
cular manufacturing hopes to impact all aspects of our lives. Nanocomputers
and their software will also playa key role in the development of molecular
manufacturing. In view of the crucial importance of various types of soft
ware, Atomasoft will focus its efforts on building a community able to create
software and design. It will encourage the development of software and
design for nanotechnology and nanotechnology-related processes. It will
open discussion and provide tools to create and publish software and design
on its Web site and also provide information about nanotechnology. Later
Atomasoft will create software for simulations, to test and search for bugs in
nanometer-scale devices. It will research how to design nanomachines faster
and how to create new applications with these nanomachines. Its goal is to
provide tools for the development of nanotechnology.

California Molecular Electronics Corporation
(CALMEC)

CALMEC is a new company dedicated to the advancement and com
mercial development of the field of molecular electronics. The company is
developing important intellectual property in this emerging field with an
aim to accelerate its advancement from concept to reality. Included in the
company's patent portfolio is the chiropticene switch, the first practical
molecular switch with applications in many fields, including computation,
telecommunications, and imaging.

DEAL International Inc.

DEAL manufactures carbon nanotubes (bucky tubes) for research and
commercial requirements. It currently manufactures multiwalled car
bon nanotubes and is in the process of making single-walled carbon
nanotubes. DEAL also has capabilities to do research and development
of devices using carbon nanotubes in the fuel cell and other research
programs.

IBM

IBM research teams are hard at work on projects on the tiniest scale,
exploring the manipulation of materials-and even data-at the atomic
level. Nanotechnology is bringing new advances for fields such as com
puter storage technology.
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capacitors, Scanning, Tunneling, Microscopy (STM) tips, and infrared
detectors. Other products are in development.

NanoLogic, Inc.

NanoLogic focuses on the integration of nanotechnology into comput
ers to create extreme performance processors in novel logical architectures
and develop new applications of nanoelectronics for the consumer market.

Nanomat, Inc.

Nanomat, Inc. is a high-technology company that provides the follow
ing services to its clients:

• Synthesis, consolidation, and processing of a wide variety of nanocrys
talline materials, or nanomaterials, and nanotechnologies (technologies
employing nanostructures) for structural, nonstructural, microelectronic,
and biomedical applications.

• Consultation on nanomaterials andnanotechnologies.

• Consultation on various conventional materials synthesis, processing,
and applications.

• Consultation on processand productdevelopment efforts.

• Technical assistance to start-upand established corporations.

• Technical and businessproposalpreparation and evalnation.

NanoPac, Inc.

NanoPac is commercializing a process to produce bulk, sintered
ceramic materials with a nanoscale grain size. Such materials have exhib
ited significant improvements in wear resistance, toughness, lowered coef
ficient of friction, and improved surface finish. Among the materials
produced to date are single-phase alumina, titania, silicon nitride, and zir
conia. Also, NanoPac has extended its method to produce ceramic-ceramic
composites in which both phases retain the nanoscale in fully dense bulk
ceramics. Potential uses for its materials are engine components, cutting
tools, impact plates, and medical implants, among others.

Nanophase Technologies Corporation

The origin of Nanophase can be traced back to research performed dur
ing the 1980s at Argonne National Laboratory, a DOE facility. Interested in
studying the properties of nanocrystalline materials, researchers at Argonne
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central role in the evolution of nanotechnology from research and devel
opment to profitable application. The company is developing nanoML,
an XML-based markup language for the description of nanodevices,
and offers both open source and premium scientific software libraries and
applications. Services include modeling and simulation, studies and
analyses, and custom visualization.

Powdermet Inc.

Powdermet designs, develops, and manufactures nanoengineered par
ticulates using fluidized bed vapor plating technology. These nanoengi
neered materials are composed of micron and submicron COre particles
with 30-200 nm metal and ceramic coating applied to their surfaces to
modify wear, friction, optical, and/or electronic properties, as well as
enhance processability and control the final material microstructure. Pow
dermet currently produces, in bulk, more than 30 nanoengineered particle
materials at costs comparable to cnrrent raw materials, primarily for the
metal-cutting tool-and-die and spray deposition markets.

UHV Technologies, Inc.

UHV Technologies is an advanced materials R&D, thin film coatings/
equipment manufacturing company, with emphasis on development of thin
film cathodes (nanocrystalline diamond/carbon, nanotnbes, aluminum gal
lium nitride, and ferroelectric cathodes) and their applications.

Xerox Palo Alto Research Center (PARC)

PARC performs pioneering research that covers a broad spectrum of
research fields, ranging from electronic materials and device research
through computer-based systems and software, to research into work prac
tices and technologies in use. The center's mission is to pursue those tech
nologies that relate to Xerox's current and emerging businesses. PARC has
contributed to user interfaces, electronic components, embedded software,
and architectures for each new line of Xerox copiers, printers, and systems
reprographics products.

Zyvex

Zyvex's goal is to build one of the key pieces of molecular nanotech
nology: the assembler. The term assembler is fuzzy and should be more
clearly defined. In Zyvex's context, nanomanufacturing plant might be a
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federal laboratory ideas to the marketplace. If brainpower is the engine of
the New Economy, then the opportunities offered by technology-transfer
legislation is certainly the transntission.

This book is a very basic roadmap. It describes the route that connects
those idea-rich federal laboratories with the companies that can tum those
ideas into products and services that the market wants and needs.

Entrepreneurs who can follow this route have the opportunity to harness
the power of some of the world's most powerful ideas while ntinimizing
invention risk.
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OVERVIEW OF SIGNIFICANT
TECHNOLOGY TRANSFER

LEGISLATION

Stevenson-Wydler Technology Innovation Act of 1980 (Public Law 96-480)

• Focused on dissemination of information.

• Reqnired federal laboratories to take an active role in technical coopera
tion.

Established Offices of Research and Technology Application at major
federal laboratories.

Bayh-Dole Act of 1980 (Pnblic Law 96-517)

• Permitted nniversities, not for profits, and small businesses to obtain title
to inventions developed with governmental snpport.

• Allowed govermnent-owned, government-operated (GOGO) laborato
ries to grant exclusive licenses to patents.

Small Business Innovation Development Act of 1982 (Public Law 97-219)

Required agencies to provide special funds for small business R&D con
nected to the agencies' missions.

Cooperative Research Act of 1984 (Public Law 98-462)

• Eliminated treble damage aspect of antitrust concerns for companies wish
ing to pool research resources and engage in joint, precompetitive R&D.

Prepared by lbe Federal Laboratory Consortium for Technology Transfer
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• Provided for exchanging GOGO laboratory personnel, services, and
equipment with their research partners.

• Made it possible to grant and waive rights to GOGO laboratory inven
tions and intellectnal property.

Allowed current and former federal employees to participate in commer
cial development, to the extent thereis no conflict of interest.

Malcom Baldrige National Quality Improvement Act of 1987 (Public Law
100-107)

• Established categories and criteria for the Malcom Baldrige National
Quality Award.

Executive Orders 12591 aud 12618 (1987): Facilitatiug Access to Scieuce and
Technology.

• Promoted access to science andtechnology.

Onmibus Trade and Competitiveness Act of 1988 (Public Law 100--418)

Placed emphasis on the need for public/private cooperation for assuring
full use of results of research.

Established centers for transferring manufacturing technology.

Established industrial extension services within states and an infor
mation clearinghouse on successful state and local technology pro
grams.

• Changed the name of the Natioual Bureau of Standards to the National
Institnte of Standards and Technology and broadened its technology
transfer role.

• Extended royalty payment requirements to nongovernment employees
of federal laboratories.

• Authorized training technology transfer centers adntinistered by the
Department of Education.

National Institute of Standards and Technology Authorization Act for FY 1989
(Public Law 100-519)

Established a Technology Adntinistration within the Department of
Commerce.

• Permitted contractual consideration for rights to intellectual property
other than patents in CRADAs.

• Included software development contributors as eligible for awards.

Clarified the rights of guest worker inventors regarding royalties.
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pendent annual audit in the FLC annual report to Congress and the
president.

• Included intellectual property as potential contributions under CRADAs.

• Required the secretary of conunerce to report on the advisability of
authorizing a new form of CRADA that perntits federal contributions of
funds.

• Allowed laboratory directors to give excess equipment to educational
institutions and nonprofit organizations as a gift.

Small Bnsiness Technology Transfer Act of 1992 (Public Law 102-564)

• Established a three-year pilot program, the Small Business Technology
Transfer (STTR) program, at DoD, DOE, HHS, NASA, and National
Science Foundation (NSF).

• Directed the Small Business Adntinistration (SBA) to oversee and coor
dinate the implementation of the STTR program.

• Designed the STIR sintilar to the Small Business Innovation Research
(SBIR) program.

• Required each of the five agencies to fund cooperative R&D proj
ects involving a small company and researcher at a university, feder
ally funded research and development center, or nonprofit research
institntion.

National Department of Defense Authorization Act for 1993 (Public Law
102-25)

• Facilitated and encouraged techoology transfer to small businesses.

National Defense Anthorization Act for FY 1993 (Public Law 102-484)

• Extended the streamlining for small business techoology transfer proce
dures for nonfederallaboratory contractors.

• Directed DOE to issue guidelines to facilitate technology transfer to
smallbusinesses.

• Extended the potential for CRADAs to some DoD-funded Federally
Funded Research and Development Centers (FFRDCs) not owned by the
government.

National Department of Defense Authorization Act for 1994 (Public Law
103-160)

• Broadened the definition of a laboratory to include weapons production
facilities of the DOE.
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BAYH-DOLE ACT

PUBLIC LAW 96·517·DEC. 12, 1980

Public Law 96-517
96th Cougress

An Act
To amend the patent and trademark laws.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled. That title 35 of the United
States Code, entitled "Patents," is amended by adding after chapter 29 the
following new chapter 30:

CHAPTER 30-PRIOR ART CITATIONS TO OFFICE
AND REEXAMINATION OF PATENTS

Sec.

301. Citation of prior art.

302. Request for reexamination.

303. Determination of issue by Commissioner.

304. Reexamination order by Commissioner.

305. Conduct of reexamination proceedings.

306. Appeal.

307. Certificate of patentability, unpatentability, and claim cancellation.
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§ 304. Reexamination Order by Commissioner

If, in a determination made under the provisions of subsection 303(a) of
this title, the Commissioner finds that a substantial new question of
patentability affecting any claim of a patent is raised, the determination
will include an order for reexamination of the patent for resolution of the
question. The patent owner will be given a reasonable period, not less than
two months from the date a copy of the determination is given or mailed
to him, within which he may file a statement on such question, including
any amendment to his patent and new claim or claims he may wish to pro
pose, for consideration in the reexamination. If the patent owner files such
a statement, he promptly will serve a copy of it on the person who has
requested reexamination under the provisions of section 302 of this title.
Within a period of two months from the date of service, that person may
file and have considered in the reexamination a reply to any statement filed
by the patent owner. That person promptly will serve on the patent owner
a copy of any reply filed.

§ 305. Conduct of Reexamination Proceedings

After the times for filing the statement and reply provided for by section
304 of this title have expired, reexamination will be conducted according to
the procedures established for initial examination under the provisions of
sections 132 and 133 of this title. In any reexamination proceeding under
this chapter, the patent owner will be permitted to propose any amendment
to his patent and a new claim or claims thereto, in order to distinguish the
invention as claimed from the prior art cited under the provisions of section
301 of this title, or in response to a decision adverse to the patentability of
a claim of a patent. No proposed amended or new claim enlarging the scope
of a claim of the patent will be permitted in a reexamination proceeding
under this chapter. All reexamination proceedings under this section,
including any appeal to the Board of Patent Appeals and Interferences, will
be conducted with special dispatch within the Office.

§ 306. Appeal

The patent owner involved in a reexamination proceeding under this
chapter may appeal under the provisions of section 134 of this title, and
may seek court review under the provisions of sections 141 to 145 of this
title, with respect to any decision adverse to the patentability of any origi
nal or proposed amended or new claim of the patent.
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(C) on issuing each design patent, $430; and

(D) on issuing each plant patent, $580.

141

(A) On filing each application for the reissue of a patent, $760.

(B) In addition, on filing or on presentation at any other time, $78
for each claim in independent form which is in excess of the
number of independent claims of the original patent, and $18
for each claim (whether independent or dependent) which is in
excess of 20 and also in excess of the number of claims of the
original patent.

(5) On filing each disclaimer, $110.

(6)
(A) On filing an appeal from the examiner to the Board of Patent

Appeals and Interferences, $300.

(B) In addition, on filing a brief in support of the appeal, $300, and
on requesting an oral hearing in the appeal before the Board of
Patent Appeals and Interferences, $260.

(7) On filing each petition for the revival of an unintentionally aban
doned application for a patent or for the unintentionally delayed
payment of the fee for issuing each patent, $1,210, unless the peti
tion is filed under section 133 or lSI of this title, in which case the
fee shall be $110.

(8) For petitions for l-month extensions of time to take actions
required by the Commissioner in an application-

(A) on filing a first petition, $110;

(B) on filing a second petition, $270; and

(C) on filing a third petition or subsequent petition, $490.

(9) Basic national fee for an international application where the Patent
and Trademark Office was the International Preliminary Examin
ing Authority and the International Searching Authority, $670.

(10) Basic national fee for an international application where the Patent
and Trademark Office was the International Searching Authority
but not the International Preliminary Examining Authority, $760.

(11) Basic national fee for an international application where the Patent
and Trademark Office was neither the International Searching
Authority nor the International Preliminary Examining Authority,
$970.

(12) Basic national fee for an international application where the inter
national preliminary examination fee has been paid to the Patent
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(2) A patent, the term of which has been maintained as a resnlt of the
acceptance of a payment of a maintenance fee nnder this snbsection,
shall not abridge or affect the right of any person or that person's sue
cessors in business who made, purchased, offered to sell, or used any
thing protected by the patent within the United States, or imported
anything protected by the patent into the United States after the 6
month grace period but prior to the acceptance of a maintenauce fee
under this subsection, to continue the use of, to offer for sale, or to sell
to others to be used, offered for sale, or sold, the specific thing so
made, purchased, offered for sale, used, or imported. The court before
which such matter is in question may provide for the continned man
ufacture, use, offer for sale, or sale of the thing made, purchased,
offered for sale, or used within the United States, or imported into the
United States, as specified, or for the mannfacture, use, offer for sale,
or sale in the United States of which substantial preparation was made
after the 6-month grace period but before the acceptance of a mainte
nance fee nnder this subsection, and the court may also provide for
the continned practice of any process that is practiced, or for the prac
tice of which substantial preparation was made, after the 6-month
grace period but before the acceptance of a maintenance fee under
this subsection, to the extent and under such terms as the court deems
equitable for the protection of investments made or business com
menced after the 6-month grace period but before the acceptance of a
maintenance fee under thissubsection.

(d) The Commissioner shall establish fees for all other processing, serv
ices, or materials relating to patents not specified in this section to
recover the estimated average cost to the Office of such processing,
services, or materials, except that the Commissioner shall charge the
following fees for the following services:

(1) For recording a document affecting title, $40 per property.

(2) For each photocopy, $0.25 per page.

(3) For each black and white copy of a patent, $3.

The yearly fee for providing a library specified in section 13 of this title with
nncertified printed copies of the specifications and drawings for all patents in
that year shall be $50.

(e) The Commissioner may waive the payment of any fee for any service or
material related to patents in connection with anoccasional or inciden
tal request made by a department or agency of the Government, or any
officer thereof. The Commissioner may provide any applicant issued a
notice under section 132 of this title with a copy of the specifications
and drawings for all patents referred to in that notice without charge.
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shall also publish such report in the Federal Register. The Commis
sioner shall provide an opportunity for the submission of comments
by interested persons on each such report.

§ 42. Patent and Trademark Office Funding

(a) All fees for services performed by or materials furnished by the Patent
and Trademark Office will be payable to the Commissioner.

(b) All fees paid to the Commissioner and all appropriations for defraying
the costs of the activities of the Patent and Trademark Office will be
credited to the Patent and Trademark Office Appropriation Account in
the Treasury of the United States.

(c) To the extent and in the amounts provided in advance in appropriations
Acts, fees authorized in this title or any other Act to be charged or estab
lished by the Commissioner shall be collected by and shall be available
to the Commissioner to carry out the activities of the Patent and Trade
mark Office. Pees available to the Commissioner under section 31 of
the Trademark Act of 1946 may be used only for the processing of
trademark registrations and for other activities, services, and materials
relating to trademarks and to cover a proportionate share of the admin
istrative costs of the Patent and Trademark Office.

(d) The Commissioner may refund any fee paid by mistake or any amount
paid in excess of that required.

(e) Secretary of Commerce shall, on the day each year on which the Presi
dent submits the annual budget to the Congress, provide to the Commit
tees on the Judiciary of the Senate and the House of Representatives 

(1) a list of patent and trademark fee collections by the Patent and
Trademark Office during the preceding fiscal year;

(2) a list of activities of the Patent and Trademark Office during the pre
ceding fiscal year which were supported by patent fee expenditures,
trademark fee expenditures, and appropriations;

(3) budget plans for significant programs, projects, and activities of the
Office, including out-year funding estimates;

(4) any proposed disposition of surplus fees by the Office; and

(5) such other information as the committees consider necessary.

CHAPTER 37-NATIONAL STAGE

§ 376. l~ees

(a) The required payment of the international fee and the handling fee,
which amounts are specified in the Regulations, shall be paid in United
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business firms in federally supported research and development efforts; to
promote collaboration between commercial concerns and nonprofit organ
izations, including universities; to ensure that inventions made by non
profit organizations and small business firms are used iu a manner to
promote free competition and enterprise; to promote the commercializa
tion and pnblic availability of inventions made in the United States by
United States industry and labor; to ensure that the Government obtains
sufficient rights in federally supported inventions to meet the needs of the
Government and protect the public against nonuse or unreasonable use of
inventions; and to minimize the costs of administering policies in this area.

§ 201. Definitions

As used in this chapter -
(a) The term "Federal agency" means any executive agency as defined in

section 105 of title 5, United States Code, and the military departments
as defined by section 102 of title 5, United States Code.

(b) The term "funding agreement" means any contract, grant, or coopera
tive agreement entered into between any Federal agency, other than the
Tennessee ValleyAuthority, and any contractor for the performance of
experimental, developmental, or research work funded in whole or in
part by the Federal Government. Such term includes any assignment,
substitution of parties, or subcontract of any type entered into for the
performance of experimental, developmental, or research work under a
funding agreement as herein defined.

(c) The term "contractor" means any person, small business firm, or non
profit organization that is a party to a funding agreement.

(d) The term "invention" means any invention or discovery which is or
may be patentable or otherwise protectable under this title or any novel
variety of plant which is or may be protectable under the Plant Variety
Protection Act (7 U.S.C. 2321 et seq.).

(e) The term "subject invention" means any invention of the contractor
conceived or first actually reduced to practice in the performance of
work under a funding agreement Provided, That in the case of a variety
of plant, the date of determination (as defined in section 41(d) of the
Plant VarietyProtection Act (7 U.S.C. 2401(d») mnst also occur during
the period of contract performance.

(f) The term "practical application" means to manufacture in the case of a
composition or product, to practice in the case of a process or method,
orto operate in the case of a machineorsystem;and,in each case, under
such conditions as to establish that the invention is being utilized and
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shall be subject to the provisions of paragraph (c) of this section
and the other provisions of this chapter. So in original.

(b)

(I) The rights of the Government under subsection (a) shall not be exer
cised by a Federal agency unless it first determines that at least one
of the conditions identified in clauses (i) through (iv) of subsection
(a) exists. Except in the case of subsection (a)(iii), the agency shall
file with the Secretary of Commerce, within thirty days after the
award of the applicable funding agreement, a copy of such determi
nation. In the case of a determination under subsection (a)(ii), the
statement shall include an analysis justifying the determination. In
the case of determinations applicable to funding agreements with
small business firms, copies shall also be sent to the Chief Counsel
for Advocacy of the Small Business Administration. If the Secretary
of Commerce believes that any individual determination or pattern
of determinations is contrary to the policies and objectives of this
chapter or otherwise not in conformance with this chapter, the Sec
retary shall so advise the head of the agency concerned and the
Administrator of the Office of Federal Procurement Policy, and rec
ommend corrective actions.

(2) Whenever the Administrator of the Office of Federal Procurement
Policy has determined that one or more Federal agencies are utiliz
ing the authority of clause (i) or (ii) of subsection (a) of this section
in a manner that is contrary to the policies and objectives of this
chapter, the Administrator is authorized to issue regnlations describ
ing classes of situations in which agencies may not exercise the
authorities of those clauses.

(3) At least once every 5 years, the Comptroller General shall transmit
a report to the Committees on the Judiciary of the Senate and House
of Representatives on the manner in which this chapter is being
implemented by the agencies and on such other aspects of Govern
ment patent policies and practices with respect to federally funded
inventions as the Comptroller General believes appropriate.

(4) If the contractor believes that a determination is contrary to the poli
cies and objectives of this chapter or constitutes an abuse of discre
tion by the agency, the determination shall be subject to the last
paragraph of section 203(2).

(c) Each funding agreement with a small bnsiness firm or nonprofit organi
zation shall contain appropriate provisions to effectuate the following:

(I) That the contractor disclose each subject invention to the Federal
agencywithina reasonable timeafter it becomesknown to contrac-
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(6) An obligation on the part of the contractor, in the event a United
States patent application is filed by or on its behalf or by any
assignee of the contractor, to include within the specification of such
application and any patent issuing thereon, a statement specifying
that the invention was made with Government support and that the
Government has certain rights in the invention.

(7) In the case of a nonprofit organization,

(A) a prohibition upon the assigmnent of rights to a subject invention
in the United States without the approval of the Federal agency,
except where such assigmnent is made to an organization which
has as one of its primary functions the management of inventions
(provided that such assignee shall be subject to the same provisions
as the contractor);

(B) a requirement that the contractor share royalties with the inventor;

(C) except with respect to a funding agreement for the operation of
a Govemment-owned-contractor-operated facility, a require
ment that the balance of any royalties or income earned by the
contractor with respect to subject inventions, after payment of
expenses (including payments to inventors) incidental to the
administration of subject inventions, be utilized for the support
of scientificresearch or education;

(D) a requirement that, except where it proves infeasible after a rea
sonable inquiry, in the licensing of subject inventions shall be
given to small business firms; and

(E) with respect to a funding agreement for the operation of a Gov
ernment-owned-contractor-operated facility, requirements

(i) that after payment of patenting costs, licensing costs, pay
ments to inventors, and other expenses incidental to the
administration of subject inventions, 100 percent of the bal
ance of any royalties or income eamed and retained by the
contractor during any fiscal year up to an amount equal to 5
percent of the annual budget of the facility, shall be used by the
contractor for scientificresearch, development, andeducation
consistent with the research and development mission and
objectives of the facility, including activities that increase the
licensing potential of other inventions of the facility; provided
that if said balance 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 and the remaining 25 percent
shall be used for the same purposes as described above in this
clause (0); and
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agency under whose funding agreement the subject invention was made
shall have the right, in accordance with such procedures as are provided in
regulations promulgated hereunder, to require the contractor, an assignee
or exclusive licensee of a subject invention to grant a nonexclusive, par
tially exclusive, or exclusive license in any field of use to a responsible
applicant or applicants, upon terms that are reasonable under the circum
stances, and if the contractor, assignee, or exclusive licensee refuses such
request, to grant such a license itself, if the Federal agency determines that
such-

(a) action is necessarybecause the contractor or assignee has not taken, or
is not expected to take within a reasonable time, effective steps to
achieve practical application of the subject invention in such field of
use;

(b) action is necessary to alleviate health or safety needs which are not rea
sonably satisfied by the contractor, assignee, or their licensees;

(c) action is necessary to meet requirements for public use specified by
Federal regulations and such requirements are not reasonably satisfied
by the contractor, assignee, or licensees; or

(d) action is necessary because the agreement required by section 204 has
not been obtained or waived or because a licensee of the exclusive right
to use or sell any subject invention in the United States is in breach of
its agreement obtained pursuant to section 204.

(1) A deterntination pursuant to this section or section 202(b)(4) shall
not be subject to the Contract Disputes Act (41 U.S.C. Sec. 601 et
seq.). An adntinistrative appeals procedure shall be established by
regulations promulgated in accordance with section 206. Addition
ally, any contractor, inventor, assignee, or exclusive licensee
adversely affected by a determination under this section may, at any
time within sixty days after the determination is issued, file a peti
tion in the United States Court of Federal Claims, which shall have
jurisdiction to determine the appeal on the record and to affirm,
reverse, remand or modify, ", (FOOTNOTE 2) as appropriate, the
determination of the Federal agency. In cases described in para
graphs (a) and (c), the agency's determination shall be held in
abeyance pending the exhaustion of appeals or petitions filed under
the preceding sentence.

§ 204. Preference for United States industry

Notwithstanding any other provision of this chapter, no small business
firm or nonprofit organization which receives title to any subject invention
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forms of protection obtained, royalty-free odor royalties or other
consideration, and on such terms and conditions, including the
grant to the licensee of the right of enforcement pursuant to the
provisions of chapter 29 of this title as determined appropriate in
the public interest;

(3) undertake all other suitable and necessary steps to protect and
administer rights to federally owned inventions on behalf of the
Federal Government either directly or through contract; and

(4) transfer custody and administration, in whole or in part, to
another Federal agency, of the right, title, or interest in any feder
ally owned invention.

(b) For the purpose of assuring the effective management of Govemment
owned inventions, the Secretary of Commerce is authorized to -

(1) assist Federal agency efforts to promote the licensing and utiliza
tionof Government-owned inventions;

(2) assist Federal agencies in seeking protection and maintaining
inventions inforeign countries, including the payment of fees and
costs connected therewith; and

(3) consult with and advise Federal agencies as to areas of science
and technology research and development with potential for
commercial utilization.

§ 208. Regulations Governing Federal Licensing

The Secretary of Commerce is authorized to promulgate regulations
specifying the terms and conditions upon which any federally owned
invention, other than inventions owned by the Tennessee Valley Authority,
may be licensed on a nonexclusive, partially exclusive, or exclusive basis.

§ 209. Restrictions on Licensing of Federally Owned
Inventions

(a) No Federal agency shall grant any license under a patent or patent appli
cation on a federally owned invention unless the person requesting the
license has supplied the agency with a plan for development and/or
marketing of the invention, except that any such plan may be treated by
the Federal agency as commercial and financial information obtained
from a person and privileged and confidential and not subject to disclo
sure under section 552 of title 5 of the United States Code.

(b) A Federal agency shall normally grant the right to use or sell any feder
ally owned invention in the United States only to a licensee that agrees
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any invention covered by a foreign patent application or patent, after
public notice and opportunity for filing written objections, except that a
Federal agency shall not grant such exclusive or partially exclusive
license if it determines that the grant of such license will tend substan
tially to lessen competition or resultin undue concentration in any sec
tion of the United States in any line of commerce to which the
technology to be licensed relates, or to create or maintain other situa
tions inconsistent with antitrust laws.

(e) The Federal agency shall maintain a record of determinations to grant
exclusive or partially exclusive licenses.

(f) Any grant of a license shall contain such terms and conditions as the
Federal agency determines appropriate for the protection of the interests
of the Federal Government and the public, including provisions for the
following:

(1) periodic reporting on the utilization or efforts at obtaining utilization
that are being made by the licensee with particular reference to the
plan submitted: Provided, That any such information may be treated
by the Federal agency as commercial and financial information
obtained from a person and privileged and confidential and not sub
ject to disclosure under section 552 of title 5 of the United States
Code;

(2) the right of the Federal agency to terminate such license in whole or
in part if it determines that the licensee is not executing the plan
submitted with its request for a license and the licensee cannot oth
erwise demonstrate to the satisfaction of the Federal agency that it
has taken or can be expected to take within a reasonable time, effec
tive steps to achieve practical application of the invention;

(3) the right of the Federal agency to terminate such license in whole or
in part if the licensee is in breach of an agreement obtained pursuant
to paragraph (b) of this section; and

(4) the right of the Federal agency to terminate the license in whole or
in part if the agency determines that such action is necessary to meet
requirements for public use specified by Federal regulations issued
afterthe date of the license andsuch requirements are not reason
ably satisfied by the licensee.

§ 210. Precedence of Chapter

(a) This chapter shall take precedence over any other Act which would
require a disposition of rights in subject inventions of small business
firms or nonprofit organizations contractors in a manner that is incon-
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(20) section 12 of the Native Latex Commercialization and Economic
Development Act of 1978 (7 U.S.c. 178(j); 92 Stat. 2533); and

(21) section 408 of the Water Resources and Development Act of 1978
(42 U.S.C.7879; 92 Stat. 1360).

The Act creating this chapter shall be construed to take precedence over
any future Act unless that Act specifically cites this Act and provides that it
shall take precedence over this Act.

(b) Nothing in this chapter is intended to alter the effect of the laws cited in
paragraph (a) of this section or any other laws with respect to the dis
position of rights in inventions made in the performance of funding
agreements with persons other than nonprofit organizations or small
business firms.

(c) Nothing in this chapter is intended to limit the authority of agencies to
agree to the disposition of rights in inventions made in the performance
of work under funding agreements with persons other than nonprofit
organizations orsmallbusinessfirms in accordance withthe Statement
of Government Patent Policy issued on Febrnary 18, 1983, agency reg
ulations, or other applicable regulations or to otherwise limit the author
ity of agencies to allow such persons to retain ownership of inventions
except that all funding agreements, including those with other than
small business firms and nonprofit organizations, shall include the
requirements established in paragraph 202(c)(4) and section 203 of this
title.. Any disposition of rights in inventions made in accordance with
the Statement or implementing regnlations, including any disposition
occurring before enactment of this section, are hereby authorized. So in
original.

(d) Nothing in this chapter shall be construed to require the disclosure of
intelligence sources or methods or to otherwise affect the authority
granted to the Director of Central Intelligence by statute or Executive
order for the protection of intelligence sources or methods.

(e) The provisions of the Stevenson-Wydler Technology Innovation Act of
1980 shall take precedence over the provisions of this chapter to the
extent that they permit or require a disposition of rights in subject
inventions whichis inconsistent with thischapter.

§ 211. Relationship to Antitrust Laws

Nothing in this chapter shall be deemed to convey to any person immu
nity from civil or criminal liability, or to create any defenses to actions,
under any antitrust law.
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(1) the "maintenance" of a machine is the servicing of the machine in
order to make it work in accordance with its original specifications
and any changes to those specifications authorized for that machine;
and

(2) the "repair" of a machine is the restoring of the machiue to the
state of working in accordance with its original specifications and
any changes to those specifications authorized for that machine.
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• (c) Administrative anthorization.

• (d) Cooperative efforts.

• § 3709. Repealed.
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• (b) Establishment of Research and Technology Applications Offices.
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Transfer.
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• § 3710b. Rewards for scientific, engineering, and technical personnel of
Federal agencies.

• § 371Oc. Distribution of royalties received by Federal agencies.

• (a) In general.

• (b) Certain assignments.
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§ 3710d. Employee activities.

• (a) In general.

• (b) "Special Government employees" defined.

• (c) Relationship to other laws.
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• (c) Terms.

• (d) Chairman and Vice Chairman.

• (e) Executive Director and employees.

• (f) Funding.

• (g) Contributions.

• (h) Annual report.
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Sec. 3701. Findings

The Congress finds and declares that:
• (1) Technology and industrial innovation are central to the economic,

environmental, and social well-being of citizens of the United States.

• (2) Technology and industrial innovation offer an improved standard of
living, increased public and private sector productivity, creation of new
industries and employment opportunities, improved pnblic services, and
enhanced competitiveness of United States products in world markets.

• (3) Many newdiscoveries and advances inscienceoccur in universities and
Federal laboratories, while the application of this new knowledge to com
mercial and useful public purposes depends largely upon actions by busi
ness and labor. Cooperation among academia, Federal laboratories, labor,
and industry, in such forms as technology transfer, personnel exchange,
joint research projects, and others, should be renewed, expanded, and
strengthened.

• (4) Small bnsinesses have performed an important role in advancing
industrial and technological innovation.

• (5) Industrial and technological innovation in the United States may be lag
ging when compared to historical patterns and other industrialized nations.

• (6) Increased industrial and technological innovation would reduce trade
deficits, stabilize the dollar, increase productivity gains, increase employ
ment, and stabilize prices.

• (7) Government antitrnst, economic, trade, patent, procurement, regula
tory, research and development, and tax policies have significant impacts
upon industrial innovation and development of technology, but there is
insufficient knowledge of their effects in particnlar sectors of the economy.

• (8) No comprehensive national policy exists to enhance technological
innovation for commercial and pnblic purposes. There is a need for such
a policy, including a strong national policy supporting domestic technol
ogy transfer and utilization of the science and technology resources of the
Federal Government.

• (9) It is in the national interest to promote the adaptation of technological
innovations to State and local government uses. Technological innovations
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• (4) "Centers" means the Cooperative Research Centers established under
section 3705 [I] or section 3707

• (5) "Nonprofit institution" means an organization owned and operated
exclusively for scientificor educational purposes, no part of the net earn
ings ofwhich inures to the benefit of any private shareholder or individual.

• (6) "Federal laboratory" means any laboratory, any federally funded
research anddevelopmentcenter, or any centerestablishedunder section
3705 [I] or section 3707 [I] of this title that is owned, leased, or otherwise
used by a Federal agency and funded by the Federal Government,
whether operated by the Government or by a contractor.

• (7) "Supporting agency" means either the Department of Commerce or
the National Science Foundation, as appropriate.

(8) "Federal agency" means any executive agency as defined in section 105
of title 5 and the military departments as defined in section 102of such title,
as well as any agency of the legislative branch of the Federal Government.

• (9) "Invention" means any invention or discovery which is or may be
patentable or otherwise protected under title 35 or any novel variety of
plant which is or may be protectable under the Plant Variety Protection
Act (7 U.S.C. 2321 et seq.).

• (l0) "Made" when usedin conjunction with anyinventionmeansthe con
ception or first actual reduction to practice of suchinvention.

(11) "Small business firm" means a small business concern as defined in
section 632 of this title and implementing regulations of the Administra
tor of the Small Business Administration.

• (12) "Training technology" means computer software and related materi
als which are developed by a Federal agency to train employees of such
agency, including but not limited to software for computer-based instruc
tional systems andfor interactive video disc systems.

(13) "Clearinghouse" means the Clearinghouse for State and Local Initia
tives on Productivity, Technology, and Innovation established by section
3704a of this title.

Sec. 3704. Commerce and Technological Innovation

(a) Establishment

There is established in the Department of Commerce a Technology
Administration, which shall operate in accordance with the provisions,
findings, and purposes of this chapter. The Technology Administration
shall include-

• (I) the National Institute of Standards and Technology;
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measures with the potential of advancing United States technological
innovation;

• (10) provide that cooperative efforts to stimulate industrial innovation
be undertaken between the Under Secretary and other officials in the
Department of Commerce responsible for such areas as trade and eco
nomic assistance;

• (11) encourage and assist the creation of centers and other joint initiatives
by State of [IJ local governments, regional organizations, private busi
nesses, institutions of higher education, nonprofit organizations, or
Federal laboratories to encourage technology transfer, to stimulate innova
tion, and to promote an appropriate climate for investment in technology
related industries;

• (12) propose and encourage cooperative research involving appropriate
Federal entities, State or local governments, regional organizations, col
leges or universities, nonprofit organizations, or private industry to pro
mote the cornmon use of resources, to improve training programs and
curricula, to stimulate interest inhightechnology careers, and to encour
age the effective dissemination of technology skills within the wider
community;

• (13) serve as a focal point for discussions among United States companies
on topics of interest to industry and labor, including discussions regarding
manufacturing and discussions regarding emerging technologies;

• (14) consider government measures with the potential of advancing
United States technological innovation and exploiting innovations of
foreign origin; and

• (15) publish the results of studies and policy experiments.

• (d) Japanese technical literature

• (I) In addition to the duties specified in subsection (c) of this section,
the Secretary and the Under Secretary shall establish, and through the
National Technical Information Service and with the cooperation of
such other offices within the Department of Commerce as the Secretary
considers appropriate, maintain a program (including an office in
Japan) which shall, on a continuing basis-

• (A) monitor Japanese technical activities and developments;

• (B) consult with businesses, professional societies, and libraries in
the United States regarding their needs for information on Japanese
developments in technology and engineering;

• (C) acquire and translate selected Japanese technical reports and
documents that may be of value to agencies and departments of the
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Stimulate Competitive Technology (referred to in this subsection as the
"program"). The purpose of the program shall be to strengthen the tech
nological competitiveness of those States that have historically received
less Federal research and development funds than those received by a
majority of the States.

• (2) Arrangements

In carrying out the program, the Secretary, acting through the Under
Secretary, shall-

• (A) enter into such arrangements as may be necessary to provide for
the coordination of the program through the State committees estab
lished under the Experimental Program to Stimulate Competitive
Research of the National Science Foundation; and

• (B) cooperate with-

• (i) any State science and technology council established under the
program under subparagraph (A); and

• (ii) representatives of small business firms and other appropriate
technology-based businesses.

• (3) Grants and cooperative agreements

In carrying out the program, the Secretary, acting through the Under Sec
retary, maymakegrants orenter intocooperative agreements to provide
for-

• (A) technology research and development;

(B) technology transfer from university research;

• (C) technology deployment and diffusion; and

• (D) the strengthening of technological capabilities through consortia
comprised of-

• (i) technology-based small business firms;

• (ii) industries and emerging companies;

• (iii) universities; and

• (iv) State and local development agencies and entities.

• (4) Requirements for making awards

• (A) In general

In making awards under this subsection, the Secretary, acting through the
Under Secretary, shall ensure that the awards are awarded on a competi
tive basis that includes a review of the merits of the activities that are the
subject of the award.

• (B) Matching requirement
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Sec. 3704a. Clearinghouse for State and Local
Initiatives on Productivity, Technology, and
Innovation
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o (a) Establishment

There is established within the Office of Productivity, Technology, and
Innovation a Clearinghouse for State and Local Initiatives on Productivity,
Technology, and Innovation. The Clearinghouse shall serve as a central
repository of iuformation on initiatives by State and local governments to
enhance the competitiveness of American business through the stimulation
of productivity, technology, and innovation and Federal efforts to assist
State and local governments to enhance competitiveness.

o (b) Responsibilities

The Clearinghouse may-

o (1) establish relationships with State and local governments, and
regional and multistate organizations of such governments, which
carry out such initiatives;

o (2) collect information on the nature, extent, and effects of such initia
tives, particularly information useful to the Congress, Federal agencies,
State and local governments, regional and multistate organizations of
such governments, businesses, and the public throughout the United
States;

o (3) disseminate information collected under paragraph (2) through
reports, directories, handbooks, conferences, andseminars;

o (4) provide technical assistance and advice to such governments with
respectto suchinitiatives, including assistance in determining sources
of assistance from Federal agencies which may be available to support
suchinitiatives;

o (5) study ways in which Federal agencies, including Federallaborato
ries, are able to use their existing policies and programs to assist State
and local governments, and regional and multistate organizations of
such governments, to enhance the competitiveness of American busi
ness;

o (6) make periodic recommendations to the Secretary, and to other Fed
eral agencies upon their request, concerning modifications in Federal
policies and programs which would improve Federal assistance to
State and local technology and business assistance programs;

o (7) develop methodologies to evaluate State and local programs, and,
when requested, advise State and local governments, and regional and
multistate organizations of such governments, as to which programs
are most effective in enhancing thecompetitiveness of American busi-
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provided to the appropriate committees of the Congress 30 days in
advanceof the execution of such contract.

• (D) Employ such personnel as may be necessary to conduct the busi
ness of the Service.

• (E) For the period of October 1, 1991, through September 30,1992,
only, retain and use all earned and uneamedmonies heretofore or
hereafter received, including receipts, revenues, and advanced pay
ments and deposits, to fund all obligations and expenses, including
inventories and capital equipment. An increase or decrease in the
personnel of the Service shall not affect or be affected by any ceil
ings on the number or gradeof personnel.

• (2) The functions and activities of the Service specified in subsection
(e)(1) through (6) of this section are permanent Federal functions to be
carried out by the Secretary through the Service and its employees, and
shall not be transferred from the Service, by contract or otherwise, to
the private sector on a permanent or temporary basis without express
approval of the Congress. Functions or activities-

• (A) for the procurement of supplies, materials, and equipment by the
Service;

• (B) referred to in paragraph (1)(C); or

(C) to be performed through joint ventures or cooperative agree
ments which do notresultin a reduction in the Federal workforce of
the affected programs of the service, [1]

• (3) For the purposes of this subsection, the term "netrevenues" means
the excess of revenues andreceipts from any source, otherthan royal
ties and other income described in section 3710c(a)(4) [2] of this title,
over operating expenses.

• (4) Omitted.

(b) Director of the Service

The management of the Service shall be vested in a Director who shall
report to the Under Secretary of Commerce for Technology and the Sec
retary of Commerce.

• (c) Advisory Board

• (1) There is established the Advisory Board of the National Technical
Information Service, which shall be composed of a chairman and four
other members appointed by the Secretary.

(2) In appointing members of the Advisory Board the Secretary shall
solicit recommendations from the majorusers andbeneficiaries of the
Service's activities and shall select individuals experiencedin provid
ing or utilizing technical information.
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consideration all applicable costs, and tbe adeqnacy of the fees, along
witb reasons for tbe declining sales at tbe Service of scientific, techni
cal, and engineering publications. Such report shall explain any actions
planned or taken to increase such sales at reasonable fees.

o (3) The Secretary shall subntit an annual report to tbe Congress which
shall-

o (A) summarize tbe operations of tbe Service during tbe preceding
year, including financial details and staff levels broken down by
majoractivities;

o (B) detail tbe operating plan of tbe Service, including specific
expense and staff needs, for tbe upconting year;

o (C) set forth details of modernization progress made in the preceding
year;

o (D) describe tbe long-term modernization plans of tbe Service; and

o (E) include the results of tbe most recent annual audit carried out
under subsection (d) of this section.

o (4) The Secretary shall also give the Congress detailed advance notice
of not less than 30 calendar days of-

o (A) any proposed reduction-in-force;

• (B) any joint venture or cooperative agreement which involves a
financial incentive to thejoint venturer or contractor; and

o (C) any change in tbe operating plan subntitted under paragraph
(3)(B) which would result in a variation from such plan witb respect
to expense levels of more than 10 percent.

Footnotes

[I] So in original. Probably should be capitalized. Shall not be considered
functions or activities for purposes of tbis paragraph.

[2] See References in Text note below.

Sec. 371114b-1. Recovery of Operating Costs through
Fee Collections .

Operating costs for tbe National Technical Information Service associ
ated witb tbe acquisition, processing, storage, bibliographic control, and
archiving of information and documents shall be recovered primarily
through the collection of fees.



APPENDIX III 181

• (1) the participation of individuals from industry and universities in
cooperativetechnological innovation activities;

• .(2) the development of the generic research base, important for techno
logical advance and innovative activity, in which individual firms have
little incentive to invest, but which may have significanteconomic or
strategic importance, such as manufacturing technology;

• (3) the education and training of individuals in the technological inno
vationprocess;

• (4) the improvement of mechanisms for the dissemination of scientific,
engineering, and technical information among universities and industry;

(5) the utilization of the capability and expertise, where appropriate,
that exists in Federal laboratories; and

• (6) the development of continuing financial support from other mission
agencies, from State and local government, and from industry and uni
versities through, among other means, fees, licenses, and royalties.

• (b) Activities

The activities of the Centers shall include, but need not be limited to-

• (1) research supportive of technological and industrial innovation
includingcooperativeindustry-university research;

• (2) assistance to individuals and small businesses in the generation,
evaluation, and development of technological ideas supportive of
industrial innovation andnew business ventures;

• (3) technical assistance and advisory services to industry, particularly
small businesses; and

• (4) curriculum development, training, and instruction in invention,
entrepreneurship, and industrial innovation. Each Center need not
undertake all of the activities under this subsection.

• (c) Requirements

Prior to establishing a Center, the Secretary shall find that-

• (1) consideration has been given to the potential contribution of the
activities proposed under the Center to productivity, employment, and
economic competitiveness of the United States;

• (2) a high likelihood exists of continning participation, advice, finan
cial support, and other contributions from the private sector;

• (3) the host university or other nonprofit institution has a plan for the
management and evaluation of the activities proposed within the par
ticnlar Center, inclnding:

• (A) the agreement between the parties as to the allocation of patent
rights on a nonexclusive, partially exclusive, or exclusive license
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necessary and appropriate to facilitate effective audit and evaluation,
including records which fnlly disclose the amount and disposition by
such recipient of such proceeds, the total cost of the program or proj
ect in connection with which such proceeds were used, and the
amount, if any, of such costs which was provided through other
sources.

Sec. 3707. National Science Foundation Cooperative
Research Centers

• (a) Establishment and provisions

The National Science Foundation shall provide assistance for the
establishment of Cooperative Research Centers. Such Centers shall be
affiliated with a university, or other nonprofit institution, or a group
thereof. The objective of the Ceuters is to euhance technological inno
vation as provided in section 3705(a) of this title through the conduct
of activities as provided in section 3705(b) of this title.

• (b) Planning grants

The National Science Foundation is authorized to make available nonre
newable planning grants to universities or nonprofit institutions for the
purpose of developing the plan, as described under section 3705(c)(3) of
this title.

• (c) Terms and conditions

Grants, contracts, and cooperative agreements entered into by the
National Science Foundation in execution of the powers and duties of
the National Science Foundation under this chapter shall be governed by
the National Science Foundation Act of 1950 (42 U.S.C. 1861 et seq.) and
other pertinent Acts.

Sec. 3708. Administrative Arrangements

• (a) Coordination

The Secretary and the National Science Foundation shall, on a continuing
basis, obtain the advice and cooperation of departments and agencies
whose missions contribute to or are affected by the programs established
under this chapter, including the development of an agenda for research
and policy experimentation. These departments and agencies shall
include but not be limited to the Departments of Defense, Energy, Educa
tion, Health and Human Services, Housing and Urban Development, the
Environmental Protection Agency, National Aeronautics and Space
Administration, Small Business Administration, Council of Economic
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Each Federal laboratory shall establish an Office of Research and Tech
nology Applications. Laboratories having existing organizational struc
tures which perform the functions of this section may elect to combine the
Office of Research and Technology Applications within the existing organ
ization. The staffing and funding levels for these offices shall be deter
mined between each Federal laboratory and the Federal agency operating
or directing the laboratory, except that (I) each laboratory having 200 or
more full-time eqnivalent scientific, engineering, and related technical
positions shall provide one or more full-time equivalent positions as staff
for its Office of Research and Technology Applications, and (2) each Fed
eral agency which operates or directs one or more Federal laboratories
shall make available sufficient funding, either as a separate line item or
from the agency's research and development budget, to support the tech
nology transfer function at the agency and at its laboratories, including
support of the Offices of Research and Technology Applications. Further
more, individuals filling positions in an Office of Research and Technol
ogy Applications shall be included in the overall laboratory/agency
management development program so as to ensure that highly competent
technical managers are full participants in the technology transfer process.
The agency head shall submit to Congress at the time the President sub
mits the budget to Congress an explanation of the agency's technology
transfer program for the preceding year and the agency's plans for con
ducting its technology transfer function for the upcoming year, including
plans for securing intellectual property rights in laboratory innovations
with commercial promiseandplans for managing such innovations so as
to benefit the competitiveness of United States industry.

(c) Functions of Research and Technology Applications Offices

It shall be the function of each Office of Research and Technology Appli
cations-
• (I) to prepare application assessments for selected research and devel

opment projects in which that laboratory is engaged and which in the
opinion of the laboratory may have potential commercial applications;

(2) to provide and disseminate information on federally owned or orig
inatedproducts, processes, andservices havingpotentialapplication to
State and local governments and to private industry;

(3) to cooperate with and assist the National Technical Information
Service, the Federal Laboratory Consortinm for Technology Transfer,
and other organizations which link the research and development
resources of that laboratory and the Federal Government as a whole to
potential users in State and local government and private industry;

• (4) to provide technical assistance to State and local government offi
cials; and
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ceming technology transfer to increase the awareness of Federal lab
oratory employees regarding the commercial potential of laboratory
technology and innovations;

• (B) fumish advice and assistance reqnested by Federal agencies and
laboratories for use in their technology transfer programs (including
the planning of seminars for small business and other industry);

• (C) provide a clearinghouse for requests, received at the laboratory
level, for technical assistance from States and units of local govern
ments, businesses, industrial development organizations, not-for
profit organizations including universities, Federal agencies and
laboratories, and other persons, and-

• (i) to the extent that such requests can be responded to with pub
lished information available to the National Technical Information
Service,refersuchrequests to that Service, and

(ii) otherwise refer these requests to the appropriate Federallabo
ratories andagencies;

• (D) facilitate communication and coordination between Offices of
Research and Technology Applications of Federal laboratories;

• (E) utilize (with the consent of the agency involved) the expertise and
services of the National Science Foundation, the Depattrnent of
Commerce, the National Aeronautics and Space Adntinistration, and
other Federal agencies,as necessary;

• (F) with the consent of any Federal laboratory, facilitate the use by
such laboratory of appropriate technology transfer mechanisms such
as personnel exchanges and computer-based systems;

• (G) with the consent of any Federal laboratory, assist such laboratory
to establish programs using technical volunteers to provide technical
assistance to communities related to such laboratory;

• (H) facilitate communication and cooperation between Offices of
Research and Technology Applications of Federal laboratories and
regional, State, and local technology transfer organizations;

• (I) when requested, assist colleges or universities, businesses, non
profit organizations, State or local governments, or regional organi
zations to establish programs to stimulate research and to encourage
technology transfer in such areas as technology program develop
ment, curriculum design, long-term research planning, personnel
needs projections, and productivity assessments;

• (J) seek advice in each Federal laboratory consortium region from
representatives of State and local governments, large and small busi
ness, universities, and other appropriate persons on the effectiveness
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(7)

o (A) Subject to subparagraph (B), au aruount equal to 0.008 percent of
the budget of each Federal agency from auy Federal source, includ
ing related overhead, that is to be utilized by or on behalf of the lab
oratories of such agency for a fiscal year referred to in subparagraph
(B)(ii) shall be transferred by snch agency to the National Institute of
Staudards aud Technology at the beginning of the fiscal year
involved. Amounts so transferred shall be provided by the Institute to
the Consortium for the purpose of carrying out activities of the Con
sortium underthis SUbsection.

o (B) A transfer shall be made by auy Federal agency under subpara
graph (A), for any fiscal year, only if the amount so trausferred by
that agency (as determined under such subparagraph) would exceed
$10,000.

o (C) The heads of Federal agencies aud their designees, aud the direc
tors of Federal laboratories, may provide such additional support for
operations of the Consortium as they deem appropriate.

o (I) Repealed. Pub. L. 104--66, title III, Sec. 3001(1}, Dec. 21, 1995, 109
Stat. 734

o (g) Functions of Secretary

(1) The Secretary, through the Under Secretary, and in consultation
with other Federal agencies, may-

o (A) make available to interested agencies the expertise of the Depart
ment of Commerce regarding the commercial potential of inventions
and methods and options for commercialization which are available to
the Federal laboratories, including research and development limited
partnerships;

o (B) develop aud disseminate to appropriate agency and laboratory
personnel model provisions for use on a voluntary basis in coopera
tive research aud development arraugements; aud

o (C) furnish advice aud assistauce, upon request, to Federal agencies
concerning their cooperative research aud development prograrus aud
projects.

o (2) Two years after October 20, 1986, and every two years thereafter,
the Secretary shall submit a summary report to the President and the
Congress on the use by the agencies aud the Secretary of the authorities
specified in this chapter. Other Federal agencies shall cooperate in the
report's preparation.

o (3) Not later thau one year after October 20, 1986, the Secretary shall
submit to the President aud the Congress a report regarding-
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tor-operated laboratory, subject to subsection (c) of this section) for
inventions made or other intellectual property developed at the labora
tory and other inventions or other intellectual property that may be vol
untarily assigned to the Government.

• (b) Enumerated authority

• (I) Under an agreement entered into pursuant to subsection (a)(l)
of this section, the laboratory may grant, or agree to grant in
advance, to a collaborating party patentlicenses or assignments, or
options thereto, in any invention made in whole or in part by a lab
oratory employee under the agreement, for reasonable compensa
tion when appropriate. The laboratory shall ensure, through such
agreement, that the collaborating party has the option to choose an
exclusive license for a prenegotiated field of use for any such
invention underthe agreement or, if thereis more thanone collabo
rating party, that the collaborating parties are offered the option to
hold licensing rights that collectively encompass the rights that
would be held under such an exclusive license by one party. In con
sideration for the Government's contribution under the agreement,
grants under this paragraph shall be subject to the following explicit
conditions:

• (A) A nonexclusive, nontransferable, irrevocable, paid-up license
from the collaborating party to the laboratory to practice the inven
tion or have the invention practiced throughout the world by or on
behalf of the Government. In the exercise of such license, the Gov
ernment shall not publicly disclose trade secrets or commercial or
financial information that is privileged or confidential within the
meaning of section 552(b)(4) of title 5 or which would be considered
as such if it had been obtained from a non-Federal party.

• (B) If a laboratory assigns title or grants an exclusive license to such
an invention, the Government shall retain the right-

• (i) to require the collaborating party to grant to a responsible appli
canta nonexclusive, partially exclusive,orexclusive license to use
the invention in the applicant's licensed field of use, on terms that
arereasonable under thecircumstances; or

• (ii) if the collaborating party fails to grant such a license, to grant
the license itself.

• (C) The Government may exercise its right retained under subpara
graph (B) only in exceptional circumstances and only if the Govern
ment determines that-

• (i) the action is necessary to meet health or safety needs that are not
reasonably satisfied by the collaborating party;
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income accruing to the laboratory under such agreement with respect
to any invention only-

• (A) for payments to inventors;

• (B) for purposes described in clauses (i), (ii), (iii), and (iv) of section
371Oc(a)(1)(B)of this title; and

• (C) for scientific research and development consistent with the
research and development missions and objectives of the laboratory.

• (c) Contract considerations

• (1) A Federal agency may issue regulations on suitable procedures for
implementing the provisions of this section; however, implementation
of this section shall not be delayed until issuance of such regulations.

• (2) The agency in permitting a Federal laboratory to enter into agree
ments under this section shall be guided by the purposes of this chap
ter.

• (3)

• (A) Any agency using the authority given it under subsection (a) of
this section shall review standards of conduct for its employees for
resolving potential conflicts of interest to make sure they adequately
establish guidelines for situations likely to arise through the use of
this authority, including but not limited to cases where present or for
mer employees or their partners negotiate licenses or assignments of
titles to inventions or negotiate cooperative research and develop
ment agreements with Federal agencies (including the agency with
which the employee involved is or was formerly employed).

• (B) If, in implementing subparagraph (A), an agency is unable to
resolve potential conflicts of interest within its current statutory
framework, it shall propose necessary statutory changes to be for
warded to its authorizing committees in Congress.

• (4) The laboratory director in deciding what cooperative research and
development agreements to enter into shall-

• (A) give special consideration to small business firms, and consortia
involving small business firms; and

• (B) give preference to business units located in the United States
which agree that products embodying inventions made under the
cooperative research and development agreement or produced
through the use of such inventions will be manufactured substantially
in the United States and, in the case of any industrial organization or
other person subject to the control of a foreign company or govern
ment,as appropriate, takeinto consideration whether ornot suchfor
eign government permits United ·States agencies, organizations, or
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• (iv) An agency which has contracted with a non-Federal entity to
operate a laboratory shall review each agreement under this section.
Within 30 days after the presentation, by the director of the labora
tory, of such agreement, the agency shall, on the basis of such review,
approve or request specific modification to such agreement. Such
agreement shall not take effect before approval under this clause.

• (v) If an agency fails to complete a review under clause (iv) within
the 30-day period specified therein, the agency shall submit to the
Congress, within 10 days after the end of that 30-day period, a
report on the reasons for such failure. The agency shall, at the end
of each successive 30-day period thereafter during which such fail
urecontinues, submit to theCongress another report on thereasons
for the continuing failure. Nothing in this clause relieves the
agency of the requirement to complete a review under clause (iv).

• (vi) In any case in which an agency which has contracted with a
non-Federal entity to operate a laboratory requests the modification
of an agreement presented under this section, the agency shall
promptly transmit a written explanation of such modification to the
director of the laboratory concerned.

• (D)

• (i) Any non-Federal entity that operates a laboratory pursuant to a
contract with a Federal agency shall submit to the agency any coop
erative research and development agreement that the entity pro
poses to enter into with a small business firm and the joint work
statement required with respect to that agreement.

• (ii) A Federal agency that receives a proposed agreement and joint
work statement under clause (i) shall review and approve, request
specific modifications to, or disapprove the proposed agreement
and joint work statement within 30 days after such submission. No
agreement may be entered into by a Government-owned, contrac
tor-operated laboratory under this section before both approval of
the agreement and approval of a joint work statement under this
clause.

• (iii) In any case in which an agency which has contracted with an
entity referred to in clause (i) disapproves or requests the modifica
tionof a cooperative research and development agreement orjoint
work statement submitted under that clause, the agency shall trans
mit a written explanation of such disapproval or modification to the
head of the laboratory concerned.

(6) Each agency shall maintain a record of all agreements entered into
under this section.
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under a conunon contract described in subparagraph (B), and the pri
mary purpose of which is the performance of research and develop
ment, or theproduction, maintenance, testing, or dismantlement of a
nuclear weapon or its components, for the Federal Government, but
such term does not include any facility covered by Executive Order
No. 12344, dated February 1, 1982, pertaining to the naval nuclear
propulsion program;

• (3) the term "joint work statement" means a proposal prepared for a
Federal agency by the director of a Government-owned, contractor
operated laboratory describing the purpose and scope of a proposed
cooperative research and development agreement, and assigning rights
and responsibilities among the agency, the laboratory, and any other
party or parties to the proposed agreement; and

• (4) the term "weapon production facility of the Department of Energy"
means a facility under the control or jurisdiction of the Secretary of
Energy that is operated for national security purposes and is engaged in
the production, maintenance, testing, or dismantlement of a nuclear
weapon or its components.

• (e) Determination of laboratory missions

For purposes of this section, an agency shall make separate determina
tions of the mission or missions of each of its laboratories.

• (f) Relationship to other laws

Nothing in this section is intended to limit or diminish existing authorities
of any agency.

• (g) Principles

In implementing this section, each agency which has contracted with a
non-Federal entity to operate a laboratory shall be guided by the follow
ing principles:

• (1) The implementation shall advance program missions at the labora
tory, including any national security mission.

• (2) Classified information and unclassified sensitive information
protected by law, regulation, or Execntive order shall be appropriately
safeguarded.

Sec. 3710b. Rewards for scientific, engineering, and
technical personnel of Federal agencies

The head of each Federal agency that is making expenditures at a rate of
more than $50,000,000 per fiscal year for research and development in its

Government-operated laboratories shall use the appropriate statutory
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royalties or other payments from any invention going to the labora
tory where the invention occurred. The royalties or other payments so
transferred to any laboratory may be used or obligated by that labo
ratory during the fiscal year in which they are received or during the
succeeding fiscal year-

o (i) to reward scientific, engineering, and technical employees of
the laboratory, including developers of sensitive or classified tech
nology, regardless of whether the technology has commercial
applications;

o (ii) to further scieutific exchange among the laboratories of the
agency;

o (iii) for education and training of employees consistent with the
research and development missions and objectives of the agency or
laboratory, and for other activities that increase the potential for
transfer of the technology of the laboratories of the agency;

o (iv) for payment of expenses incidental to the administration and
licensing of intellectual property by the agency or laboratory with
respect to inventions made at that laboratory, including the fees or
other costs for the servicesof other agencies, persons, or organiza
tions for intellectual property management and licensing services;
or

o (v) for scientific research and development consistent with the
research and development missions and objectives of the labora
tory.

o (e) All royalties or other payments retained by the agency or labora
tory after payments have been made pursuant to subparagraphs (A)
and (B) that is unobligated and unexpended at the end of the second
fiscal year succeeding the fiscal year in which the royalties and other
payments were received shall be paid into the Treasury.

o (2) If, after payments to inventors under paragraph (1), the royalties or
other payments received by an agency in any fiscal year exceed 5 per
cent of the budget of the Government-operated laboratories of the
agency for that year, 75 percent of such excess shall be paid to the Trea
sury of the United States and the remaining 25 percent may be used or
obligated under paragraph (1)(B). Any funds not so used or obligated
shall be paid into the Treasury of the United States.

o (3) Any payment made to an employee under this section shall be in
addition to the regular pay of the employee and to any other awards
made to the employee, and shall not affect the entitlement of the
employee to any regular pay, annuity, or award to which he is otherwise
entitled or for which he is otherwise eligible or limit the amount
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Sec. 3710d. Employee activities

• (a) In general

If a Federal agency which has ownership of or the right of ownership to an
invention made by a Federal employee does not intend to file for a patent
application or otherwise to promote commercialization of suchinvention,
the agency shall allow the inventor, if the inventor is a Government
employee or former employee who made the invention during the course
of employment with the Government, to obtain or retain title to the inven
tion.(subject to reservation by the Government of a nonexclusive, non
transferrable, irrevocable, paid-up license to practice the invention or have
the invention practiced throughout the world by or on behalf of the Gov
ernment). In addition, the agency may condition the inventor's right to title
on the timely filing of a patent application in cases when the Government
determines that it hasormayhavea needto practice theinvention.

• (b) "Special Government employees" defined

For purposes of this section, Federal employees include "special Govern
ment employees" as defined in section 202 of title 18.

• (c) Relationship to other laws

Nothing in this section is intended to limit or diminish existing authorities
of any agency.

Sec. 3711. National Technology Medal

• (a) Establishment

There is hereby established a National Technology Medal, which shall be
of such design and materials and bear such inscriptions as the President,
on the basis of recommendations submitted by the Office of Science and
Technology Policy, may prescribe.

(b) Award

The President shall periodically award the medal, on the basis of recom
mendations received from the Secretary or on the basis of such other
information andevidence as he deems appropriate, to individuals orcom
panies, which in his judgment are deserving of special recognition by rea
son of their outstanding contributions to the promotion of technology or
technologicalmanpower for the improvement of the economic, environ
mental, or social well-being of the United States.

(c) Presentation

The presentation of the award shall be made by the President with such
ceremonies as he may deem proper.



APPENDIX III 203

ment shall not be effective unless and until the Secretary has submitted
a detailed description thereof to the Congress and a period of 30 days
has elapsed since that submission.

o (3) Not more than two awards may be made within any subcategory in
any year, nnIess the Secretary determines that a third award is merited
and can be given at no additional cost to the Federal Government (and
no award shall be made within any category or subcategory if there are
no qualifying enterprises in that category or subcategory).

o (d) Criteria for qualification

o (1) An organization may qualify for an award under this section only if
it-

o (A) applies to the Director of the National Institute of Standards and
Technology in writing, for the award,

o (B) permits a rigorous evaluation of the way in which its business and
other operations have contribnted to improvements in the quality of
goods and services, and

o (C) meets such requirements and specifications as the Secretary, after
receiving recommendations from the Board of Overseers established
nnder paragraph (2)(B) and the Director of the National Institute of
Standards and Technology, determines to be appropriate to achieve
the objectives of this section. In applying the provisions of subpara
graph (C) with respect to any organization, the Director of the
National Institute of Standards and Technology shall rely upon an
intensive evaluation by a competent board of examiners which shall
review the evidence submitted by the organization and, through a site
visit, verify the accuracy of the quality improvements claimed. The
examination should encompass all aspects of the organization's
current practice of quality management, as well as the organization's
provision for quality management in its future goals. The award shall
be given only to organizations which have made outstanding
improvements in the quality of their goods or services (or both) and
which demonstrate effective quality management through the
training and involvement of all levels of personnel in quality
improvement.

o (2)

o (A) The Director of the National Institute of Standards and Technol
ogy shall, under appropriate contractual arrangements, carry out the
Director's responsibilities nnder snbparagraphs (A) and (B) of para
graph (1) through one or more broad-based nonprofit entities which
are leaders in the field of quality management and which have a his
tory of service to society.
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the results of such conference shall be published and then submitted to the
President and to the Committees on Science, Space, and Technology and
Public Works and Transportation of the House of Representatives and the
Committee on Commerce, Science, and Transportation of the Senate.

Sec. 3711c. Advanced Motor Vehicle Research Award

(a) Establishment

There is established a National Award for the Advancement of Motor
Vehicle Research and Development. The award shall consist of a medal,
and a cash prize if funding is available for the prize under subsection (c)
of this section. The medal shall be of such design and materials and bear
inscriptions as is determined by the Secretary of Transportation.

• (b) Making and presenting award

The Secretary of Transportation shall periodically make and present the
award to domestic motor vehicle manufactnrers, suppliers, or Federal lab
oratory personnel who, in the opinion of the Secretary of Transportation,
have substantially improved domestic motor vehicle research and devel
opment in safety, energy savings, or environmental impact No person
may receivethe award morethan once every 5 years.

• (c) Funding for award

The Secretary of Transportation may seek and accept gifts of money from
private sources for the purpose of making cash prize awards nnder this
section. Such money may be used only for that purpose, and only such
money may be used for that purpose.

Sec. 3712. Personnel Exchanges

The Secretary and the National Science Foundation, jointly, shall estab
lish a program to foster the exchange of scientific and technical personnel
among academia, industry, and Federal laboratories. Such program shall
include both (1) federally supported exchanges and (2) efforts to stimulate
exchanges without Federal funding.

Sec. 3713. Authorization of Appropriations

(a)

• (1) There is authorized to be appropriated to the Secretary for the pur
poses of carrying out sections 3704, 3710(g), and 3711 of this title not
to exceed $3,400,000 for the fiscal year ending September 30, 1988.
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(b) Partnership progress reports

The Secretary shall include in each triennial report required under section
3704a(d) of this title a discussion and evaluation of the activities carried
out pursuant to this section during the period covered by the report.

(c) "Partnership intermediary" defined

For purposes of this section, the term "partnership intermediary" means
an agency of a State or local government, or a nonprofit entity owned in
whole or in part by, chartered by, fnnded in whole or in part by, or oper
ated in whole or in part by or on behalf of a State or local government,
that assists, counsels, advises, evaluates, or otherwise cooperates with
small business firms that need or can make demonstrably productive use
of technology-related assistance from a Federal laboratory, including
State programs receiving funds under cooperative agreements entered
into under section 5121(b) of the Omnibus Trade and Competitiveness
Act of 1988 (15 U.S.C. 2781 note).

Sec. 3716. Critical Industries

o (a) Identification of industries and development of plan

The Secretary shall-

o (I) identify those civilian industries in the United States that are neces
sary to support a robust manufacturing infrastructure and critical to the
economic security of the United States; and

o (2) list the major research and development initiatives being under
taken, and the substantial investments being made, by the Federal
Government, including its research laboratories, iu each of the critical
industries identified under paragraph (I).

o (b) Initial report

The Secretary shall submit a report to the Congress within 1 year after
Febrnary 14, 1992, on the actions taken under subsection (a) of this sec
tion.

o (c) Annual updates

The Secretary shall annually submit to the Congress an update of the
report submitted under subsection (b) of this section. Each such update
shall-

o (I) describe the status of each identified critical industry, including the
advances and declinesoccurring since themostrecent report; and

o (2) identify any industries that should be added to the list of critical
industries.
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o (11) one representative from a civilian Federal agency not otherwise
represented on the Council, to he rotated amoug such agencies every 2
years; and

o (12) one representative from the Foundation for the Malcolm Baldrige
National Quality Award.

(c) Terms

The term of office of each memher of the Council appointed under para
graphs (I) through (7) of suhsection (b) of this section shall be 2 years,
except that when making the initial appointments under such paragraphs,
the Secretary shall appoint not more than 50 percent of the members to I
year terms. No member appointed under such paragraphs shall serve on
the Council for more than 2 consecutive terms.

o (d) Chairman and Vice Chairman

The Secretary shall designate one of the members initially appointed to the
Council as Chairman. Thereafter, the members of the Council shall annually
elect one of their number as Chairman.The members of the Conncil shall also
annually elect one of their members as Vice Chairman. No individual shall
serve as Chairman or Vice Chairman for more than 2 consecutive years.

(e) Executive Director and employees

The Council shall appoint and fix the compensation of an Executive Direc
tor, who shall hire and fix the compensation of such additional employees as
may be necessary to assist the Council in carrying out its functions. In biting
such additional employees, the Executive Director shall ensure that no indi
vidual hired has a conflict of interest with the responsibilities of the Council.

o (f) Funding

There is established in the Treasury of the United States a National Qual
ity Performance Trust Fund, into which all funds received by the Council,
through private donations or otherwise, shall be deposited. Amounts in
such Trust Fund shall be available to the Council, to the extent provided
in advauce iu appropriatious Acts, for the purpose of carrying out the
functions of the Council uuder this Act.

o (g) Contributious

The Council may not accept private donations from a single source in
excess of $25,000 per year. Private donations from a single source in
excess of $10,000 per year may be accepted by the Council only on
approval of two-thirds of the Couucil.

o (h) Anuual report

The Council shall anuually subntit to the President and the Congress a
comprehensive and detailed reporton-
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COOPERATIVE RESEARCH AND
DEVELOPMENT AGREEMENTS
(CRADAS) AT NATIONAL LABS

15 USC 3710A

• United States Code

• TITLE l5-GOMMERCEANDTRADE

• CHAPTER 63-TECHNOLOGY INNOVATION

Sec. 3710a. Cooperative Research and Development
Agreements

(a) General authority. Each Federal agency may permit the director of any
of its Government-operated Federal lahoratories, and, to the extent
provided in an agency-approved joint work statement or, if permitted
by the agency, in an agency-approved annual strategic plan, the
director of any of its Government-owned, contractor-operated labora
tories-

(1) to enter into cooperative research and development agreements on
behalf of such agency (subject to subsection (c) of this section) with
other Federal agencies; units of State or local government; indus
trial organizations (including corporations, partnerships, and lim
ited partnerships, and industrial development organizations); public
and private foundations; nonprofit organizations (including univer
sities); or other persons (including licensees of inventions owned by
the Federal agency); and
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(ii) if the collaborating party fails to grant such a license, to
grant the license itself.

(C) The Government may exercise its right retained under subpara
graph (B) only in exceptional circumstances and only if the
Government determines that':""-

(i) the action is necessary to meet health or safety needs that
are not reasonably satisfied by the collaborating party;

(ii) the action is necessary to meet requirements for public use
specified by Federal regulations, and snch requirements
are not reasonably satisfied by the collaborating party; or

(iii) the collaborating party has failed to comply with an
agreement containing provisions described in subsection
(c)(4)(B).

This deterntination is subject to administrative appeal and
jndicial review under section 203(2) of title 35, United States
Code.

(2) Under agreements entered into pursuant to subsection (a)(l), the
laboratory shall ensure that a collaborating party may retain title to
any invention made solely by its employee in exchange for nor
mally granting the Government a nonexclusive, nontransferable,
irrevocable, paid-up license to practice the invention or have the
invention practiced thronghout the world by or on behalf of the
Government forresearch or other Government purposes.

(3) Under an agreement entered into pursuant to subsection (a)(l), a
laboratory may-

(A) accept, retain, and use funds, personnel, services, and property
from a collaborating party and provide personnel, services, and
property to a collaborating party;

(B) use funds received from a collaborating party in accordance
with subparagraph (A) to hire personnel to carry out the agree
ment who will not be subject to fnll-time-equivalent restric
tions of the agency;

(C) to the extent consistent with any applicable agency require
ments or standards of conduct, permit an employee or former
employee of the laboratory to participate in an effort to com
mercialize an invention made by the employee or former
employee while in the employment or service of the Govern
ment; and

(D) waive, subject to reservation by the Government of a nonex
clusive, irrevocable, paid-up license to practice the invention
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(c) Contract considerations.

(1) A Federal agency may issue regulations on suitable procedures for
implementing theprovisions of this section; however, implementa
tion of this section shall not be delayed until issuance of such regu
lations.

(2) The agency in permitting a Federal laboratory to enter into agree
ments under this section shall be guided by the pmposes of this Act.

(3)

(A) Any agency using the authority given it under subsection (a)
shall review standards of conduct for its employees for resolv
ing potential conllicts of interest to make sure they adequately
establish guidelines for situations likely to arise through the
use of this authority, including but not limited to cases where
present or former employees or their partners negotiate
licenses or assignments of titles to inventions or negotiate
cooperative research and development agreements with Fed
eral agencies (including the agency with which the employee
involved is or was formerly employed).

(B) If, in implementing subparagraph (A), an agency is unable to
resolve potential conllicts of interest within its current statutory
framework, it shall propose necessary statutory changes to be
forwarded to its authorizing committees in Congress.

(4) The laboratory director in deciding what cooperative research and
development agreements to enter into shall-

(A) give special consideration to small business firms, and consor
tia involving small business firms; and

(B) give preference to business units located in the United States
which agree that products embodying inventions made under
the cooperative research and development 'agreement or pro
duced through the use of such inventions will be manufactured
substantially in the United States and, in the case of any indus
trial organization or other person subject to the control of a for
eign company or government, as appropriate, take into
consideration whether or not such foreign government permits
United States agencies, organizations, or other persons to enter
into cooperative research and development agreements and
licensingagreements.

(5)

(A) If the head of the agency or his designee desires an opportunity
to disapprove or require the modification of any such agree
ment presented by the director of a Government-operated
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(6) Each agency shall maintain a record of all agreements entered into
under this section.

(7)

(A) No trade secrets or commercial or financial information that is
privileged or confidential, under the meaning of section
552(b)(4) of title 5, United States Code, which is obtained in
the conduct of research or as a result of activities uuder this Act
[15 USCS §§ 3701 et seq.] from a uou-Federal party partici
patiug in a cooperative research aud development agreement
shall be disclosed.

(B) The director, or iu the case of a coutractor-operated labora
tory, the agency, for a period of up to 5 years after develop
ment of information that results from research and
development activities conducted uuder this Act [15 USCS
§§ 3701 et seq.] and that would be a trade secret or commer
cial or finaucial iuformation that is privileged or confidential
if the informatiou had beeu obtaiued from a non-Federal party
participating in a cooperative research and development
agreement, may provide appropriate protectious agaiust the
disseminationof such information, including exemption from
subchapter II of chapter 5 of title 5, United States Code [5
USCS §§ 551 et seq.].

(d) Definitions. As used iu this section-

(I) the term "cooperative research and developmeut agreement" meaus
any agreement between one or more Federal laboratories and one or
more nou-Federal parties under which the Governmeut, through its
laboratories, provides personnel, services, facilities, equipment,
intellectual property, or otherresources with or without reimburse
ment (but uot funds to non-Federal parties) and the non-Federal
parties provide funds, personnel, services, facilities, equipment,
intellectual property, or other resources toward the conduct of spec
ified research or development efforts which are consistent with the
missions of the laboratory; except that such term does not include a
procurement contract or cooperative agreement as those terms are
used in sections 6303, 6304, and 6305 of title 31, United States
Code;

(2) the term "laboratory" means-

(A) a facility or group of facilities owned, leased, or otherwise
used by a Federal agency, a substantial purpose of which is the
performance of research, development, or engineering by
employees of the Federal Government;
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ADVANCED TECHNOLOGY PROGRAM
15 USC 278N
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Sec. 278n. Advanced Technology Program

• (a) Establishment; purpose; focns; guidance

There is established in the Institute an Advanced Technology Program
(hereafter in this chapter referred to as the "Program") for the purpose of
assisting United States businesses in creating and applying the generic
technology and research results necessary to-

• (1) commercialize significant new scientific discoveries and technolo-
gies rapidly; and

• (2) refine manufacturing technologies.

The Secretary, acting through the Director, shall assure that the Program
focuses on improving the competitive position of the United States and its
businesses, gives preferenceto discoveries and to technologies thathave
great econontic potential, and avoids providing undue advantage to spe
cific companies. In operating the Program, the Secretary and Director
shall, as appropriate, be guided by the findings and recommendations of
the Biennial National Critical Technology Reports prepared pursuant to
section 6683 of title 42.

• (b) Authority of Secretary; research and development; contracts and coop
erative agreements; Federal laboratories; otheractivities with joint ventures

Under the Program established in subsection (a) of this section, and con
sistent with the mission and policies of the Institute, the Secretary, acting
through the Director, and subjectto snbsections (c) and (d) of this section,
may-

• (1) aid industry-led United States joint research and development ven
tures (hereafter in this section referred to as "joint ventures") (which
may also include universities and independent research organizations),
including those involving collaborative technology demonstration
projects which develop and test prototype equipment and processes,
through-

• (A) provision of organizational and technical advice; and

(B) participation in such joint ventures by means of grants, cooper
ative agreements, or contracts, if the Secretary, acting through the
Director, determines participation to be appropriate, which may
include

• (i) partial start-up funding,

• (ii) provision of a ntinority share of the cost of such joint ventures
for up to 5 years, and
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• (d) Contracts or awards; criteria; restrictions

When entering into contracts or making awards under subsection (b) of
this section, the following shall apply:

• (I) No contract or award may be made until the research project in
question has been subject to a merit review, and has, in the opinion of
the reviewers appointed by the Director and the Secretary, acting
through the Director, been shown to have scientific and technical merit.

• (2) In the case of joint ventures, the Program shall not make an award
nnless the award will facilitate the formation of a joint venture or the
initiation of a new research and development project by an existing
joint venture.

• (3) No Federal contract or cooperative agreement under snbsection
(b)(2) of this section shall exceed $2,000,000 over 3 years, or be for
more than 3 years nnless a full and complete explanation of such pro
posed award, including reasons for exceeding these limits, is snbmitted
in writing by the Secretary to the Committee on Commerce, Science,
and Transportation of the Senate and the Committee on Science, Space,
and Technology of the House of Representatives. The proposed con
tract or cooperative agreement may be executed only after 30 calendar
days on which both Houses of Congress are in session have elapsed
since such submission. Federal funds made available under subsection
(b)(2) of this section shall be used only for direct costs and not for indi
rect costs, profits, or management fees of the contractor.

• (4) In determining whether to make an award to a particular joint ven
ture, the Program shall consider whether the members of the joint ven
ture have made provisions for the appropriate participation of small
United Statesbusinesses in suchjoint venture.

• (5) Section 552 of title 5 shall not apply to the following information
obtained by the Federal Government on a confidential basis in connec
tion with the activities of any business or any joint venture receiving
funding under the Program-

(A) information on the business operation of any member of the
business orjoint venture; and

• (B) trade secrets possessed by any business or any member of the
joint venture.

• (6) Intellectual property owned and developed by any business or joint
venture receiving funding or by any member of such a joint venture
may not be disclosed by any officer or employee of the Federal Gov
ernment except in accordance with a written agreement between the
owner or developer and the Program.
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• (11)

• (A) Title to any intellectual property arising from assistance pro
vided under this section shall vest in a company or companies
incorporated in the United States. The United States may reserve a
nonexclusive, nontransferahle, irrevocable paid-up license, to have
practiced for or on behalf of the United States, in connection with
any such intellectual property, but shall not, in the exercise of such
license, publicly disclose proprietary information related to the
license. Title to any such intellectual property shall not be trans
ferred or passed, except to a company incorporated in the United
States, until the expiration of the first patent obtained in connection
with such intellectual property.

• (B) For purposes of this paragraph, the term "intellectual property"
means an invention patentable under title 35 or any patent on such
an invention.

• (C) Nothing in this paragraph shall be constrned to prohibit the
licensing to any company of intellectual property rights arising
fromassistance provided under this section.

• (e) Suspension for failure to satisfy eligibility criteria

The Secretary may, within 30 days after notice to Congress, suspend a
company orjoint venture fromcontinued assistance under this section if
the Secretary determines that the company, the country of incorporatiou
of the company or a parent company, or the joint venture has failed to sat
isfy any of the criteria set forth in subsectiou (d)(9) of this section, and
that it is in the national interest of the United States to do so.

(f) Coordination with other Federal technology programs

When reviewing private sector requests for awards under the Program,
and when monitoring the progress of assisted research projects, the Sec
retary and the Director shall, as appropriate, coordinate with the Secretary
of Defense and other senior Federal officials to ensure cooperation and
coordination in Federal technology programs and to avoid unnecessary
duplication of effort. The Secretary and the Director are authorized to
work with the Director of the Office of Science and Technology Policy,
the Secretary of Defense, and other appropriate Federal officials to form
interagency working groups or special project offices to coordinate Fed
eral technology activities.

(g) Meetings with industry sources

In order to analyze the need for the value of joint ventures and other
research projects in specific technical fields, to evaluate any proposal
made by a joint venture or company requesting the Secretary's assistance,
or to monitor the progress of anyjoint venture or any company research
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SAMPLE CRADA AGREEMENT

STEVENSON-WYDLER (15 USC 3710)

COOPERATIVE RESEARCH AND DEVELOPMENT

AGREEMENT (hereinafter "CRADA") No .. _

BETWEEN

under its U.S. Department of Energy Contract

No. (hereinafter "Contractor")

AND

_______ (hereinafter "Participant"),

both being hereinafter jointly referred to as the "Parties"

ARTICLE I: DEFINITIONS

A. "Government" means the United States of America and agencies thereof.

B. "DOE" means the Department of Energy, an agency of the United States
of America.

C. "Contracting Officer" means the DOE employee adntinistering the Con
tractor's DOE contract.
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ARTICLE II: STATEMENT OF WORK

Appendix A, Statement of Work,is hereby incorporated into this
CRADAby reference.
OR

AppendixA is the Statement of Work.

ARTICLE III: FUNDING AND COSTS

227

A. The Participant's estimated contribution is $__. The Government's
estimated contribution, which is provided through the Contractor's con
tract with DOE, is $__, subject to available funding.

B. Neither Party shall have an obligation to continue or complete perform
ance of its work at a cost in excess of its estimatedcost as containedin
Article lIT A above, including any subsequent amendment.

C. Each Party agrees to provide at least _ days' notice to the other Party if
the actual cost to complete performance will exceed its estimated cost.

D. [For CRADAs that include (nonfederal) funding on a funds-in basis, an
advance payment provision will be negotiated consistent with current
DOE policy]

ARTICLE IV: PERSONAL PROPERTY

All tangible personal property produced under this CRADA shall
become the property of the Participant or the Government, depending
upon whose funds were used to obtain it. Such property is identified in
Appendix A, Statement of Work. Personal Property shall be disposed of as
directed by the owner at the owner's expense. All jointly funded property
shall be owned by the Government.

ARTICLE V: DISCLAIMER

THE GOVERNMENT, THE PARTICIPANT, AND THE CONTRAC
TOR MAKE NO EXPRESS OR IMPLIED WARRANTY AS TO THE
CONDITIONS OF THE RESEARCH OR ANY INTELLECTUAL PROP
ERTY OR PRODUCT MADE OR DEVELOPED UNDER THIS CRADA,
OR THE OWNERSHIP, MERCHANTABILITY, OR FITNESS FOR A
PARTICULAR PURPOSE OF THE RESEARCH OR RESULTING
PRODUCT. NEITHER THE GOVERNMENT, THE PARTICIPANT, NOR
THE CONTRACTOR SHALL BE LIABLE FOR SPECIAL, CONSE
QUENTIAl", OR INCIDENTAL DAMAGES ATTRIBUTED TO SUCH
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the recipient, shall come into recipient's possession without breach of
any of the obligatious set forth herein by the recipient, or shall be inde
pendently developed by recipient's employees who did not have access
to such Proprietary Information.

(The following paragraph may be included in this article if desired.)

E. In no case shall the Contractor provide Proprietary Information of Par
ticipant to any person or entity for commercial purposes, unless other
wise agreed to in writingby such Participant.

ARTICLE VIII: OBLIGATIONS AS TO PROTECTED
CRADA INFORMATION

A. Each Party may designate as Protected CRADA Information, as defined
in Article I, any Generated Information produced by its employees and,
with the agreement of the other Party, mark any Generated Information
produced by the other Party's employees. Ail such designated Protected
CRADA Information shall be appropriately marked.

B. For a period of __ [not to exceed five years] from the date Protected
CRADA Information is produced, Parties agree not to further disclose
such Information except:

(I) As necessary to perform this CRADA;

(2) As provided in Article XI [REPORTS AND ABSTRACTS];

(3) As requested by the DOE Coutractiug Officer to be provided to other
DOE facilities for use ouly at those DOE facilities with the sarue protec
tion in place; or as mutuallyagreedby the parties in advance.

C. The obligatious of (B) above shall end sooner for auy Protected CRADA
Information that shall become publicly kuowu without fault of either
Party, shall come iuto a Party's possession without breach by that Party
of the obligations of (B) above, or shall be independently developed by
a Party's employees who did not have access to the Protected CRADA
Information.

ARTICLE IX: RIGHTS IN GENERATED
INFORMATION

The Parties agree that they shall have no obligations of nondisclosure
or limitations on their use of, and the Government shall have unlimited
rights in, all Generated Information, all Protected CRADA Information
after the expiration of the period set forth in Article VIII (B) above, and
information provided to the Government or Contractor under this
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ARTICLE XIII: COPYRIGHTS
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A. The Parties may assert copyright in any of their Generated Information.

B. Allocation of rights to copyrights in Generated Information will be
negotiated by the Parties.

C. For Generated Information, the Parties acknowledge that the Govern
ment has for itself and others acting on its behalf, a royalty-free, nonex
clusive, irrevocable, worldwide copyright license to reproduce, prepare
derivative works, distribute copies to the public, and perform publicly
and display publicly, by or on behalf of the Government, all copy
rightable works produced in the performance of this CRADA, subject to
the restrictions this CRADA places on publication of Proprietary Infor
mation and Protected CRADA Information.

D. For all copytighted computer software produced in the performance of
this CRADA, the Party owning the copyright will provide the source
code, an expanded abstract, the object code, and the minimum support
documentation needed by a competent user to understand and use the
software to DOE's Energy Science and Technology Software Center,
P.O. Box 1020, Oak Ridge, TN 37831. The expanded abstract will be
treated in the same manner as Generated Information in subparagraph C
of this Article.

E.The Contractor and the Participant agree that, with respect to any copy
righted computer software produced in the performance of this CRADA,
DOE has the right, at the end of the period set forth in paragraph B of
Article VIII hereof and at the end of each two-year interval thereafter, to
request the Contractor and the Participant and any assignee or exclusive
licensee of the copyrighted software to grant a nonexclusive, partially
exclusive, orexclusive license to aresponsible applicant uponterms that
are reasonable under the circumstances, provided such grant does not
cause a termination of any licensee's rightto use the copyrightedcom
puter software. If the Contractor or the Participant or any assignee or
exclusive Iicensee refuses such request, the Contractor and the Partici
pant agree that DOE has the right to grant the license if DOE determines
thatthe Contractor, the Participant, assignee, or licensee has not made a
satisfactory demonstration thatit is actively pursuing commercialization
of the copyrighted computer software. Before requiring licensing under
this paragraph E, DOE shall fumish the Contractor/Participant written
notice of its intentions to require the Contractor/Participant to grantthe
stated license, and the ContractorlParticipant shall be allowed 30 days
(or such longer period as may be authorized by the cognizant DOE Con
tracting Officer for good cause shown in writing by the ContractorlPar
ticipant) after such notice to show cause why the license should not be
required to be granted. The ContractorlParticipant shall have the right to
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ARTICLE XVI: FILING PATENT APPLICATIONS

233

A. The Parties agree that the Party initially indicated as having an owner
ship interest in any Subject Inventions shall have the first opportunity to
file U.S. and foreign patent applications; but if such Party does not file
such applicationswithin six months after disclosure, then the other Party
to this CRADAmay file patent applications on such inventions, and the
Party initially having ownership efforts shall fully cooperate in this
effort.

B. The Parties agree that DOE has the right to filepatent applications in any
country if neitherParty desires to filea patent applicationfor any Subject
Invention.Notification of suchnegativeintent shall be made in writing to
the DOE ContractingOfficerwithin nine (9) months after the initial dis
closure of such invention or not later than 60 days prior to the time when
any statutorybar ntight foreclosefiling of a U.S. patent application.

ARTICLE XVII: TRADEMARKS

The Parties may seek to obtain trademark/service mark protection on
products or services generated under this agreement in the United States or
foreign countries. [The ownership and other rights relating to this trade
mark shall be as mutually agreed to in writing by the Parties.] The Parties
hereby acknowledge that the Government shall have the right to indicate
on any similar goods or services produced by or for the Government that
such goods or services were derived from and are a DOE version of the
goods or services protected by such trademark/service mark with the
trademark and the owner thereof being specifically identified. In addition,
the Government shall have the right to use such trademark/service mark in
print or communications media.

ARTICLE XVIII: MASK WORKS

The Parties may seek to obtain legal protection for mask works fixed in
semiconductor products generated under this agreement, as provided by
Chapter 9 of Title 17 of the United States Code. [The rights to any mask
work covered by this provision shall be as mutually agreed to in writing by
the Parties.] The parties hereby acknowledge that the Government or oth
ers acting on its behalf shall retain a nonexclusive, paid-Up, worldwide,
irrevocable, nontransferable license to reproduce, import, or distribute the
covered semiconductor product by or on behalf of the Government, and to
reproduce and use the mask work by or on behalf of the Government.
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assigning Party to participate in or observe the research to be
performed nnder this CRADA shall not dnring the period of such
assignments be considered employees of the receiving Party for any
purposes.

B. The receiving Party shall have the right to exercise routine administra
tive and technical supervisory control of the occupational activities of
suchpersonnel during the assignment periodand shall have the right to
approve the assignment of such personnel and/or to later request their
removalby the assigning Party.

C. Theassigning Partyshallbearanyandall costsandexpenses withregard
to its personnel assigned to the receiving Party's facilities under this
CRADA. The receiving Party shall bear facility costs of such assign
ments.

ARTICLE XXIV: FORCE MAJEURE

No failure or omission by Contractor or Participant in the perform
ance of any obligation under this CRADA shall be deemed a breach of
this CRADA or create any liability if the same shall arise from any
cause or causes beyond the control of Contractor or Participant, includ
ing but not limited to the following, which, for the purpose of this
CRADA, shall be regarded as beyond the control of the Party in ques
tion: Acts of God; acts or omissions of any government or agency
thereof; compliance with requirements, rules, regulations, or orders of
any governmental authority or any office, department, agency, or
instrumentality thereof; fire; storm; flood; earthquake; accident; acts of
the public enemy; war; rebellion; insurrection; riot; sabotage; invasion;
quarantine; restriction; transportation embargoes; or failures or delays
in transportation.

ARTICLE XXV: ADMINISTRATION OF CRADA

It is understood and agreed that this CRADA is entered into by the Con
tractor under the authority of its prime contract with DOE. The Contractor
is authorized to and will administer this CRADA in all respects, unless
otherwise specifically provided for herein. Administration of this CRADA
may be transferred from the Contractor to DOE or its designee with notice
of such transfer to the Participant, and the Contractor shall have no further
responsibilities except for the confidentiality, use, and/or nondisclosure
obligations of this CRADA.
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ARTICLE XXX: TERMINATION
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This CRADA may be terminated by either Party npon __days written
notice to the other Party. This CRADAmay also be terminated by the Con
tractor in the event of failure by the Participant to provide the necessary
advance funding, as agreed in Article III.

In the event of termination by either Party, each Party shall be responsi
ble for its share of the costs incurred through the effective date of termina
tion, as well as its share of the costs incurred after the effective date of
termination, and that are related to the termination. The confidentiality,
use, and/or nondisclosure obligations of this CRADA shall survive any
termination of this CRADA.

FOR CONTRACTOR:

By _

TITLE, _

DATE _

FOR PARTICIPANT:

By _

TITLE, _

DATE _

Source: JacobN. ErlichandMichaelMusick. Cooperative Research andDevelopmentAgreement
Handbook. Federal Laboratory Consortium Handbook SeriesNo.5. Washington, D.C.:Federal
Laboratory Consortium forTechnology Transfer, 1994.
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ARTICLE XXVI: RECORDS AND ACCOUNTING
FOR GOVERNMENT PROPERTY

The Participant shall maintain records of receipts, expenditures, and the
disposition of all Government property in its cnstody related to the
CRADA.

ARTICLE XXVII: NOTICES

A. Any communications required by this CRADA, if given by postage pre
paid, first class U.S. Mail addressed to the Party to receive the commu
nication, shall be deemed made as of the day of receipt of such
communication by the addressee, or on the date given if by verified fac
simile. Address changes shall be given in accordance with this Article
and shall be effective thereafter. All such communications, to be consid
ered effective, shall include the number of this CRADA.

B. The addresses, telephone numbers, and facsimile numbers for the Parties
are as follows:

ARTICLE XXVIII: DISPUTES

The Parties shall attempt to jointly resolve all disputes arising from this
CRADA. If the Parties are unable to jointly resolve a dispute within a rea
sonable period of time, they agree to [process to be negotiated by the Par
ties]. To the extent that there is no applicable U.S. federal law, this
CRADA and performance thereunder shall be governed by the law of the
State of _

ARTICLE XXIX: ENTIRE CRADA AND
MODIFICATIONS

A. It is expressly understood and agreed that this CRADA with its Appen
dices contains the entire agreement between the Parties with respect to
the subjectmatter hereof andthatall prior representations or agreements
relating hereto have been merged into this document and are thus super
seded in totality by this CRADA. This CRADA shall not be effective
until approved by DOE.

B. Any agreement to materially change any terms or conditions of this
CRADA or the Appendices shall be valid only if the change is made in
writing, executed by the Parties hereto, and approved by DOE.
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ARTICLE XIX: COST OF INTELLECTUAL
PROPERTY PROTECTION

Each Party shall be responsible for payment of all costs relating to copy
right, trademark, and mask work filing, U.S. and foreign patent application
filing and prosecution, and all costs relating to maintenance fees for U.S. and
foreign patents hereunder that are owned by that Party. GovernrnentJDOE
laboratory funds contributed as DOE's cost share to a CRADA cannot be
given to Participant for payment of Participant's costs of filing and main
taining patents or filing for copyrights, trademarks, and mask works.

ARTICLE XX: REPORTS OF INVENTION USE

Participant agrees to submit, upon request of DOE, a nonproprietary
report no more frequently than annually on efforts to utilize any technol
ogy arising under the CRADA.

ARTICLE XXI: DOE MARCH-IN RIGHTS

The Parties acknowledge that the DOE has certain march-in rights to
any Subject Inventions in accordance with 48 CFR 27.304-I(G).

ARTICLE XXII: U.S. COMPETITIVENESS

The Parties agree that a purpose of this CRADA is to provide substan
tial benefit to the U.S. economy. In exchange for the benefits received
under this CRADA, the Parties therefore agree to the following:

A. Productsembodying Intellectnal Propertydeveloped underthisCRADA
shallbe substantially manufactured in the UnitedStates.

B. Processes, services, and improvements thereof that are covered by Intel
lectualPropertydeveloped underthisCRADAshallbe incorporated into
the Participant'smanufacturing facilities in theUnitedStateseitherprior
to or simultaneously with implementation outside the United States.
Such processes, services, and improvements, when implemented outside
the United States, shall not result in reduction of the use of the same
processes, services, or improvements in the United States.

ARTICLE XXIII: ASSIGNMENT OF PERSONNEL

A. It is contemplated that each Party may assign personnel to the other
Party's facility as part of this CRADA. Such personnelassignedby the
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appeal the decision by the DOE to the grant of the stated license to the
Invention Licensing Appeal Board, as set forth in paragraphs (b)-(g) of
10 CPR 781.65, "Appeals."

F. The Parties agree to place copyright and other notices, as appropriate for
the protection of copyright, in human readable form onto all physical
media, and in digitally encoded form in the header of machine readable
information recorded on such media such that the notice will appear in
human readable form when the digital data are off-loaded or the data are
accessed for display or printout.

ARTICLE XIV: REPORTING INVENTIONS

A. The Parties agree to disclose to each other each and every Subject Inven
tion that may be patentable or otherwise protectable under the Patent
Act. The Parties acknowledge that the Contractor will disclose Subject
Inventions to the DOE within two (2) months after the inventor first dis
closes the invention in writing to the person(s) responsible for patent
matters of the disclosing Party.

B. These disclosures should be iu such detail as to be capable of enabling
one skilled in the art to make and use the invention under 35 USC 112.
The disclosure shall also identify any known actual or potential statutory
bars, i.e., printed publications describing the invention or the public use
or sale of the invention in this conntry. The Parties further agree to dis
close to each other any subsequent known actual or potential statutory
bar that occurs for an invention disclosed but for which a patent applica
tion has not been filed. All invention disclosures shall be marked as con
fidential under 35 USC 205.

ARTICLE XV: TITLE TO INVENTIONS

Whereas DOE has granted rights to the Contractor:

A. [Allocation of rights will be negotiated by the Parties.]

B. The Parties acknowledge that the DOE may obtain title to each Subject
Invention reported under Article XIV for which a patent application or
applications are not filed and for which any issued patents are not main
tained by any Party to this CRADA.

C. The Parties acknowledge that the Government retains a nonexclusive,
nontransferable, irrevocable, paid-up license to practice or to have prac
ticed for or on behalf of the United States every Subject Iovention under
this CRADA throughout the world.
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CRADA that is not marked as being copyrighted (subject to Article XIII)
or as Protected CRADA Information (subject to Article VIII B) or Pro
prietary Information (subject to Article VII B), or that is an invention, dis
closure of which may later be the subject of a U.S. or foreign patent
application.

ARTICLE X: EXPORT CONTROL

THE PARTIES UNDERSTAND THAT MATERIALS AND INFOR
MATION RESULTING FROM THE PERFORMANCE OF THIS
CRADA MAY BE SUBJECT TO EXPORT CONTROL LAWS AND
THAT EACH PARTY IS RESPONSIBLE FOR ITS OWN COMPLI
ANCE WITH SUCH LAWS.

ARTICLE XI: REPORTS AND ABSTRACTS

A. The Parties agree to produce the following deliverables:

(1) An initial abstract snitable for public release;

(2) Other abstracts (final when work is complete, and others as sub
stantial changes in scope and dollars occur);

(3) A final report, to include a list of subject inventions;

(4) A semiannual, signed financial report of the Participant's in-kind
contributions to the project;

(5) Other topical/periodic reports where the nature of research and
magnitude of dollars jnstify; and

(6) Computer software in source- and object-code format, as defined
within the Statement of Work.

B. It is understood that the Contractor has the responsibility to provide the
above information at the time of its completion to the DOE Officeof Sci
entific and Technical Information.

ARTICLE XII: PREPUBLICATION REVIEW

A. The Parties agree to secure prepublication approval from each other,
which shall not be urueasonably withheld or denied beyond _days.

B. The Parties agree that neither will use the name of the other Party or its
employees in auy promotional activity, such as advertisements, with ref
erence to any product or service resulting from this CRADA, without
prior written approval of the other Party.
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RESEARCH OR RESULTING PRODUCT, INTELLECTUAL PROP
ERTY, OR PRODUCT MADE OR DEVELOPED UNDER THIS CRADA.

ARTICLE VI: PRODUCT LIABILITY

Except for any liability resulting from any negligent acts or omissions of
Contractor, Participant indemnifies the Government and the Contractor for
all damages, costs, and expenses, inclnding attorney's fees, arising from per
sonal injury or property damage occurring as a result of the making, using,
or selling of a product, process, or service by or on behalf of the Participant,
its assignees or licensees, that was derived from the work performed under
this CRADA. In respect to this Article, neither the Government nor the Con
tractor shall be considered assignees or licensees of the Participant as a
result of reserved Government and Contractor rights. The indemnity set
forth in this paragraph shall apply only if Participant shall have been
informed as soon and as completely as practical by the Contractor andlor the
Government of the action alleging such claim and shall have been given an
opportunity, to the maximum extent afforded by applicable laws, rules, or
regulations, to participate in and control its defense, and the Contractor
andlor Government shall have provided all reasonably available information
and reasonable assistance requested by Participant. No settlement for which
Participant would be responsible shall be made without Participant's con
sent unless required by final decree of a court of competent jurisdiction.

ARTICLE VII: OBLIGATIONS AS TO
PROPRIETARY INFORMATION

A. If Proprietary Information is orally disclosed to a Party, it shall be iden
tified as such, orally, at the time of disclosure and confirmedin a written
summary thereof within _ days as being Proprietary Information.

B. Each Party agrees to not disclose Proprietary Information provided by
another Party to anyone other than the CRADAParticipantand Contrac
tor without written approval of the providing Party, except to Govern
ment employees who are subject to the statutory provisions against
disclosure of confidential information set forth in the Trade Secrets Act
(18 USC 1905).

C. All Proprietary Information shall be returned to the provider thereof at
the conclusion of this CRADAat the provider's expense.

D. All Proprietary Informationshallbe protected,unless anduntil suchPro
prietary Information shall become publicly known without the fault of
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D. "Generated Information" means information produced in the perform
ance of this CRADA.

E. "Proprietary Information" means information which embodies (i) trade
secrets or (it) commercial or financial information which is privileged or
confidential under the Freedom of Information Act (5 USC 552 fh)(4»,
either of which is developed at private expense outside of this CRADA
aud which is marked as Proprietary Information.

F. "Protected CRADA Information" means Generated Information which
is marked as being Protected CRADA Information by a Party to this
CRADA and which would have been Proprietary Information had it
been obtained from a nonfederal entity.

G. Subject Invention means any invention of the Contractor or Participant
conceived or first actnally reduced to practice in the performance of
work under this CRADA.

H. "Intellectual Property" means patents, trademarks, copyrights, mask
works, protected CRADA information, and other forms of comparable
property rights protected by federal law and other foreign counterparts.

I. "Trademark" meansa distinctivemark, symbol,oremblemused in com
merce by a producer or manufacturer to identify and distinguish its
goods or services from those of others.

J. "Mask Work" means a series of related images, however fixed or
encoded, having or representing the predetermined, three-dimensional
pattern of metallic, insulating, or semiconductor material present or
removed from the layers of a semiconductor chip product; and in
which series the relation of the images to one another is that each
image has the pattern of the surface of one form of the semiconductor
chip product.

K. "RD&D" means research, development, and demonstration performed
by the Contractor and the Participant under this CRADA, including
works performed by consultants or other contractors and snbcontractors
under this CRADA.

L. "Background Intellectual Property" means the Intellectual Property
rights in the items identified by the Parties in Appendix D, Background
Intellectual Property, which were in existence prior to or are first pro
duced outside of this CRADA, except that in the case of inventions in
those identified items, the inventions must have been conceived outside
of this CRADA and not first actually reduced to practice under this
CRADA to qualify as Background Intellectual Property. Licensing of
Background Intellectual Property, if agreed to by the Parties, shall be the
subject of separate licensing agreements between the Parties. Back
gronnd Intellectual Properties are not Subject Inventions.
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project which receives Federal funds under the Program, the Secretary,
the Under Secretary of Commerce for Technology, and the Director may,
notwithstanding any other provision of law, meet with such industry
sources as they consider useful and appropriate.

(h) Standards development

Up to 10 percent of the funds appropriated for carrying out this section
may be used for standards development and technical activities by the
Institute in support of the purposes of this section.

(i) Acceptance of funds from other Federal departments and agencies

In addition to such sums as may be authorized and appropriated to the
Secretary and Director to operate the Program, the Secretary and Director
also may accept funds from other Federal departments and agencies for
the purpose of providing Federal funds to support awards under the Pro
gram. Any Program award which is supported with funds which origi
nally came from other Federal departments and agencies shall be selected
and carried out according to the provisions of this section.

(j) Definitions

As used in this section-

• (I) the term "joint venture" means any group of activities, including
attempting to make, making, or performing a contract, by two or more
persons for the purpose of-

• (A) theoretical analysis, experimentation, or systematic study of
phenomena or observable facts;

• (B) the development or testing of basic engineering techniques;

(C) the extension of investigative finding or theory of a scientific or
technical nature into practical application for experimental and
demonstration purposes, including the experimental production and
testing of models, prototypes, equipment, materials, and processes;

(D) the collection, exchange, and analysis of research information;

• (E) theproductionof any product, process, or service; or

• (F) any combination of the purposes specified in subparagraphs (A),
(B), (C), (D), and (E), and may include the establishment and oper
ation of facilities for the conducting of research, the conducting of
such venture on a protected and proprietary basis, and the prosecut
ing of applications for patents and the granting of licenses for the
results of such venture; and

• (2) the term "United States-owned company" means a company that
has majority ownership or control by individuals who are citizens of
the United States.
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• (7) If a business or joint ventnre fails before the completion of the period
for which a contract or award has been made, after all allowable costs
have been paid and appropriate audits conducted, the unspent balance of
the Federal funds shall be returned by the recipient to the Program.

• (8) Upon dissolution of any joint venture or at the time otherwise
agreed upon, the Federal Government shall be entitled to a share of the
residual assets of the joint venture proportional to the Federal share of
the costs of the joint venture as determined by independent audit.

• (9) A company shall be eligible to receive financial assistance under
this section only if-

(A) the Secretary finds that the company's participation in the Pro
gram would be in the economic interest of the United States, as evi
denced by investments in the United States in research, development,
and manufacturing (including, for example, the manufacture of major
components or subassemblies in the United States); significant con
tributions to employment in the United States; and agreement with
respect to any technology arising from assistance provided under this
section to promote the manufactnre within the United States of prod
ucts resulting from that technology (taking into account the goals of
promoting the competitiveness of United States industry), and to pro
cure parts and materials from competitive suppliers; and

• (B) either-

• (i) the company is a United States-owned company; or

• (ii) the Secretary finds that the company is incorporated in the
United States and has a parent company which is incorporated
in a country which affords to United States-owned companies
opportunities, comparable to those afforded to any other com
pany, to participate in any joint venture similar to those author
ized under this chapter; affords to United States-owned
companies local investment opportunities comparable to those
afforded to any other company; and affords adequate and effec
tive protection for the intellectual property rights of United
States-owned companies.

• (10) Grants, contracts, and cooperative assignments under this section
shall be designed to support projects which are high risk and which
have the potential for eventual substantial widespread commercial
application. In orderto receive a grant, contract, or cooperativeagree
ment under this section, a research and development entity shall
demonstrate to the Secretary the requisite ability in research and tech
nology development and management in the project area in which the
grant, contract, orcooperative agreement is being sought.
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• (iii) making available equipment, facilities, and personnel,

provided that emphasis is placed on areas where the Institute has scientific
or technological expertise, on solving generic problems of specific indus
tries, and on making those industries more competitive in world markets;

• (2) provide grants to and enter into contracts and cooperative agree
ments with United States businesses (especially small businesses), pro
vided that emphasis is placed on applying the Institute's research,
research techniques, and expertise to those organizations' research pro
grams;

(3) involve the Federal laboratories in the Program, where appropriate,
using among other authorities the cooperative research and develop
ment agreements provided for under section 3710a of this title; and

• (4) carry, out, in a manner consistent with the provisions of this section,
suchothercooperativeresearch activities with joint ventures as may be
authorized by law or assigned to the Program by the Secretary.

• (c) Authority of Secretary; selection criteria; monitoring use of technolo
gies; overseas transfer; annual report to Congress; financial reporting and
auditing; routine consideration of Committee advice; dissemination of
research results

The Secretary, acting through the Director, is authorized to take all
actions necessary and appropriate to establish and operate the Program,
including-

• (I) publishing in the Federal Register draft criteria and, no later than six
months after August 23, 1988, following a public comment period,
final criteria, for the selection of recipients of assistance under subsec
tion (b)(1) and (2) of this section;

(2) monitoring how technologies developed in its research program are
used, and reporting annually to the Congress on the extent of any over
seas transfer of these technologies;

• (3) establishing procedures regarding financial reporting and auditing
to ensure that contracts and awards are used for the purposes specified
in this section,arein accordance with sound accounting practices, and
are not funding existing or planned research programs that would be
conducted in the sametime periodin the absenceof financial assistance
under the Program;

(4) assuring that the advice of the Committee established under section
278 of this title is considered routinely in carrying out the responsibili
ties of the Institute; and

• (5) providing for appropriate dissemination of Program research
results.
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(B) a group of Governmeut-owned, contractor-operated facilities
(including a weapon production facility of the Department of
Energy) nnder a common contract, when a substantial purpose
of the contract is the performance of research and develop
ment, or the production, maintenance, testing, or dismantle
ment of a nuclear weapon Or its components, for the Federal
CJovernTI1ent;and

(C) a Government-owned, contractor-operated facility (including a
weapon production facility of the Department of Energy) that
is not under a common contract described in subparagraph (B),
and the prirnary purpose of which is the performance of
research and development, or the production, maintenance,
testing, or dismantlement of a nuclear weapon or its compo
nents, for the Federal Government, but snch term does not
include any facility covered by Executive Order No. 12344 [42
USCS § 7158 note], dated February I, 1982, pertaining to the
naval nuclear propulsion program;

(3) the term "joint work statement" means a proposal prepared for a
Federal agency by the director of a Government-owned, contractor
operated laboratory describing the purpose and scope of a proposed
cooperative research and development agreement, and assigning
lights and responsibilities among the agency, the laboratory, and
any other party or parties to the proposed agreement; and

(4) the term "weapon production facility of the Department of Energy"
means a facility under the control or jurisdiction of the Secretary of
Energy that is operated for national security purposes and is
engaged in the production, maintenance, testing, or dismantlement
of a nuclear weapon or its components.

(e) Determination of laboratory missions. For purposes of this section, an
agency shallmakeseparate determinations of the mission ormissions of
each of its laboratories.

(I) Relationship to other laws. Nothing in this section is intended to limit or
diminish existing authorities of any agency.

(g) Principles. In implementing this section, each agency which has con
tracted with a non-Federal entity to operate a laboratory shall be guided
by the following principles:

(I) The implementation shall advance program missions at the labora
tory, including any national security mission.

(2) Classified information and unclassified sensitive information pro
tected by law, regulation, or Executive order shall be appropriately
safeguarded.
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laboratory, the agreement shall provide a 30-day period within
which such action must be taken beginning on the date the
agreement is presented to him or her by the head of the labora
tory concerned.

(B) In any case in which the head of an agency or his designee dis
approves or requires the modification of an agreement pre
sented by the director of a Government-operated laboratory
under this section, the head of the agency or such designee
shall transmit a written explanation of such disapproval or
modification to the head of the laboratory concerned.

(C)

(i) Any non-Federal entity that operates a laboratory pnrsuant to
a contract with a Federal agency shall submit to the agency
any cooperative research and development agreement that
the entity proposes to enter into and the joint work statement
if required with respect to that agreement.

(ii) A Federal agency that receives a proposed agreement and joint
work statement under clause (i) shall review and approve,
request specific modifications to, or disapprove the proposed
agreement andjoint work statement within 30 days after such
submission. No agreement may be entered into by a Govern
ment-owned, contractor-operated laboratory under this sec
tion before both approval of the agreement and approval of a
joint work statement under this clause.

(iii) In any case in which an agency which has contracted with
an entity referred to in clause (i) disapproves or requests
the modification of a cooperative research and develop
ment agreement or joint work statement submitted under
that clause, the agency shall transmit a written explanation
of such disapproval or modification to the head of the lab
oratory concerned.

(iv) Any agency that has contracted with a non-Federal entity to
operate a laboratory may develop and provide to such labo
ratory one or more model cooperative research and develop
ment agreements for purposes of standardizing practices and
procedures, resolving common legal issnes, and enabling
review of cooperative research and development agreements
to be carried out in a routine and prompt manner.

(v) A Federal agency may waive the requirements of clause
(i) or (ii) under such circumstances as the agency consid
ers appropriate.
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or have the invention practiced throughout the world by or on
behalf of the Government, in advance, in whole or in part, any
right of ownership which the Federal Government may have to
any subject invention made under the agreement by a collabo
rating party or employee of a collaborating party.

(4) A collaborating party in an exclusive license in any inveutiou made
under an agreement entered into pursuant to subsection (a)(I) shall
have the right of enforcement under chapter 29 of title 35, United
States Code [35 USCS §§ 281 et seq.].

(5) A Government-owned, contractor-operated laboratory that enters
intoa cooperative research and development agreement pursuant to
subsection (a)(l) may use or obligate royalties or other income
accruing to the laboratory under such agreement with respect to any
inventiononly-

(A) for payments to inventors;

(B) for purposes described in clauses (i), (ii), (iii), and (iv) of sec
tion 14(a)(l)(B) [IS USCS § 371Oc(a)(l)(B)]; and

(C) for scientific research and development consistent with the
research and development missions and objectives of the labo
ratory.

(6)

(A) In the case of a laboratory that is part of the National Nuclear
Security Administration, a designated official of that Adminis
tration may waive any license retained by the Government
under paragraph (I)(A), (2), or (3)(0), in whole or in part and
according to negotiated terms and conditions, if the designated
official finds that the retention of the license by the Government
would substantially inhibit the commercialization of an inven
tion that wonld otherwise serve an important national security
mission.

(B) The authority to grant a waiver under subparagraph (A) shall
expire on the date that is five years after the date of the enact
ment of the Floyd D. Spence National Defense Authorization
Act for Fiscal Year 2001 [enacted Oct. 30, 2000]. The expiration
under the preceding sentence of authority to grant a waiver
under subparagraph (A) shall not affect any waiver granted
under that subparagraph before the expiration of such authority.

(C) Not later than February IS of each year, the Administrator for
Nuclear Security shall submit to Congress a report on any
waivers granted under this paragraph during the preceding
year.
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(2) to negotiate licensing agreements nnder section 207 of title 35,
United States Code, or under other authorities (in the case of a Gov
ernment-owned, contractor-operated laboratory, subject to subsec
tion (c) of this section) for inventions made or other intellectual
property developed at the laboratory and other inventions or other
intellectual property that may be voluntarily assigned to the Govern
ment.

(b) Enumerated authority.

(I) Under an agreement entered into pursuant to subsection (a)(I), the
laboratory may grant, or agree to grant in advance, to a collaborating
party patent licenses or assignments, or options thereto, in any
invention made in whole or in part by a laboratory employee under
the agreement, or, subject to section 209 of title 35, United States
Code, may grant a license to an invention which is federally owned,
for which a patent application was filed before the signing of the
agreement, and directly within the scope of the work under the
agreement, for reasonable compensation when appropriate. The lab
oratory shall ensure, through such agreement, that the collaborating
party has the option to choose an exclusive license for a prenegoti
ated field of use for any such invention under the agreement or, if
there is more than one collaborating party, that the collaborating par
ties are offered the option to hold licensing rights that collectively
encompass the rights that would be held under such an exclusive
license by one party. In consideration for the Government's contri
bution under the agreement, grants under this paragraph shall be sub
ject to the following explicit conditions:

(A) A nonexclusive, nontransferable, in-evocable, paid-up license
from the collaborating party to the laboratory to practice the
invention or have the inventionpracticed throughout the world
by or on behalf of the Government. In the exercise of such
license, the Government shall not publicly disclose trade
secrets or commercial or financial information that is privi
leged or confidential within the meaning of section 552(b)(4)
of title 5, United States Code, or which would be considered as
such if it had been obtained from a non-Federal party.

(B) If a laboratory assigns title or grants an exclusive license to
such an invention, the Government shall retain the right-

(i) to require the collaborating party to grant to a responsible
applicant a nonexclusive, partially exclusive, or exclusive
license to use the invention in the applicant's licensed field
of use, on terms that are reasonable under the circum
stances; or
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• (I) the progress in meeting the goals and priorities established by the
Council;

• (2) the Council's operations, activities, and financial condition;

• (3) contributions to the Council from non-Federal sources;

• (4) plans for the Council's operations and activities for the future; and

• (5) any other information or recommendations the Council considers
appropriate.
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Sec. 3717. National Quality Council

(a) Establishment and functions

There is established a National Quality Council (hereafter in this section
referred to as the "Council"). The functions of the Council shall be-

o (I) to establish national goals and priorities for Quality performance in
business, education, government, and all other sectors of the Nation;

o (2) to encourage and support the voluntary adoption of these goals and
priorities by companies, unions, professional and business associa
tions, coalition groups, and units of government, as well as private and
nonprofit organizations;

o (3) to arouse and maintain the interest of the people of the United States
in Quality performance, and to encourage the adoption and institution
of Quality performance methods by all corporations, government agen
cies, and other organizations; and

o (4) to conduct a White House Conference on Quality Performance in
the American Workplace that would bring together in a single forum
national leaders in business, labor, education, professional societies,
the media, government, and politics to address Quality performance as
a means of improving UnitedStates competitiveness.

o (b) Membership

The Council shall consist of not less than 17 or more than 20 members,
appointed by the Secretary. Members shall include-

o (I) at least 2 bnt not more than 3 representatives from manufacturing
industry;

o (2) at least 2 but not more than 3 representatives from service industry;

o (3) at least 2 but not more than 3 representatives from national Quality
not-for-profit organizations;

• (4) two representatives from education, one with expertise in elemen
tary and secondary education, and one with expertise in post-secondary
education;

o (5) one representative from labor;

o (6) one representative from professional societies;

(7) one representative each from local and State government;

o (8) one representative from the Federal Quality Institute;

o (9) one representative from the National Institute of Standards and
Technology;

(10) one representative from the Department of Defense;
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• (2) Of the amount authorized under paragraph (I) of this subsection,
$2,400,000 is authorized only for the Office of Productivity, Technology,
and Innovation; $500,000 is authorized only for the purpose of carrying
out the requirements of the Japanese technical literature program estab
lished under section 3704(d) of this title; and $500,000 is authorized only
for the patent licensing activities of the National Technical Information
Service:

• (b) In addition to the authorization of appropriations provided under sub
section (a) of this section, there is authorized to be appropriated to the
Secretary for the purposes of carrying out section 3704a of this title not to
exceed $500,000 for the fiscal year ending September 30, 1988, $1,000,000
for the fiscal year ending September 30, 1989, and $1,500,000 for the fiscal
year ending September 30, 1990.

• (c) Such sums as may be appropriated under subsections (a) and (b) of
this section shall remain available until expended.

• (d) To enable the National Science Foundation to carry out its powers and
duties under this chapter only such sums may be appropriated as the Con
gress may authorize by law.

Sec. 3714. Spending Authority

No payments shall be made or contracts shall be entered into pursuant to
the provisions of this chapter (other than sections 371Oa, 371Ob, and
3710c of this title) except to such extent or in such amounts as are pro
vided in advance in appropriation Acts.

Sec. 3715. Use of Partnership Intermediaries

• (a) Authority

Subject to the approval of the Secretary or head of the affected depart
ment or agency, the Director of a Federal laboratory, or in the case of a
federally funded research and development center that is not a laboratory
(as defined in section 371Oa(d)(2) of this title), the Federal employee who
is the contract officer,may-

• (I) enter into a contract or memorandum of understanding with a part
nership intermediary that provides for the partnership intermediary to
perform services for the Federal laboratory that increase the likelihood
of success in the conduct of cooperative or joint activities of such Fed
erallaboratory with small business firms; and

• (2) pay the Federal costs of such contract or memorandum of under
standing out of funds available for the support of the technology trans
fer function pursuant to section 371O(b) of this title.
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• (B) The Secretary shall appoint a Board of Overseers for the award,
consisting of at least five persons selected for their preeminence in
the field of quality mauagement. This board shall meet aunually to
review the workof the contractor or contractors and make suchsug
gestious for the improvement of the award process as they deem nec
essary. The Board shall report the results of the award activities to the
Director of the National Institute of Stauclards and Technology each
year, along with its recommendations for improvement of the
process.

• (e) Information and technology transfer program

The Director of the National Institute of Staudards and Technology shall
ensure that all program participauts receive the complete results of their
audits as well as detailed explanations of all suggestions for improve
ments. The Director shall also provide information about the awards and
the successful quality improvement strategies aud programs of the award
winning participauts to all participants aud other appropriate groups.

• (f) Funding

The Secretary is authorized to seek and accept gifts from public and pri
vate sources to carry out the program under this section. If additional
sums are needed to cover the full cost of the program, the Secretary shall
impose fees upon the organizations applying for the award in amounts
sufficient to provide such additional sums. The Director is authorized to
use appropriated funds to carry out responsibilities under this chapter.

• (g) Report

The Secretary shall prepare and submit to the President and the Congress,
within 3 years after August 20, 1987, a report on the progress, findings,
and conclusions of activities conducted pursuant to this section along
with recommendations for possible modifications thereof.

Sec. 3711b. Conference on Advanced Automotive
Technologies

Not later than 180 days after December 18, 1991, the Secretary of Com
merce, through the Under Secretary of Commerce for Technology, in con
sultation with other appropriate officials, shall convene a conference of
domestic motor vehicle manufacturers, parts suppliers, Federal laboratories,
and motor vehicle users to explore ways in which cooperatively they can
improve the competitiveness of the United States motor vehicle industry by
developing new technologies which will enhance the safety and energy sav
ings, and lessen the environmental impact of domestic motor vehicles, and
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Sec. 3711a. Malcolm Baldrige National Quality
Award

• (a) Establishment

There is hereby established the Malcolm Baldrige National Quality
Award, which shall be evidenced by a medal bearing the inscriptions
"Malcolm Baldrige National Quality Award" and "The Quest for Excel
lence." The medal shall be of such design and materials and bear such
additional inscriptions as the Secretary may prescribe.

• (b) Making and presentation of award

• (I) The President (on the basis of recommendations received from the
Secretary), or the Secretary, shall periodically make the award to com
panies and other organizations which in the judgment of the President
or the Secretary have substantially benefited the economic or social
well-being of the United States through improvements in the quality of
their goods or services resulting from the effective practice of quality
management, and which as a consequence are deserving of special
recognition.

• (2) The presentation of the award shall be made by the President or the
Secretary with such ceremonies as the President or the Secretary may
deem proper.

• (3) An organization to which an award is made under this section, and
which agrees to help other American organizations improve their qual
ity management, may publicize its receipt of such award and use the
award in its advertising, but it shall be ineligible to receive another
such award in the same category for a period of 5 years.

• (c) Categories in which award may be given

• (I) SUbject to paragraph (2), separate awards shall be made to qualify
ing organizations in each of the following categories-

• (A) Small businesses.

• (B) Companies or their subsidiaries.

• (C) Companies which primarily provide services.

• (D) Health care providers.

• (E) Education providers.

• (2) The Secretary may at any time expand, subdivide, or otherwise mod
ify the list of categories within which awards may be made as initially
in effect under paragraph (I), and may establish separate awards for
other organizations including units of government, upon a determina
tion that the objectives of this section would be better served thereby;
except that any such expansion, subdivision, modification, orestablish-
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thereof. Any payment made to an inventor as snch shall continne after
the inventor leaves the laboratory or agency. Payments made under this
section shall not exceed $150,000 per year to anyone person, unless
the President approves a larger award (with the excess over $150,000
being treated as a Presidential award under section 4504 of title 5).

• (4) A Federal agency receiving royalties or other payments as a result
of invention management services performed for another Federal
agency or laboratory under section 207 of title 35, may retain such roy
alties orpaymentsto the extentrequired to offset paymentsto inventors
under clause (i) of paragraph (l)(A), costs and expenses incurred under
clause (iv) of paragraph (I)(B), and the cost of foreign patenting and
maintenance for any invention of the other agency. All royalties and
other payments remaining after offsetting the payments to inventors,
costs, and expenses describedin the precedingsentence shall be trans
ferred to the agency for which the services were performed, for distri
bution in accordance with paragraph (I)(B).

• (b) Certain assignments

If the invention involved was one assigned to the Federal agency-

• (I) by a contractor, grantee, or participant, or an employee of a con
tractor, grantee, or participant, in an agreement or other arrangement
with the agency, or

(2) by an employee of the agency who was not working in the labora
tory at the time the invention [I] was made,

• (c) Reports

• (I) In making their annual budget submissions Federal agencies shall
submit, to the appropriate authorization and appropriation committees
of both Houses of the Congress, summaries of the amount of royalties
or other income received and expenditures made (including inventor
awards) under this section.

• (2) The Comptroller General, five years after October 20, 1986, shall
review the effectiveness of the various royalty-sharing programs estab
lished under this section and report to the appropriate committees of
the House of Representatives and the Senate, in a timely manner, his
findings, conclusions, and recommendations for improvements in such
programs.

Footnote

[I] So in original. Probably should be "invention." The agency unit that was
involved in such assignment shall be considered to be a laboratory for
purposes of this section.
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authority to develop and implement a cash awards program to reward its
scientific, engineering, and technical personnel for-

• (1) inventions, innovations, computer software, or other outstanding sci
entific or technological contributions of value to the United States due to
conunercial application or due to contribntions to missions of the Federal
agency or the Federal government, [1] or

(2) exemplary activities that promote the domestic transfer of science and
technology development within the Federal Government and resnlt in uti
lization of such science and technology by American industry or bnsiness,
universities, Stateorlocal governments, or other non-Federal parties.

Footnote

[1] So in original. Probably should be capitalized.

Sec. 3710c. Distribution of Royalties Received by
Federal Agencies

• (a) In general

• (1) Except as provided in paragraphs (2) and (4), any royalties or other
payments received by a Federal agency from the licensing and assign
ment of inventions under agreements entered into by Federal laborato
ries under section 3710a of this title, and from the licensing of
inventions of Federal laboratories under section 207 of title 35 or under
any other provision of law, shall be retained by the laboratory which
produced the invention and shall be disposed of as follows:

• (A)

• (i) The head of the agency or laboratory, or such individual's
designee, shall pay each year the first $2,000, and thereafter at least
15 percent, of the royalties or other payments to the inventor or
coinventors.

• (ii) An agency or laboratory may provide appropriate incentives,
from royalties, or other payments, to laboratory employees who are
not an inventor of suchinventions but who substantially increased
the technical valueof suchinventions.

• (iii) The agency or laboratory shall retain the royalties and other pay
ments received from an invention until the agency or laboratory
makes payments to employees of a laboratory under clause (i) or (ii).

• (B) The balance of the royalties or other payments shall be trans
ferred by the agency to its laboratories, with the majority share of the
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(7)

• (A) No trade secrets or commercial or financial information that is
privileged or confidential, under the meaning of section 552(b)(4) of
title 5, which is obtained in the conduct of research or as a result of
activities under this chapter from a non-Federal party participating in
a cooperative research and development agreement shall be disclosed.

• (B) The director, or in the case of a contractor-operated laboratory, the
agency, for a period of up to 5 years after development of information
that results from research and development activities conducted under
this chapter and that would be a trade secret or commercial or finan
cial information that is privileged or confidential if the information
had been obtained from a non-Federal party participating in a cooper
ative research and development agreement, may provide appropriate
protections against the dissemination of such information, including
exemption from subchapter II of chapter 5 of title 5.

• (d) Definitions

As used in this section -

• (1) the term "cooperative research and development agreement" means
anyagreement between oneormore Federal laboratories and oneormore
non-Federal parties under which the Govemment, through its laborato
ries,provides personnel, services, facilities, equipment, intellectual prop
erty, or other resources withor without reimbursement (butnot funds to
non-Federal parties) and the non-Federal parties provide funds, personnel,
services, facilities, equipment, intellectual property, or other resources
toward the conduct of specified research or development efforts which are
consistent with the missions of the laboratory; except that such term does
not include a procurement contract or cooperative agreement as those
terms are used in sections 6303, 6304, and 6305 of title 31;

(2) the term "laboratory" means-

• (A) a facility or group of facilities owned, leased, or otherwise used
by a Federal agency, a substantial purpose of which is the perform
ance of research, development, or engineering by employees of the
Federal Government;

• (B) a group of Government-owned, contractor-operated facilities
(including a weapon production facility of the Department of
Energy) under a common contract, when a substantial purpose of the
contract is the performance of research and development, or the pro
duction,maintenance, testing, or dismantlement of a nuclear weapon
or its components, for the Federal Government; and

• (C) a Government-owned, contractor-operated facility (including a
weapon production facility of the Department of Energy) that is not
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other persons to enter into cooperative research and development
agreements andlicensingagreements.

• (5)

• (A) If the head of the agency or his designee desires an opportunity
to disapprove or require the modification of any such agreement pre
sented by the director of a Government-operated laboratory, the
agreement shall provide a 30-day period within which snch action
must be taken beginning on the date the agreement is presented to
him or her by the head of the laboratory concerned.

• (B) In any case in which the head of an agency or his designee disap
proves or requires the modification of an agreement presented by the
director of a Government-operated laboratory under this section, the
head of the agency or such designee shall transmit a written explana
tion of such disapproval or modification to the head of the laboratory
concerned.

• (C)

• (i) Except as provided in subparagraph (D), any agency which has
contracted with a non-Federal entity to operate a laboratory shall
review and approve, request specific modifications to, or disap
prove a joint work statement that is submitted by the director of
such laboratory within 90 days after such submission. In any case
where an agency has requested specific modifications to a joint
work statement, the agency shall approve or disapprove any resub
mission of such joint work statement within 30 days after such
resubmission, or 90 days after the original submission, whichever
occurs later. No agreement may be entered into by a Government
owned, contractor-operated laboratory under this section before
both approval of the agreement under clause (iv) and approval
under this clause of ajoint workstatement.

• (ii) In any case in which an agency which has contracted with a non
Federal entity to operate a laboratory disapproves or requests the
modification of a joint work statement submitted under this section,
the agency shall promptly transmit a written explanation of such dis
approval or modification to the director of the laboratory concerned.

• (iii) Any agency which has contracted with a non-Federal entity to
operate a laboratory or laboratories shall develop and provide to
such laboratory or laboratories one or more model cooperative
research and development agreements, for the purposes of stan
dardizing practices andprocedures, resolvingcommonlegal issues,
and enabling review of cooperative research and development
agreements to be carried out in a routineandprompt manner.
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• (ii) the action is necessary to meet requirements for public use
specified by Federal regulations, and sucb requirements are not
reasonably satisfied by the collaborating party; or

o (iii) the collaborating party has failed to comply with an agreement
containing provisions described in subsection (c)(4)(B) of this sec
tion.

This determination is subject to administrative appeal and judicial
review under section 203(2) of title 35.

o (2) Under agreements entered into pursuant to subsection (a)(l) of this
section, the laboratory shall ensure that a collaborating party may
retain title to any invention made solely by its employee in exchange
for normally granting the Government a nonexclusive, nontransfer
able. irrevocable, paid-up license to practice the invention or have the
invention practiced throughout the world by or on behalf of the Gov
ernment forresearch or other Government purposes.

o (3) Under an agreement entered into pursuant to subsection (a)(l) of
this section, a laboratory may-

o (A) accept, retain, and use funds, personnel, services, and property
from a collaborating party and provide personnel, services, and prop
erty to a collaborating party;

o (B) use funds received from a collaborating party in accordance with
subparagraph (A) to hire personnel to carry out the agreement who
will not be subject to full-time-equivalent restrictions of the agency;

o (C) to the extent consistent with any applicable agency requirements
or standards of conduct, permit an employee or former employee of
the laboratory to participate in an effort to commercialize an inven
tion made by the employee or former employee while in the employ
ment or service of the Government; and

o (D) waive, subject to reservation by the Government of a nonexclusive,
irrevocable, paid-up licenseto practice theinvention orhavetheinven
tion practiced throughout the world by or on behalf of the Government,
in advance, in whole or in part, any right of ownership which the Fed
eral Government may have to any subject invention made under the
agreement by a collaborating party or employee of a collaborating party.

o (4) A collaborating party in an exclusive license in any invention made
under an agreement entered into pursuant to subsection (a)(I) of this
section shall have the right of enforcement under chapter 29 of title 35.

o (5) A Government-owned, contractor-operated laboratory that enters
into a cooperative research and development agreement pursuant to
snbsection (a)(l) of this section may use or obligate royalties or other
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• (A) any copyright provisions or other types of barriers which tend to
restrict or limit the transfer of federally funded computer software to
the private sector and to State and local governments, and agencies of
such State and local governments; and

• (B) the feasibility and cost of compiling and maintaining a current
and comprehensive inventory of all federally funded training soft
ware.

• (h) Repealed. Pub. L. 100-519, title II, Sec. 212(a)(4), Oct. 24,1988,102
Stat. 2595

• (i) Research equipment

The Director of a laboratory, or the head of any Federal agency or depart
ment, may loan, lease, or give research equipment that is excess to the
needs of the laboratory, agency, or department to an educational institu
tion or nonprofit organization for the conduct of technical and scientific
education and research activities. Title of ownership shall transfer with a
gift under the [21 section.

Footnotes

[I] So in original. Probably should not be capitalized.

[2] So in original. Probably should be "this."

Sec. 3710a. Cooperative Research and Development
Agreements

• (a) General authority

Each Federal agency may permit the director of any of its Government
operated Federal laboratories, and, to the extent provided in an agency
approved joint work statement, the director of any of its Government
owned, contractor-operated Iaboratories-

• (1) to enter into cooperative research and development agreements on
behalf of such agency (subject to subsection (c) of this section) with
other Federal agencies; units of State or local government; industrial
organizations (including corporations, partnerships, and limited part
nerships, and industrial development organizations); public and private
foundations; nonprofit organizations (including universities); or other
persons (including licensees of inventions owned by the Federal
agency); and

• (2) to negotiate licensing agreements under section 207 of title 35, or
under other authorities (in the case of a Government-owned, contrac-
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of the program (and any such advice shall be provided at no expense
to the Government); and

• (K) work with the Director of the National Institute on Disability and
Rehabilitation Research to compile a compendium of current and
projected Federal Laboratory technologies and projects that have or
will have an intended or recognized impact on the available range of
assistive technology for individuals with disabilities (as defined in
section 3002 of title 29), including technologies and projects that
incorporate the principles of universal design (as defined in section
3002 of title 29), as appropriate.

• (2) The membership of the Consortium shall consist of the Federallab
oratories described in clause (1) of subsection (b) of this section and
such other laboratories as may choose to join the Consortium. The rep
resentatives to the Consortium shall include a senior staff member of
each Federal laboratory which is a member of the Consortium and a
senior representative appointed from each Federal agency with one or
more member laboratories.

• (3) The representatives to the Consortium shall elect a Chairman of the
Consortium.

• (4) The Director of the National Institute of Standards and Technology
shall provide the Consortium, on a reimbursable basis, with adntinis
trative services, suchas office space, personnel, and support services of
the Institute, as requested by the Consortium and approved by such
Director.

• (5) Each Federal laboratory or agency shall transfer technology directly
to users or representatives of users, and shall not transfer technology
directly to the Consortium. Each Federal laboratory shall conduct and
transfer technology only in accordance with the practices and policies of
the Federal agency which owns, leases, or otherwise uses such Federal
laboratory.

• (6) Not later than one year after October 20, 1986, and every year
thereafter, the Chairman of the Consortium shall subntit a report to the
President, to the appropriate authorization and appropriation comntit
tees of both Houses of the Congress, and to each agency with respect
to which a transfer of funding is made (for the fiscal year or years
involved) under paragraph (7), concerning the activities of the Con
sortium and the expenditures made by it underthis subsection during
the year for which the report is made. Such report shall include an
armual independent audit of the financial statements of the Consor
tium, conducted in accordance with generally accepted accounting
principles.
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• (5) to participate, where feasible, in regional, State, and local programs
designed to facilitate or stimnlate the transfer of technology for the
benefit of the region, State, or local jurisdiction in which the Federal
laboratory is located. Agencies which have established organizational
structures outside their Federal laboratories which have as their princi
pal purpose the transfer of federally owned or originated technology to
State and local government and to the private sector may elect to per
form the functions of this subsection in such organizational structures.
No Office of Research and Technology Applications or other organiza
tional structures performing the functions of this subsection shall sub
stantially compete with similar services available in the private sector.

• (d) Dissemination of technical information

The National Technical Information Service shall-

• (1) serve as a central clearinghouse for the collection, dissemination and
transfer of information on federally owned or originated technologies
having potential application to State and local governments and to private
industry;

• (2) utilize the expertise and services of the National Science Founda
tion and the Federal Laboratory Consortium for Technology Transfer,
particularly in dealing with State and local governments;

• (3) receive requests for technical assistance from State and local gov
ernments, respond to such requests with published information avail
able to the Service, and refer such requests to the Federal Laboratory
Consortium for Technology Transfer to the extent that such requests
require a response involving more than the published information avail
able to the Service;

(4) provide funding, at the discretion of the Secretary, for Federallabora
tories to provide the assistancespecified in subsection (c)(3) of this section;

• (5) use appropriate technology transfer mechanisms such as personnel
exchanges and computer-based systems; and

• (6) maintain a permanent archival repository and clearinghouse for the
collection and dissemination of nonclassified scientific, technical, and
engineering information.

• (e) Establishment of Federal Laboratory Consortium for TechnologyTransfer

• (1) There is hereby established the Federal Laboratory Consortium for
Technology Transfer (hereinafter referred to as the "Consortium")
which, in cooperation with Federal Laboratories [1] and the private sec
tor, shall-

• (A) develop and (with the consent of the Federal laboratory con
cerned) administer techniques, training courses, and materials con-
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Advisers, Council on Environmental Quality, and Office of Science and
Technology Policy.

• (b) Cooperation

It is the sense of the Congress that departments and agencies, including
the Federal laboratories, whose missions are affected by, or could con
tribute to, the programs established nnder this chapter, shonld, within the
limits of budgetary authorizations and appropriations, support or partici
pate in activities or projectsauthorized by this chapter.

• (c) Administrative authorization

• (1) Departments and agencies described in subsection (b) of this sec
tion are authorized to participate in, contribute to, and serve as
resources for the Centers and for any other activities authorized under
this chapter.

• (2) The Secretary and the National Science Foundation are authorized
to receive moneys and to receive other forms of assistance fromother
departments or agencies to support activities of the Centers and any
other activities authorized under this chapter.

• (d) Cooperative efforts

The Secretary and the National Science Foundation shall, on a continuing
basis, provide each other the opportunity to comment on any proposed
program of activity under section 3705, 3707, 3710, 3710d, 371la, or
3712 of this title before funds are committed to such program in order to
mount complementary efforts and avoid duplication.

Sec. 3710. Utilization of Federal Technology

• (a) Policy

• (1) It is the continuing responsibility of the Federal Government to
ensure the full use of the results of the Nation's Federal investment
in research and development. To this end the Federal Government
shall strive where appropriate to transfer federally owned or
originated technology to State and local governments and to the pri
vate sector.

• (2) Technology transfer, consistent with mission responsibilities, is a
responsibility of each laboratory science and engineering professional.

• (3) Each laboratory director shall ensure that efforts to transfer tech
nology are considered positively in laboratory job descriptions,
employee promotion policies, and evaluation of the job performance of
scientists and engineers in the laboratory.

(b) Establishment of Research and Technology Applications Offices
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basis to andinventionsconceived or made under the auspices of the
Center; and

• (B) the consideration of means to place the Center, to the maximum
extent feasible, on a self-sustaining basis;

• (4) suitable consideration has been given to the nniversity's or other
nonprofit institution's capabilities and geographical location; and

• (5) consideration has been given to any effects upon competition of the
activities proposed under the Center.

• (d) Planning grants

The Secretary is authorized to make available nonrenewable planning
grants to universities or nonprofit institutions for the purpose of develop
ing a plan required under subsection (c)(3) of this section.

• (e) Research and development utilization

In the promotion of technology from research and development efforts by
Centers under this section, chapter 18 of title 35 shall apply to the extent
not inconsistent with this section.

Sec. 3706. Grants and Cooperative Agreements

• (a) In general

The Secretary may make grants and enter into cooperative agreements
according to the provisions of this section in order to assist any activity
consistent with this chapter, including activities performed by individu
als. The total amount of any such grant or cooperative agreement may not
exceed 75 percent of the total cost of the program.

• (b) Eligibility and procedure

Any person or institution may apply to the Secretary for a grant or coop
erative agreement available under this section. Application shall be made
in suchformandmanner, andwithsuchcontentandothersubmissions, as
the Assistant Secretary shall prescribe. The Secretary shall act upon each
such application within 90 days after the date on which all required infor
mation is received.

• (c) Terms and conditions

• (I) Any grant made, or cooperative agreement entered into, under this
section shall be subject to the limitations and provisions set forth in
paragraph (2) of this subsection, and to snch other terms, conditions,
and requirements as the Secretary deems necessary or appropriate.

(2) Any person who receives or utilizes any proceeds of any grant made
or cooperative agreement entered into nnder this section shall keep
such records as the Secretary shall by regulation prescribe as being
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Sec. 3704b-2. Transfer of Federal Scientific and
Technical Information

• (a) Transfer

The head ofeach Federal executive department or agency shall transfer in
a timely mannerto the National Technical Information Service unclassi
fied scientific, technical, and engineering information which results from
federally fundedresearchanddevelopment activities for disseminationto
the private sector, academia, State and local governments, and Federal
agencies. Only information which would otherwise be available for pub
lic dissemination shall be transferred under this subsection. Such infor
mation shall include technical reports and information, computer
software, application assessments generated pursuant to section 371O(c)
of this title, and information regarding training technology and other fed
erally owned or originated technologies. The Secretary shall issue regula
tions within one year after February 14, 1992, outlining procedures for
the ongoing transfer of such information to the National Technical Infor
mation Service.

• (b) Annual report to Congress

As part of the annual report reqnired under section 3704b(f)(3) of this
title, the Secretary shall report to Congress on the status of efforts under
this section to ensure access to Federal scientific and technical informa
tion by the public. Such report shall include-

• (I) an evaluation of the comprehensiveness of transfers of information
by each Federal executive department or agency under subsection (a)
of this section;

(2) a description of the use of Federal scientific and technical informa
tion;

• (3) plans for improving public access to Federal scientific and techni
cal information; and

(4) recommendations for legislation necessary to improve public
access to Federal scientific andtechnical information.

Sec. 3705. Cooperative Research Centers

• (a) Establishment

The Secretary shall provide assistance for the establishment of Coopera
tive Research Centers. Such Centers shall be affiliated with any nniver
sity, or othernonprofit institution, or groupthereof, thatapplies for andis
awarded a grantor entersinto a cooperative agreementunderthis section.
The objective of the Centers is to enhance technological innovation
through-
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• (3) The Advisory Board shall review the general policies and opera
tions of the Service, including policies in connection with fees and
charges for its services, and shall advise the Secretary and the Director
with respect thereto.

• (4) The Advisory Board shall meet at the call of the Secretary, hut not
less often than once each six months.

• (d) Audits

The Secretary of Commerce shall provide for annual independent audits of
the Service's financial statements heginning with fiscal year 1988, to be
conducted in accordance with generally accepted accounting principles.

• (e) Functions

The Secretary of Commerce, acting through the Service, shall-

• (i) establish and maintain a permanent repository of nonclassified sci
entific, technical, andengineeringinformation;

• (2) cooperate and coordinate its operations with other Government sci
entific, technical, and engineering information programs;

• (3) make selected bibliographic information products available in a
timely manner to depository libraries as part of the Depository Library
Prograru of the Government Printing Office;

•• (4) in conjunction with the private sector as appropriate, collect, trans
late into English, and disseminate unclassified foreign scientific, tech
nical, andengineeringinformation;

• '(5) implement new methods or media for the dissemination of scien
tific, technical, and engineering information, including producing and
disseminating information products in electronicformat; and

• (6) carry out the functions and activities of the Secretary under the Act
entitled "An Act to provide for the dissemination of technological, sci
entific, and engineeringinformation to American business and indus
try, and for other purposes" enacted September 9, 1950 (15 U.S.C.
1151 et seq.), and the functions and activities of the Secretary per
formed through the National Technical Information Service as of Octo
ber 24, 1988, under this chapter.

• (I) Notification of Congress

• (I) The Secretary of Commerce and the Director shall keep the appro
priate committees of Congress fully and currently informed about all
activities related to the carrying out of the functions of the Service,
including changes in fee policies.

• (2) Within 90 days after October 24, 1988, the Secretary of Commerce
shall submit to the Congress a report on the current fee structure of the
Service, including an explanation of the basis for the fees, taking into
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ness through the stimulation of productivity, technology, and innova
tion; and

• (8) make use of, and dissentinate, the nationwide study of State indus
trial extension programs conducted by the Secretary.

• (c) Contracts

In carrying out subsection (b) of this section, the Secretary may enter into
contracts for the purpose of collecting information on the nature, extent,
and effects of initiatives.

• (d) Triennial report

The Secretary shall prepare and transntit to the Congress once each 3 years
a report on initiatives by State and local governments to enhance the com
petitiveness of American businesses through the stimulation of productiv
ity, technology, and innovation. The report shall include recommendations
to the President, the Congress, and to Federal agencies on the appropriate
Federal role in stimulating State and local efforts in this area. The first of
these reports shall be transntitted to the Congress before January I, 1989.

Sec. 3704b. National Technical Information Service

• (a) Powers

• (I) The Secretary of Commerce, acting through the Director of the
National Technical Information Service (hereafter in this section
referred to as the "Director") is authorized to do the following:

• (A) Enter into such contracts, cooperative agreements, joint ven
tures, and other transactions, in accordance with all relevant provi
sions of Federal law applicable to such contracts and agreements,
and under reasonable terms and conditions, as may be necessary in
the conduct of the business of the National Technical Information
Service (hereafter in this section referred to as the "Service").

• (B) In addition to the authority regarding fees contained in section 2
of the Act entitled "An Act to provide for the dissentination of tech
nological, scientific, and engineering information to American busi
ness and industry, and for other purposes" enacted September 9,
1950 (15 U.S.C. 1152), retain and, subject to appropriations Acts,
utilize its net revenues to the extent necessary to implement the plan
subntitted under subsection (1)(3)(D) of this section.

• (C) Enter into contracts for the performance of part or all of the func
tions performed by the Promotion Division of the Service prior to
October 24, 1988. The details of any snch contract, and a statement
of its effect on the operations and personnel of the Service, shall be
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The non-Federal share of the activities (other than planning activities)
carried out under an award under this subsection shall be not less than
25 percent of the cost of those activities.

• (5) Criteria for States

The Secretary, acting through the Under Secretary, shall establish cri
teria for achievement by each State that participates in the program.
Upon the achievement of all such criteria, a State shall cease to be eli
gible to participate in the program.

• (6) Coordination

To the extent practicable, in carrying out this subsection, the Secretary,
acting through the Under Secretary, shall coordinate the program with
other programs of the Department of Commerce.

• (7) Report

• (A) Ingeneral

Not later than 90 days after October 30, 1998, the Under Secretary
shall prepare and submit a report that meets the requirements of this
paragraph to the Secretary. Upon receipt of the report, the Secretary
shall transmit a copy of the report to the Committee on Commerce, Sci
ence, and Transportation of the Senate and the Committee on Science
of the House of Representatives.

• (B) Requirements for report

The report prepared under this paragraph shall contain with respect to
the program-

(i) a description of the structure and procedures of the program;

• (ii) a management plan for the program;

• (iii) a description of the merit-based review process to be used in the
program;

• (iv) milestones for the evaluation of activities to be assisted under
the program in fiscal year 1999;

• (v) an assessment of the eligibility of each State that participates in
the Experimental Program to Stimulate Competitive Research of the
National Science Foundation to participate in the program under this
subsection; and

• (vi) the evaluation criteria with respect to which the overall manage
ment and effectiveness of the program will be evaluated.

Footnote

[I] So in original. Probably should be "or."
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Federal Government, and to businesses aud researchers iu the
United States; and

o (D) coordiuate with other agencies and departments of the Federal
Governmeut to ideutify siguificant gaps and avoid duplication in
efforts by the Federal Government to acquire, translate, index, aud
disseminate Japanese technical information. Activities undertaken
pursuant to subparagraph (C) of this paragraph shall only be per
formed on a cost-reimbursable basis. Translations referred to in such
subparagraph shall be performed only to the extent that they are not
otherwise available from sources within the private sector in the
United States.

(2) Beginning in 1986, the Secretary shall prepare annual reports
regarding important Japanese scientific discoveries and technical inno
vations in such areas as computers, semiconductors. biotechnology,
and robotics and manufacturing. In preparing such reports, the Secre
tary shall consult with professional societies and businesses in the
United States. The Secretary may, to the extent provided in advance by
appropriation Acts, contract with private organizations to acquire and
translate Japanese scientific and technical information relevant to the
preparation of such reports.

o (3) The Secretary also shall encourage professional societies and pri
vatebusinesses in the UnitedStatesto increase their efforts to acquire,
screen, translate, and disseminate Japanese technical literature.

(4) In addition, the Secretary shall compile, publish, and disseminate
an annual directory which lists-

o (A) all programs and services in the United States that collect,
abstract, translate, and distribute Japanese scientific and technical
information; and

o (B) all translations of Japanese technical documents performed by
agencies and departments of the Federal Government in the preced
ing 12 months that are available to the public.

o (5) The Secretary shall transmit to the Congress, within 1 year after
August 14, 1986, a report on the activities of the Federal Government to
collect, abstract, translate, and distribute declassified Japanese scientific
andtechnical information.

o (e) Omitted

o (I) Experimental Program to Stimulate Competitive Technology

o (1) In general

The Secretary, acting through the Under Secretary, shall establish for fis
cal year 1999 a program to be known as the Experimental Program to
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• (2) the National Technical Information Service; and

(3) a policy analysis office, which shall be known as the Office of
Technology Policy.

• (b) Under Secretary and Assistant Secretary

The President shall appoint, by and with the advice and consent of the
Senate, to the extent provided for in appropriations Acts-

• (1) an Under Secretary of Commerce for Technology, who shall be
compensated at the rate provided for level III of the Executive Sched
ule in section 5314 of title 5; and

• (2) an Assistant Secretary of Commerce for Technology Policy, who
shall serve as policy analyst for the Under Secretary.

• (c) Duties

The Secretary, through the Under Secretary, as appropriate, shall-

• (1) manage the Technology Administration and supervise its agencies,
programs, and activities;

• (2) conduct technology policy analyses to improve United States
industrial productivity, technology, and innovation, and cooperate with
United States industry in the improvement of its productivity, technol
ogy, and ability to compete successfully in world markets;

(3) carry out any functions formerly assigned to the Office of Produc
tivity, Technology, and Innovation;

• (4) assist in the implementation of the Metric Conversion Act of 1975
(15 U.S.C. 205a et seq.);

• (5) determine the relationships of technological developments and inter
national technology transfers to the output, employment, productivity, and
world trade performance of United States and foreign industrial sectors;

• (6) determine the influence of economic, labor and other conditions,
industrial structure and management, and government policies on tech
nological developments in particular industrial sectors worldwide;

• (7) identify technological needs, problems, and opportunities within
and across industrial sectors that, if addressed, could make a significant
contribution to the economy of the United States;

(8) assess whether the capital, technical and other resources being allo
cated to domestic industrial sectors which are likely to generate new
technologies are adequate to meet private and social demands for
goods and services and to promote productivity and economic growth;

• (9) propose and support studies and policy experiments, in coopera
tion with other Federal agencies, to determine the effectiveness of
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canimprove services, reduce their costs, and increase productivity in State
and local governments.

• (10) The Federal laboratories and other performers of federally fnnded
research and development frequently provide scientific and technologi
cal developments of potential use to State and local governments and
private industry. These developments, which include inventions, com
puter software, and training technologies, should be made accessible to
those governments and industry. There is a need to provide means of
access and to give adequate personnel and funding support to these
means.

• (11) The Nation should give fuller recognition to individuals and compa
nies which have made outstanding contributions to the promotion of tech
nology or technological manpower for the improvement of the economic,
environmental, or social well-being of the United States.

Sec. 3702. Purpose

It is the purpose of this chapter to improve the economic, environmen
tal, and social well-being of the United States by-

(I) establishing organizations in the executive branch to study and stimu
late technology;

• (2) promoting technology development through the establishmeut of
cooperative research centers;

• (3) stimulating improved utilization of federally funded technology
developments, including inventions, software, and traiuing technologies,
by State and local governments and the private sector;

• (4) providing encouragement for the development of technology through
the recognition of individuals and companies which have made outstand
ing contributions in technology; and

(5) encouraging the exchange of scientific and technical personnel among
acadentia, industry, and Federal laboratories.

Sec. 3703. Definitions

As used in this chapter, unless the context otherwise requires, the term-
• (1) "Office" means the Office of Technology Policy established under

section 3704 of this title.

• (2) "Secretary" means the Secretary of Commerce.

(3) "Under Secretary" means the Under Secretary of Commerce for Tech
nology appointed under section 3704(b)(I) of this title.
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o § 3711. National Technology Medal.

o (a) Establishment.

o (h) Award.

o (c) Presentation.

o § 3711a. Malcohn Baldtige National Quality Award.

(a) Establisbment.

o (h) Making and presentation of award.

(c) Categories in which award may be given.

(d) Criteria for qualification.

o (e) Information and technology transfer program.

o (f) Funding.

o (g) Report.

o § 3711b. Conference on advanced automotive technologies.

o § 3711c. Advanced motor vehicle research award.

o (a) Establishment.

o (b) Making and presenting award.

o (c) Funding for award.

o § 3712. Personnel exchanges.

o § 3713. Authorization of appropriations.

o § 3714. Spending authority.

o § 3715. Use of partnership intermediaries.

o (a) Authority.

o (b) Partnership progress reports.

o (c) "Partnership intermediary" defined.

o § 3716. Critical industries.

o (a) Identification of industries and development of plan.

o (h) Initial report.

o (c) Annual updates.

o § 3717. National Quality Council.

o (a) Establishment and functions.

o (b) Membership.
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• (c) Contracts.

• (d) Triennial report.

APPENDIX III

• § 3704b. National Technical Information Service.

• (a) Powers.

• (b) Director of the Service.

• (c) Advisory Board.

• (d) Andits.
(e) Fnnctions.

• (f) Notification of Congress.

• § 3704b-l. Recovery of operating costs through fee collections.

• § 3704b-2. Transfer of Federal scientific and technical information.

• (a) Transfer.

(b) Annual report to Congress.

• § 3705. Cooperative Research Centers.

• (a) Establishment.

• (b) Activities.

• (c) Requirements.

• (d) Planning grants.

• (e) Research and development utilization.

• § 3706. Grants and cooperative agreements.

• (a) In general.

• (b) Eligibility and procedure.

• (c) Terms and conditions.

• § 3707. National Science Foundation Cooperative Research Centers.

• (a) Establishment and provisions.

• (b) Planning grants.

(c) Terms and conditions.

• § 3708. Administrative arrangements.

• (a) Coordination.

• (b) Cooperation.
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TITLE 17-COPYRIGHTS

Sec.

117. Limitations on exclusive rights: Computer programs.

§ 117. Limitations on Exclnsive Rights: Computer
Programs

(a) Making of Additional Copy or Adaptation by Owner of Copy. 

Notwithstanding the provisions of section 106, it is not an infringement
for the owner of a copy of a computer program to make or authorize the
making of another copy or adaptation of that computer program
provided:

(1) that such a new copy or adaptation is created as an essential step in
the utilization of the computer program in conjunction with a
machine and that it is used in no other manner, or

(2) that such uew copy or adaptatiou is for archival purposes only and
that all archival copies are destroyed in the event that continued
possession of the computer program should cease to be rightful.

(b) Lease, Sale, or Other Transfer of Additional Copy or Adaptation. 

Any exact copies prepared in accordance with the provisionsof this section
may be leased, sold, or otherwise transferred, along with the copy from
which such copies were prepared, only as part of the lease, sale, or other
transfer of all rights in the program. Adaptations so prepared may be trans
ferred only with the authorization of the copyright owner.

(c) Machine Maintenance or Repair. -

Notwithstanding the provisions of section 106, it is not an infringement for
the owner or lessee of a machine to make or authorize the making of a copy
of a computer program if such copy is made solely by virtue of the activa
tion of a machine that lawfully coutaius au authorized copy of the com
puter program, for purposes only of maiutenauce or repair of that machine,
if-

(l) such new copy is used iu uo other manuer and is destroyed imme
diately after the maintenance or repair is completed; and

(2) with respect to any computer program or part thereof that is not
necessary for that machiue to be activated, such program or part
thereof is not accessed or used other than to make snch new copy
by virtue of the activation of the machine.

(d) Definitions.-

For purposes of this sectiou -
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sistent with this chapter, including but not necessarily limited to the fol
lowing:

(I) section lO(a) ofthe Act ofJune 29, 1935, as added by title I of the
Act of August 14, 1946 (7 U.S.C. 427i(a); 60 Stat. 1085);

(2) section 205(a) of the Act of August 14, 1946 (7 U.S.c. 1624(a); 60
Stat. 1090);

(3) section 50l(c) of the Federal Mine Safety and Health Act of 1977
(30 U.S.c. 951(c); 83 Stat. 742);

(4) section 30168(e) of title 49;

(5) section 12 of the National Science Foundation Act of 1950 (42
U.S.C. 1871(a); 82 Stat. 360); (FOOTNOTE 1) See References in
Text note below.

(6) section 152 of the Atomic Energy Act of 1954 (42 U.S.C.2182; 68
Stat. 943);

(7) section 305 of the National Aeronautics and Space Act of 1958 (42
U.S.C.2457);

(8) section 6 of the Coal Research Development Act of 1960 (30
U.S.C.666; 74 Stat. 337);

(9) section 4 of the Helium Act Amendments of 1960 (50 U.S.C.167b;
74 Stat. 920);

(10) section 32 of the Arms Control and Disarmament Act of 1961 (22
U.S.C.2572; 75 Stat. 634);

(11) section 9 of the Federal Nonnuclear Energy Research and Devel
opmentAct of 1974 (42 U.S.C.5901; 88 Stat. 1878);

(12) section 5(d) of the Consumer Product Safety Act (15 U.S.C.
2054(d); 86 Stat. 1211);

(13) section 3 of the Act of April 5, 1944 (30 U.S.C.323; 58 Stat. 191);

(14) section 8001(c)(3) of the Solid Waste Disposal Act (42 U.S.C.
6981(c); 90 Stat. 2829);

(15) section 219 of the Foreign Assistance Act of 1961 (22 U.S.C.2179;
83 Stat. 806);

(16) section 427(b) of the Federal Mine Health and Safety Act of 1977
(30 U.S.C. 937(b); 86 Stat. 155);

(17) section 306(d) of the Surface Mining and Reclamation Act of
1977 (30 U.S.C. 1226(d); 91 Stat. 455);

(18) section 21(d) of the Federal Fire Prevention and Control Act of
1974 (15 U.S.C. 2218(d); 88 Stat. 1548);

(19) section 6(b) of the Solar Photovo1taic Energy Research Develop
ment and Demonstration Act of 1978 (42 U.S.C. 5585(b); 92 Stat.
2516);
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that any products embodyiug the invention or produced through the use
of the invention will be manufactured substantially in the United States.

(c)

(I) Each Federal agency may grant exclusive or partially exclusive
licenses in any invention covered by a federally owned domestic
patent or patent application only if, after public notice and opportu
nity for filing written objections, it is determined that-

(A) the interests of the Federal Government and the public will best
be served by the proposed license, in view of the applicant's
intentions, plans, and ability to bring the invention to practical
application or otherwisepromote the invention'sutilizationby
the public;

(B) the desired practical application has not been achieved, or is not
likely expeditiously to be achieved, under any nonexclusive
license which has been granted, or which may be granted, on
the invention;

(C) exclusive or partially exclusive licensing is a reasonable and
necessary incentive to call forth the investment of risk capital
and expenditures to bring the invention to practical application
or otherwise promote the invention's utilization by the public;
and

(D) the proposed terms and scope of exclusivity are not greater than
reasonably necessary to provide the incentive for bringing the
invention to practical application or otherwise promote the
invention's utilization by the public.

(2) A Federal agency shall not grant such exclusive or partially exclu
sive license under paragraph (I) of this subsection if it determines
that the grant of such license will tend substantially to lessen com
petition or result in undue concentration in any section of the coun
try in any line of commerce to which the technology to be licensed
relates,or to createormaintain othersituations inconsistentwith the
antitmst laws.

(3) First preference in the exclusive or partially exclusive licensing of
federally owned inventions shall go to small business firms submit
ting plans that are determined by the agency to be within the capa
bilities of the firms and equally likely, if executed, to bring the
invention to practical application as any plans submitted by appli
cants that are not small business firms.

(d) After consideration of whether the interests of the Federal Government
or United States industry in foreign commerce will be enhanced, any
Federal agency may grant exclusive or partially exclusive licenses in
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and no assignee of any such small business firm or nonprofit organization
shall grant to any person the exclusive right to use or sell any subject inven
tion in the United States unless such person agrees that any products
embodying the subject invention or produced through the use of the subject
invention will be manufactured substantially in the United States. How
ever, in individual cases, the requirement for such an agreement may be
waived by the Federal agency under whose funding agreement the inven
tion was made upon a showing by the small business firm, nonprofit organ
ization, or assignee that reasonable but unsuccessful efforts have been
made to grant licenses on similar terms to potential licensees that would be
likely to manufacture substantially in the United States or that under the cir
cumstances domestic manufacture is not commercially feasible.

§ 205. Confidentiality

Federal agencies are authorized to withhold from disclosure to the pub
lic information disclosing any invention in which the Federal Government
owns or may own a right, title, or interest (including a nonexclusive
license) for a reasonable time in order for a patent application to be filed.
Furthermore, Federal agencies shall not be required to release copies of
any document which is part of an application for patent filed with the
United States Patent and Trademark Office or with any foreign patent
office.

§ 206. Uniform Clauses and Regulations

The Secretary of Commerce may issue regulations which may be made
applicable to Federal agencies implementing the provisions of sections 202
through 204 of this chapter and shall establish standard funding agreement
provisions required under this chapter. The regulations and the standard
funding agreement shall be subject to public comment before their issuance.

§ 207. Domestic and Foreign Protection of Federally
Owned Inventions

(a) EachFederalagency is authorized to-

(l) apply for, obtain, and maintain patentsor other forms of protec
tion in theUnited States and in foreign countries on inventions in
whichthe Federal Government owns a right, title, or interest;

(2) grant nonexclusive, exclusive, or partially exclusive licenses
under federally owned patent applications, patents, or other
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(ii) that, to the extent it provides the most effective technology
transfer, the licensing of subject inventions shall be admin
istered by contractor employees on location at the facility.

(8) The requirements of sections 203 and 204 of this chapter.

(d) 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 con
sultation with the contractor grant requests for retention of rights by the
inventor subject to the provisions of this Act and regulations promul
gated hereunder.

(e) In any case when a Federal employee is a coinventor of any invention
made under a funding agreement with a nonprofit organization or small
business firm, the Federal agency employing such coinventor is author
ized to transfer or assign whatever rights it may acquire in the subject
invention from its employee to the contractor subject to the conditions
set forth in this chapter.

(f)

(1) No funding agreement with a small business firm or nonprofit organi
zation shall contain a provision allowing a Federal agency to require
the licensing to third parties of inventions owned by the contractor that
are not subject inventions unless such provision has been approved by
the head of the agency and a written justification has been signed by the
head of the agency. Any such provision shall clearly state whether the
licensing may be required in connection with the practice of a subject
invention, a specifically identified work object, or both. The head of the
agency may not delegate the authority to approve provisions or sign
justifications required by this paragraph.

(2) A Federal agency shall not require the licensing of third parties
under any such provision unless the head of the agency determines
thatthe use of the inventionby others is necessaryfor the practice of
a subject invention or for the use of a work object of the funding
agreement and that such action is necessary to achieve the practical
application of the subject invention or work object. Any such deter
mination shall be on the record after an opportunity for an agency
hearing. Any action commenced for judicial review of such determi
nation shall be brought within sixty days after notification of such
determination.

§ 203. March-in Rights

With respect to any subject invention in which a small business firm or
nonprofit organization has acquired title under this chapter, the Federal
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tor personnel responsible for the administration of patent matters,
and that the Federal Govemment may receive title to any subject
invention not disclosed to it within suchtime.

(2) That the contractor make a written election within two years after dis
closure to the Federal agency (or such additional time as may be
approved by the Federal agency) whether the contractor will retain
title to a subject invention: Provided, That in aoy case where publica
tion, on sale, or public use, has initiated the one year statutory period
in which valid patent protection cao still be obtained in the United
States, the period for election may be shortened by the Federal agency
to a date that is not more thao sixty days prior to the end of the statu
tory period: And provided further, That the Federal Govemment may
receivetitleto anysubject invention in whichthecontractor does not
elect to retain lights or fails to elect rights within such times.

(3) That a contractor electing rights in a subject invention agrees to file
a patent application prior to any statutory bar date that may occur
under this title due to publication, on sale, or public use, aod shall
thereafter file corresponding patent applications in other countries in
which it wishes to retain title within reasonable times, aod that the
Federal Government may receive title to aoy subject inventions in
the United States or other countries in which the contractor has not
filed patent applications on the subject invention within such times.

(4) With respect to aoy invention in which the contractor elects rights, the
Federal agency shall have a nonexclusive, nontransferrable, irrevoca
ble, paid-up license to practice or have practiced for or on behalf of the
United States aoy subject invention throughout the world: Provided,
That the funding agreement may provide for such additional rights;
including the right to assign or have assigned foreign patent rights in
the subject invention, as are determined by the agency as necessary for
meeting the obligations of the United States under aoy treaty, interna
tional agreement, arrangement of cooperation, memorandum of
understaoding, or similar arraogement, including military agreement
relating to weapons development aod production.

(5) The light of the Federal agency to require periodic reporting on the
utilization or efforts at obtaining utilization that are being made by
the contractor orhis licensees orassignees: Provided, Thatany such
information as well as any information on utilization or efforts at
obtaining utilization obtained as part of a proceeding under section
203 of this chapter shall be treated by the Federal agency as com
mercial and finaocial information obtained from a person and privi
leged and confidential aod not subject to disclosure under section
552 of title 5 of the United States Code.
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that its benefits are to the extent permitted by law or Government regn
lations available to the public on reasonable terms.

(g) The term "made" when used in relation to any invention means the con
ception or first actual reduction to practice of suchinvention.

(h) The term "small business firm" means a small business concern as
defined at section 2 of Public Law 85-536 (15 U.S.C.632) and imple
menting regulations of the Administrator of the Small Business Admin
istration.

(i) The term "nonprofit organization" means universities and other institn
tions of higher education or an organization of the type described in sec
tion 501(c)(3) of the Internal Revenue Code of 1986 (26 U.S.C. 501(c))
and exempt from taxation under section 501(a) of the Internal Revenue
Code (26 U.S.C. 501(a)) or any nonprofit scientific or educational
organization qualified under a State nonprofit organization statnte.

§ 202. Disposition of Rights

(a) Each nonprofit organization or small business firm may, within a rea
sonable time after disclosure as required by paragraph (c)(1) of this sec
tion, elect to retain title to any subject invention: Provided, however,
That a funding agreement may provide otherwise.

(i) when the contractor is not located in the United States or does not
have a place of business located in the United States or is subject
to the control of a foreign government,

(ii) in exceptional circumstances when it is determined by the agency that
restriction or elimination of the right to retain title to any subject
invention will better promote the policy and objectives of this chapter,

(iii) when it is determined by a Government authority which is author
ized by statnte or Executive order to conduct foreign intelligence
or counter-intelligence activities that the restriction or elimination
of the right to retain title to any subject invention is necessary to
protectthe securityof such activities, or

(iv) when the funding agreement includes the operation of a Government
owned, contractor-operated facility of the Department of Energy
primarily dedicated to that Department's naval nuclear propulsion
or weapons related programs and all funding agreement limitations
under this snbparagraph on the contractor's right to elect title to
a subject invention are limited to inventions occurring under the
above two programs of the Department of Energy. (FOOTNOTE
2) The rights of the nonprofit organization or small business firm
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States currency. The Patent and Trademark Office shall charge a
national fee as provided in section 41(a), and may also charge the fol
lowing fees:

(1) A transmittal fee (see section 361(d));

(2) A search fee (see section 361(d));

(3) A snpplemental search fee (to be paid when required);

(4) A preliminary examination fee and any additional fees (see section
362(b».

(5) Snch other fees as established by the Commissioner.

(b) The amounts of fees specified in subsection (a) of this section, except
the intemational fee and the handling fee, shall be prescribed by the
Commissioner. He may refund any sum paid by mistake or in excess of
the fees so specified, or if reqnired under the treaty and the Regulations.
The Commissioner may also refund any part of the search fee, the
national fee, the preliminary examination fee, and any additional fees,
where he determines such refund to be warranted.

CHAPTER I8-PATENT RIGHTS IN INVENTIONS
MADE WITH FEDERAL ASSISTANCE

Sec.

200. Policy and objective.

201. Definitions.

202. Disposition of rights.

203. March-in rights.

204. Preference for United States industry.

205. Confidentiality.

206. Uniform clauses and regulations.

207. Domestic and foreign protection of federally owned inventions.

208. Regulations goveming Federal licensing.

209. Restrictions on licensing of federally owned inventions.

210. Precedence of chapter.

211. Relationship to antitrust laws.

§ 200. Policy and Objective

It is the policy and objective of the Congress to use the patent system to
promote the utilization of inventions arising from federally supported
research or development; to encourage maximum participation of small
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(I) The fees established in subsections (a) and (b) of this section may be
adjnsted by the Commissioner on October 1, 1992, and every year
thereafter, to reflect any fluctuations occurring during the previous 12
months in the Consumer Price Index, as determined by the Secretary of
Labor. Changes of less than 1 per centum may be ignored.

(g) No fee established by the Commissioner under fltis section shall take effect
until at least 30 days after notice of the fee has been published in the Fed
eral Register and in the OfficialGazette of the Patent and Trademark Office.

(h)

(1) Fees charged under subsection (a) or (b) shall be reduced by 50 per
cent with respect to their application to any small business concern
as defined under section 3 of the Small Business Act, and to any
independent inventor or nonprofit organization as defined in regula
tions issued by the Commissioner of Patents and Trademarks.

(2) With respect to its application to any entity described in paragraph
(1), any surcharge or fee charged under subsection (c) or (d) shall not
be higher than the surcharge or fee required of any other entity under
the same or substantially similar circumstances.

(i)

(l) The Commissioner shall maintain, for use by the public, paper or
microform collections of United States patents, foreign patent docu
ments, and United States trademark registrations arranged to permit
search for and retrieval of information. The Commissioner may not
impose fees directly for the use of such collections, or for the use of
the public patent or trademark search rooms or libraries.

(2) The Commissioner shall provide for the full deployment of the auto
mated search systems of the Patent and Trademark Office so that such
systems are available for use by the public, and shall assure full access
by the public to, and dissemination of, patent and trademark informa
tion, using a variety of automated methods, including electronic bulletin
boards and remote access by users to mass storage and retrieval systems.

(3) The Commissioner may establish reasonable fees for access by the
public to the automated search systems of the Pateut and Trademark
Office. If such fees are established, a limited amount of free access
shall be made available to users of the systems for purposes of edu
cation and trainiug. The Commissioner may waive the payment by
an individual of fees authorized by this subsection upon a showing
of need or hardship, and if such a waiver is in the public iuterest.

(4) The Commissioner shall submit to the Congress an annual report ou
the automated search systems of the Patent and Trademark Office
and the access by the public to such systems. The Commissioner
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and Trademark Office, and the international preliminary examina
tion report states that the provisions of Article 33(2), (3), and (4) of
the Patent Cooperation Treaty have been satisfied for all claims in
the application entering the national stage, $96.

(13) For filing or later presentation of each independent claim in the
national stage of an international application in excess of 3, $78.

(14) For filing or later presentation of each claim (whether independent
or dependent) in a national stage of an international application in
excess of 20, $18.

(15) For each national stage of an international application containing a
multiple dependent claim, $260.

For the purpose of computing fees, a multiple dependent claim referred to
in section 112 of this title or any claim depending therefrom shall be con
sidered as separate dependent claims in accordance with the number of
claims to which reference is made. Errors in payment of the additional
fees may be rectified in accordance with regulations of the Commissioner.

(b) The Commissioner shall charge the following fees for maintaining in
force all patents based on applications filed on or after December 12,
1980:

(1) 3 years and 6 months after grant, $940.

(2) 7 years and 6 months after grant, $1,900.

(3) 11 years and 6 months after grant, $2,910.

Unless payment of the applicable maintenance fee is received in the Patent and
Trademark Office on or before the date the fee is due or within a grace period of
6 months thereafter, the patent will expire as of the end of such grace period. The
Commissioner may require the payment of a surcharge as a condition of accept
ing within such 6-month grace period the payment of an applicable maintenance
fee. No fee may be established for maintaining a design or plant patent in force.

(c)

(1) The Commissioner may accept the payment of any maintenance fee
required by subsection (b) of this section which is made within
twenty-four months after the six-month grace period if the delay is
shown to thesatisfaction of theCommissioner tohavebeenuninten
tional, or at any time after the six-month grace period if the delay is
shown to the satisfaction of the Commissioner to have been unavoid
able. The Commissioner may require the payment of a surcharge as
a condition of accepting payment of any maintenance fee after the
six-month grace period. If the Commissioner accepts payment of a
maintenance fee after the six-month grace period, the patent shall be
considered as not having expired at the end of the grace period.
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§ 307. Certificate of Patentability, Unpatentability,
and Claim Cancellation

(a) In a reexamination proceeding under this chapter, when the time for
appeal has expired or any appeal proceeding has terntinated, the Com
ntissioner will issue and publish a certificate canceling any claim of the
patent finally deterntined to be unpatentable, confirming any claim of
the pateut deterntiued to be pateutable, and incorporating in the patent
any proposed ameuded or new claim determined to be patentable.

(b) Any proposed amended or new claim deterntined to be patentable and
incorporated into a patent following a reexantination proceeding will
have the same effect as that specified in section 252 of this title for reis
sued patents on the right of any person who made, purchased, or used
within the United States, or imported into the United States, anything
patented by such proposed amended or new claim, or who made sub
stantial preparation for the same, prior to issuance of a certificate under
the provisions of snbsection (a) of this section.

CHAPTER 4-PATENT FEES; FUNDING; SEARCH
SYSTEMS

§ 41. Patent Fees; Patent and Trademark Search
Systems

(a) The Commissioner shall charge the following fees:

(1)

(A) On filing each application for an original patent, except in
design or plant cases, $760.

(B) In addition, on filing or on presentation at any other time, $78
for each claim in independent form which is in excess of 3,
$18 for each claim (whether independent or dependent) which
is in excess of 20, and $260 for each application containing a
multiple dependent claim.

(C) On filing each provisional application for an original patent,
$150.

(2) For issuing each original or reissue patent, except in design or
plant cases, $1,210.

(3) In design and plant cases-

(A) on filing each design application, $310;

(B) on filing each plant application, $480;
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§ 301. Citation of Prior Art

Any person at any time may cite to the Office in writing prior art con
sisting of patents or printed publications which that person believes to
have a bearing on the patentability of any claim of a particular patent. If
the person explains in writing the pertinency and manner of applying such
prior art to at least one claim of the patent, the citation of such prior art and
the explanation thereof will become a part of the official file of the patent.
At the written request of the person citing the prior art, his or her identity
will be excluded from the patent file and kept confidential.

§ 302. Request for Reexamination

Any person at any time may file a request for reexamination by the Office
of any claim of a patent on the basis of any prior art cited under the provi
sions of section 301 of this title. The request must be in writing and must be
accompanied by payment of a reexamination fee established by the Com
missioner of Patents pursuant to the provisions of section 41 of this title.
The request must set forth the pertinency and manner of applying cited
prior art to every claim for which reexamination is requested. Unless the
requesting person is the owner of the patent, the Commissioner promptly
will send a copy of the request to the owner of record of the patent.

§ 303. Determination of Issue by Commissioner

(a) Within three months following the filing of a request for reexamination
under the provisions of section 302 of this title, the Commissioner will
determine whether a substantial new question of patentability affecting
any claim of the patent concernedis raised by the request, with or without
considerationof other patents or printed publications. On his own initia
tive, and any time, the Commissionermay determine whether a substan
tial new question of patentability is raised by patents and publications
discoveredby him or cited underthe provisionsof section301 of this title.

(b) A record of the Commissioner's determination under subsection (a) of
this section will be placed in the official file of the patent, and a copy
promptly will be given or mailed to the owner of record of the patent
and to the person requesting reexamination, if any.

(c) A determination by the Commissioner pursuant to subsection (a) of this
section that no substantial new question of patentability has been raised
will be final and nonappealable. Upon such a determination, the Com
missioner mayrefund a portion of the reexamination fee required under
section 302 of this title.



136 APPENDIX!

Source: Technology Innovation. Chapter 63 United States Code Annotated Title 15, Commerce and
Trade, Sections 3701-3715. Prepared for the Federal Laboratory Consortium for Technology
Transfer. St. Paul, Minn.: West Publishing, 1994.
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Water Resources Development Act of 1988 (Public Law 100-676)

• Authorized Army Corps of Engineers laboratories and research centers
to enter intoCRADAs.

• Allowed the corps to fund up to 50 percent of the cost of cooperative
projects.

National Competitiveness Technology Transfer Act of 1989 (Public Law
101-189) (included as section 313 et seq. of DoD Authorization Act for FY
1990)

• Granted COCO federal laboratories opportunities to enter into CRADAs
and other activities with universities and private industry, in essentially
the same ways as highlighted under the Federal Technology Transfer Act
of 1986.

• Allowed information and innovations brought into, and created through,
CRADAs to be protected from disclosure.

• Provided a technology transfer ntission for the nuclear weapons labora
tories.

Defense Authorization Act for FY 1991 (Public Law 101-510)

• Established model programs for national defense laboratories to demon
strate successful relationships between federal government, state and
local governments, and small business.

• Provided for a federal laboratory to enter into a contract or memorandnm
of nnderstanding with a partnership intermediary to perform services
related to cooperative orjoint activities with smallbusiness.

• Provided for development and implementation of a National Defense
Manufacturing Technology Piau.

Iutermodal Surface Transportation Efficiency Act of 1991 (Public Law
102-240)

• Authorized the Department of Transportation to provide not more than 50
percent of the cost of CRADAs for highway research and development.

• Encouraged innovative solutions to highway problems and stimulated
the marketing of new technologies on a cost-shared basis of more than
50 percent if there is substantial public interest or beuefit.

American Technology Preeminence Act of 1991 (Public Law 102-245)

Extended FLC mandate, removed FLC responsibility for conducting a
grant program, and required the inclusion of the results of an inde-
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• Resulted in consortia: Semiconductor Research Corporation (SRC) and
Microelectronics and Computer Technology Corporation (MCC), among
others.

Trademark Clarification Act of 1984 (Public Law 98-620)

• Permitted decisions to be made at the laboratory level in government
owned, contractor-operated (GOCO) laboratories as to the awarding of
licenses for patents.

• Permitted contractors to receive patentroyaltiesfor use in R&D, awards,
or for education.

• Permitted private companies, regardless of size, to obtain exclusive
licenses.

Permitted laboratories run by universities and nonprofit institutions to
retain title to inventions within limitations.

Japanese Technical Literature Act of 1986 (Public Law 99-502)

• Improved the availability of Japanese science and engineering literature
in the United States.

Federal Technology Transfer Act of 1986 (Public Law 99-502)

• Made technology transfer a responsibility of all federal laboratory scien
tists and engineers

• Mandated that technology transfer responsibility be considered in labo
ratory employee performance evaluations.

• Established principle of royalty sharing for federal inventors (15 percent
minimum) and set up a reward system for other innovators.

Legislated a charter for Federal Laboratory Consortium (FLC) for Tech
nology Transfer and provided a funding mechanism for that organization
to carry out its work

• Provided specific requirements, incentives, and authorities for the fed
erallaboratories.

• Empowered each agency to give the director of GOGO laboratories
authority to enter into cooperative R&D agreements (CRADAs) and
negotiate licensing agreements with streamlined headquarters review.

• Allowed laboratories to make advance agreements with large and small
companies on title and license to inventions resulting CRADAs with
government laboratories.

Allowed directors of GOGO laboratories to negotiate licensing agree
ments for inventions made at theirlaboratories.
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better definition. This is a system ofunspecified size (possibly quite large),
capable of mannfacturing bulk materials or arbitrary structures with
atomic precision, getting nearly every atom in the desired place. It proba
bly performs its task by doing mechanochemistry, which is a chemical
reaction helped over its normal reaction barriers by mechanical force.
Another possibility is positional electrochemistry, which overcomes the
reaction barriers by careful use of electric charge.

CONCLUSION

It's almost as if the essence ofAmerica's very best technology has been
hidden away in the garage, out of sight and mind, just waiting to be dis
covered.

While some people have called for more and more research in the areas of
health care, aerospace, the military,and other disciplines, whole stockpiles of
important research discoveries have been left to gather dust on the shelf.
Even worse, other nations better prepared to take advantage of all this impor
tant American research have been able to benefit and bring products to mar
ket.

Thankfully, it is beginning to change, and American entrepreneurs are
finally in a position to make good use of all the hard work that America's
research laboratories have been putting forth.

Not surprisingly, the richness of this research results directly from the
richness of the diverse American culture and experience and from our
nation's basic confidence in individual initiative and problem solving.
Some of the world's best problem solving takes place in more than 600
laboratories run by the federal government.

Taken together, these labs form a powerful research machine that works
every day in virtually every scientific field. Ideas pour out of these labs in
a torrent of creativity and innovation.

While the labs have provided a massive flow of ideas for many years, it
took some far-reaching legislation during the 1980s to harness all that
energy and inspire the transference to the marketplace.

The Stevenson-Wydler Technology Innovation Act, the Bayh-Dole Uni
versity and Small Business Patent Procedures Act, the National Coopera
tive Research Act, the Federal Technology Transfer Act, and the National
Competitiveness Technology Transfer Act offered the much-needed tools
for extracting the true value from all these important "idea factories."

Understanding this legislation-and understanding how it can be used
to its best advantage-is an important component for directing the best
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conceived a unique process to fabricate tbem. This process, commonly
referred to today as gas phase condensation, could produce small quantities
of materials witb unique characteristics. Besides their sizes being measured
in nanometers, tbe particles were of high purity, had no residual surface
contaminants, were spherical, and were nonporous. Convinced that these
materials were commercially important and tbat gas phase condensation
could be scaled to produce tbem in large quantities at reasonable cost,
Argonne scientist Dr. Richard Siegel founded Nanophase in 1989.

NanoPowders Industries (NPI)

NPI is a young company in tbe field of precious metal powders and
flakes. NPI produces silver powder and other special alloy powders for
electronic components.

Nanotechnology Development Corporation (NTDC)

NTDC is a technology company formed to rapidly exploit the advances
being made in the field of digital matter control.

Nanoscale Materials Inc. (NMI)

NMI was founded in 1995 to develop and commercialize reactive
nanoparticles and related technologies. These reactive nanoparticles are
extremely small particles of matter having extraordinary physical and
chemical properties tbat hold promise for meeting a wide range of needs in
botb civilian and military markets.

INT Media Group (INTM)

INTM has launched NanotechPlanet.com-tbe first Web site devoted to
in-deptb coverage of tbe nanotechnology industry.NanotechPlanet.com was
created to serve tbe emerging nanotechnology business community. Nan
otechPlanet.com offers weekly features, news, and financial briefs updates,
interviews witb executives from leading nanotechnology companies at all
stages of development, a free e-mail newsletter, and an ever-growing data
base compiled to serve nanotechnology professionals and investors.

nanoTITAN, Inc.

nanoTITAN's mission is to be tbe premier provider of software, infor
mation, and services to the nanotechnology community and to assume a
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Keweenaw Nanoscience Center

Keweenaw Nanoscience Center specializes in the development of quan
tum optics and nanotechnology for applications in life sciences and the
electronics industry.

M.B.N. Sri

M.B.N. developed a proprietary process for producing mechanomade
powders by high-energy milling. This process is highly flexible and allows
the production of nanophased materials by a combination of reaction
milling, mechanical alloying, and high-energy mixing. Mechanomade
materials range from high-speed steels to copper and intermetallic alloys,
from ceramics to metal matrix nanocomposites and metal flakes.

Molecular Manufacturing Enterprises Incorporated
(MMEI)

MMEI was founded to help accelerate advancements in the field of
molecular nanotechnology. Molecular nanotechnology involves manipu
lating structures with atomic precision. By working at a molecular level in
a directed fashion, tremendous advantages are possible over any manufac
turing methods currently available.

Nanogen, Inc.

Formed in 1993, Nanogen has developed technology that integrates
advanced microelectronics and molecular biology on proprietary semi
conductor microchips. The technology has broad commercial applications
in biomedical research, medical diagnostics, genomic research, genetic
testing, and drug discovery. It also is potentially applicable to environ
mental, industrial, and agricultural analyses. Nanogen's technology uses
active microelectronics to move and concentrate charged molecules to
designated test sites on the semiconductor microchip. The ability to con
centrate and move molecules electronically provides unique advantages of
flexibility, speed, accuracy, and efficiency.

NanoLab, Inc.

NanoLab develops devices based on carbon nanotubes. It grows aligned
carbon nanotubes on various substrates and manufactures bulk nanomater
ial, with control over diameter and length. Current products fabricated from
aligned carbon nanotubes on substrates include field emission arrays, super-
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Fignre 11.2
Recent Venture Capital Funding for Nanotechnology Firms
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list of companies in the nano sciences with a brief description of their
products and services (Nanotechnology Database, sponsored by the
National Science Foundation, Loyola College, Maryland).

Argonide Nanometals Corporation

Argonide's nanometals group is ao active participaot in the U.S.
National Nanotechnology Initiative. Its focus is the production of novel
naoometal powders aod certain ceramics as well as their applications for
catalysis, nanodevices, naooelectronics, nanosensors, powder metallurgy,
corrosion- and wear-resistant coatings, aod as additives to lubricants. In
addition to Argonide's in-house R&D efforts, its naoometals focus
involves a CRADA with DOE, employing a large group of scientists in
Tomsk, Russia. Several U.S. national laboratories (Los Alamos, National
Renewable Energy, aod Allied Signal's Kaosas City Operations) are also
contributors to this nano effort.

Atomasoft

Molecular nanotechnology requires technological advaoces in three
areas: nanomanipulation, mechanochemistry, and system design. Atoma
soft works to enhaoce system design.
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Table 11.1
Summary of Federal Nanotechnology Investment in FY 2002Budget
Request (in millionof dollars)

FY
FY FY 2002
2000 2001 Budget

Department!Agency NNIBudget NNIBudget Request
Department of Defense $70 $110 $133.0
Department of Energy 58 93 97.0
DepanrrnentofJustice - - 1.4
Environmental Protection Agency - - 5.0
National Aeronautics and Space

Administration 5 20 46.0
National Institutes of Health 32 39 45.0
National Institute of Standards and

Technology 8 10 17.5
National Science Foundation 97 150 174.0
Total $270 $422 $518.9

* FY 2002 entry for DoD is subject to change as a result of the Defense Strategy Review.
*"* Figures are not available for four departments that participate in the federal nanotech
nology investment starting with January 2001: Department of State (DOS), Department
of Transportation (DOT), Department of Treasury (DOTreas), and u.s. Department of
Agriculture (USDA). National Nanotechnology Initiative is abbreviated NNI.

In addition, a significant effort is underway to explore synergies
between research efforts ongoing in the different government agencies.

POETRY IS WHAT YOU FIND BETWEEN
AGENCIES

According to Dr. M. C. Roco of the National Science Foundation the
coordination will identify the most promising research directions; fund
complementary/synergistic fields of research that are critical for the
advancement of the nanoscience and engineering field; develop a balanced
infrastructure (portfolio of programs, development of new specific tools,
instrumentation, simulation infrastructure, standards for nanoscale); cor
relate funding activities for centers and networks of excellence; share the
high costs of R&D activities; develop a broad workforce trained in the
many aspects necessary to nanotechnology; study the diverse, complex
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Not only does nanotechnology focus on the small, but also on the swift.
Atoms can move incredibly quickly, up to about 7,000 miles per hour in
the atmosphere. After being struck by a photon, the molecule responsible
for vision goes from bent to straight in about 200 X 10- 15 seconds-that's
200 femto seconds (Crandall 1996).

The diminutive size of nano particles, combined with their supersonic
interactions, results in a probabilistic flora that explores almost all possi
ble interactions among these particles. Life forces seek to control these
interactions to enhance the organization and survival of living systems.
This aspect that partially defines life may help describe what is replicated
with nanotechnology assembler systems.

Nanotechnology presents an unusual terrain, one where classical dis
tinctions between animate and inanimate may be permanently blurred, and
an area where the normal human illusion of control over matter and energy
could launch a sense of hubris so large as to eradicate sensibility.

Nanotechnology is big, very big. Over a long period of time, it will
likely change life, commerce, and the global community in which we live.
It reminds me of a recapitulation of a primary movement within a sym
phony, one where the original theme is revisited with much stronger
emphasis than the last visit due to what it picked up during the sojourn.
The trip in this case is that ofbeing a natural philosopher and evolving into
a specialist and yet again becoming a natural philosopher. Only this time,
the tools are much, much better while coupled with a more exact, yet still
superficial understanding of matter, energy, and life.

THREE FORMS OF CARBON

The nice thing about rules, even the ones meant to be broken, is that they
define a specific reference frame. The laws of physics and the laws of the
State of Florida are not inextricably interwoven. They can and do coexist
and live separate, independent lives in their specific reference frames. The
science of nanotechnology has the potential to bridge every human disci
pline, from scientific inquiry to spiritual discovery. For example, the ethi
cal issues that will be raised concerning the use of nanotechnology will
make the current stem cell research conundrum simplistic by comparison.
However, on the other side of this problematic baggage is potentially the
greatest single technological revolution in the history of mankind, and it's
just getting underway.

In 1985, a new form of a pure carbon molecule containing 60 carbon
atoms arranged in the shape of a soccer ball was discovered (figure 11.1).
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become more common in the internal and external evaluation of a com
pany's competitive position. Mogee Research and Analysis associates uses
detailed patent citation analysis to present corporate trends in technology
migration (figure 10.1).

NATIONALLY, THE GROWTH OF INTELLECTUAL
CAPITAL IS BASED UPON THE GROWTH OF
SCIENCE AND TECHNOLOGY

Since the National Science Foundation began using patent citation
analysis in 1972, the techniques have become quite exacting in spite of the
difficulty of tracking disparate families of patents across enterprises. The
current trend is clear (figure 10.2). As developments in science and tech
nology continue, the amount of intellectual capital available for compa
nies to leverage will increase. This points to both the importance of federal
funding for basic research and the need for companies to build relation
ships with government laboratories and university research centers to
enhance their intellectual capital, while controlling costs, in a rapidly
changing technological landscape.
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Table 10.3
Benefits of Bibliometrics

Structure

Measurement
Representation

Flexible: Canbe applied to companies, groups, institutions, and
countries.

Low cost and contains high face validity.
Few assumptions required for the directcounting of publications.
Citationanalysis can identify individuals,companies, institutions,

etc. thathave made a significant impacton science and technology.
Method allows for theidentifications of needs, trendsand for the
performance of competitive analyses.

Bibliometrics are objective measurements of published outputs of sci
ence and technology. In bibliometrics, quantity is measured by the number
of publications that appear in journals of science and technology. The
quality of these technological developments is measured by the number of
citations that appear for a given article or patent. In general, bibliometric
measures can be used to track the development of science and technology
or the relative strengths and weaknesses of a specific company or organi
zation in a particular scientific discipline. However accurate the counts
are, they are still rough estimates of scientific progress, because far more
is not counted, such as the relative marketplace utility or the acceptance or
strength of a particular technology.

Of the more than eight thousand scientific journals, approximately two
thousand publish 95 percent of all cited articles.

Bibliometrics has demonstrated robustness as a tool for the evaluation
of science and technology. This is true in spite of such weaknesses as cov
erage of scientific articles only; the exclusion of reports, letters, and other
communications; the insensitivity to stage of technology development; the
lack of an objective quality standard other than publishing; and the self
selecting phenomena that takes place in every professional association.
Nevertheless, the benefits (table 10.3) clearly favor the use of bibliomet
tics for the assessment of progress at both the corporate and governmental
level in the development of science and technology.

PATENT CITATION ANALYSIS IS A GOOD
INDICATOR OF A FLUID TECHNOLOGY FOCUS

As intellectual capital plays an important role in determining the value
of companies' competitive analyses, bibliometrics and patent analysis will
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the foundation of innovation. Cultnral, religious, ethnic, and philosophical
diversity fosters a climate that encourages qnestioning of values, aspirations,
and goals. Eamest questioning leads to enhanced knowledge and innovation.

Ultimately there are multiple approaches. Many, many paths lead to suc
cess and fulfillment. Whether the focus is the solution to a stnbborn scien
tific problem or the resolution of marketplace inefficiency through a
superior product or service, the collective basis for innovative leaps is the
spiritnal aspiration we as individuals and collectively as a society evolve:
our ideals, thoughts, and manifestations.

All life forms on the earth are evolving together. Evolution in the realm
of ideas creates scientific innovation. Sometimes these innovations are
paradigm-shifting, as they disrupt our current systems of thought and
action. Although initially difficult to embrace, these disruptive technolog
ical innovations have the potential to greatly enhance the quality of life
and human productivity.

This is so because the evolution of thought transmitted into practice cre
ates a more cohesive level of thought and action. These thoughts ultimately
reflect and reinforce a state of coherency between our thought, actions, and
the results of practicing both. Thought is not only creative, it is the most fluid
expression of our free will and therefore our most precious natnral resource.

Fiber optics transmitting coherent laser light containing enormous
amounts of information during Web-based communications is highly anal
ogous to the underlying proposition that all life is inextricably interwoven.
Intellectnal capital is our collective contribution to the evolutionary force
that propels all life forward. On a practical level, the issue is not whether
we should use public funds to develop a technologic infrastructure, but
how we can best utilize the national treasure we have created. The ques
tion behind the question is: How do we build linkage between federal lab
oratory innovation and the marketplace?

The immediate answer seems to be the use of equity exchange to facili
tate technology transfers. A range of metrics for science and technology
has been developed to better understand the veracity and long-term value
of such investments (table 10.1).

YOU CAN ONLY MANAGE WHAT YOU CAN
MEASURE

The investments are primarily expenditnres, and the financial metrics of
performance are retnrns on these expenditures-return of equity, return on
assets, time to break-even, cost reduction per unit, and so forth. The intro-
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Figure 9.3
Creation of Intellectual Capital

c)

c)

Source: Gross, Reischl, andAbercrombie 2000

The fruits of inspiration are obvious; the quality of inspiration isn't.
Intellectual capital can be described as the difference between market cap
italization (the total monetary value of a company's stock right now) and
its book value (what's left over if you sold off all your company's assets).

Julie L. Davis and Suzanne S. Harrison, in their book, Edison in the
Boardroom, see intellectual capital as a compauy's "hidden value";

It involves the firm's knowledge, know-how, relationships, innovations, and
stmctnre. It comprises both the firm's tacit and codified knowledge. It is the
engine behind a firm's ability to create new products, business processes,
and business forms. In addition, intellectual capital can increase exponen
tially. We notice that companies today are upgrading their products by
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regardless of whether theybrought it with them whenhiredor learned it dur
ing their employ, it departs with them when they go. But auy bits of their
knowledge thathavebecome codified remainwithaudare the property of the
firm. Codified bits of knowledge add to the firm's storehouse aud stock of
intellectual capital. In addition, once committed to media, au idea cau be
shared with mauy others, cau be discussed, improved, aud expauded. It cau
easilybe communicated to decision makers and actions or decisions made on
its basis. In short, a codified bit of knowledge, au intellectual asset, cau be
leveraged by the firm. And, leveraged intellectual assets are what knowledge
companies seekto develop.

Careers are built differently today than they were just a few short years
ago. Employees once boasted of being IBM people, of bleeding blue.
Today, companies may come and go in the blink of an eye. Having a career
no longer means being tethered to a single company. Successful compa
nies collaborate with other outfits and workers when it makes sense for
each. Successful knowledge workers increasingly associate themselves
with their profession. Currently, dedication to one's field has in many
instances replaced loyalty to a specific company.

STRUCTURAL CAPITAL

You could say that structural capital is what hangs around the office
once human capital has gone home for the night. Structural capital
describes many things of varying degrees ofphysical solidity, all produced
in some fashion by human capital.

First, it includes the legal framework for ownership, inventions and their
patents, and publications and motifs protected by copyrights and trade
marks. It also includes the culture and reputation of a business-its fabric,
if you will. The signature way a company does business, its processes and
systems for getting things done, also are part of its structural capital.

A company's structures include the way it deals with clients, partners,
and even competitors. In tum, all of these factors contribute to structural
capital. While codified, structural capital is in many ways as mutable as
the human capital that made it.

CUSTOMER CAPITAL

Arguably the least tangible type of capital, customer capital is basically
a highfalutin way of describing something that has kept companies and
clients together for eons: goodwill. A company may be chock full of tal-
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That's because ideas and intellectual capital can have short shelf lives.
A super new idea worth millions today may be stale bread as early as
tomorrow.

THE KNOWLEDGE ECONOMY REVOLUTION HAS
ALREADY BEGUN

Okay, so maybe you missed out on a plum opportunity to buy a future
technology leader at a low price because you couldn't read between the
lines of traditional financial reports to perceive hidden values. You weren't
the only one. We see the new New Economy as one where companies of
all types use intellectual capital to increase the value of their enterprises.

And high-tech companies aren't the only ones that are out in front. Curi
ously, many of the big, traditional manufacturing outfits are pioneering new
ways to harness knowledge for profit. Indeed, the majority of stock value for
companies like home products behemoth Procter & Gamble Co. and retail
ing giant Wal-Mart Stores, Inc., comes from structural intellectual capital.

You could say that trying to create intellectual capital is a lot like trying
to cull would-be super students and slackers from a pile of college
entrance applications. Safe, traditional bets will be on the straight-A kid
with the long list of extracurriculars. But an intuitive hunch on a candidate
with middling SATs and an oddball array of hobbies could mean the dif
ference between an alunmus who is a bright corporate grinder or an uncon
ventionalindustryleadeL

Just as students bring different talents to a college campus, so do the var
ious parts of a business and its wider network contribute to a company's
intellectual capital.

HUMAN CAPITAL

Employees aren't the fodder they once were considered-cheap,
replaceable cost-generators who toted, fetched, and turned raw materials
into cars and other tangible goods. Today, people are quite literally the
flesh and bones of a company--or, rather, the brains. Their collective
know-how, experience, and even institutional memory are what make a
modern enterprise possible.

Plenty of chief executive officers pay lip service to the notion that peo
ple are a company's greatest assets. This isn't just another mantra du jour.
Human capital is the most important part of a business built on brains.

Indeed, a company isn't a place where people go to pull levers and drill
holes; it's a kind of conceptual rallying point for encouraging dynamic
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Say you are an inventor who has created a nifty new widget. You decide
a patent is the right way to go, so you begin jumping through the applica
tion hoops, filing the appropriate papers and hiring an intellectual property
lawyer.

An upcoming conference gives you an opportunity to gently gloat about
the scientific merits of your invention. Since you are well within the one
year grace period by which you must file your patent application after pub
licly disclosing the nature of your invention, you feel safe in your
disclosure.

Think again. While you are correct in thinking you can publish to your
heart's content on the airwaves and the Internet about your invention, there
is nothing to bar folks outside the United States from snatching your
invention and using it themselves, now that it's in the public domain.

In effect, you may have just given your invention away free to the very
global market you hoped to tap. For scientists at universities and federal
laboratories this presents an ongoing dilemma regarding the dissemination
of scientific knowledge in publications and at conferences versus the
desire to protect intellectual capital. This is a deeper dichotomy than it first
appears to be. History has shown that when intellectual property rights are
abrogated, so is the investment that is often necessary to manifest these
rights into technological improvements.

LEVERAGING INTELLECTUAL CAPITAL

Traditional accounting methods may balance the books, but they reveal
nothing about Microsoft's most valuable asset: intellectual capital.

Intellectual capital is a company's collective brainpower and experience
that can be used to create wealth. Indeed, the chief assets of most compa
nies are its clever employees. Working together, they use their knowledge,
experience, and tools to provide a product or service that differentiate the
company in the marketplace.

Companies that recognize the value of intellectual capital almost always
share a common approach-they use the collective smarts and know-how
of their employees, vendors, and customers to create superior (and usually
more profitable) products. They understand that brains plus inspiration
equals success in the form of profits-virtual alchemy.

Today, companies increasingly understand that they must leverage their
intellectual capital to outmaneuver competitors in the marketplace. And
they must understand something else: intellectual capital is more than the
sum of employee capabilities. Intellectual capital is a company's entire
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• It must involve a process, which can be taken to mean art, method, or
mode of operation. It may inclnde a novel nse of a known process,
machine,manufacture, orcompositionof matter. This meansa patentable
process may involve the use of old steps that are used in a new way to cre
ate a fresh way of making or doing something.

• It must be some sort of new machine, which applies to both hand
operated and automated devices. This also means engines, apparatus, or
any number of devices that do something or produce some effect when
activated. A patentable machine may crank out smoothies or mathemati
cal computations.

• It must involve a novel composition a/matter. This pertains to mixtures
of ingredients, chemicals, or physical elements that produce a defined
effect. A new melange of chemicals used as a medicine is an example.

• Orit mustinvolve a seemingly nebulousterm, manufacture. This term is
often used as a kind of all-purpose way of defining any number of inven
tions that don't fall under the other categories. This can include such
difficult-to-define products as building structures and designs, sound
recordings, and even genetically engineered organisms.Another category
might include software. Still, some types of software are unpatentable,
such as those that involve the invention of a mathematical algorithm.

As new technologies are created, questions about what can and can't be
patented arise almost daily. In particular, debate is growing over geneti
cally engineered inventions and to what extent they are patentable. For
example, can the manipulation of genes to create Ifclone of a human being
be patented?

Provisional Patent Applications

Starting June 8, 1995, the U.S. Patent and Trademark Office (USPTO)
provides the option to inventors of filing a provisional application for a
patent. This short-form application is designed to be a lower-cost first
patent filing in the United States and to give U.S. applicants parity with
foreign applicants under the General Agreement on Tariffs and Trade
(GATT) Uruguay Round Agreements.

The provisional application allows filing without a formal patent claim,
oath, declaration, or any prior art statement. It is a tool to establish an early
effective filing date in a nonprovisional patent application filed under 35
U.S.C. §III(a), and it also allows the filer to use the term "Patent Pending."

A provisional applicatiou for a patent is in effect for 12 months from the
date it is filed, and this time period cannot be extended. If you file a provi-
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The concept behind a CRADA is to create a mutually beneficial situa
tion in which federal lab intellectual capital can be deployed to accelerate
the development of new or improved products and services for industry.
The win-win nature of the CRADA is highly evident in the growth of the
number of licenses granted for federal laboratory inventions (figure 8.4). It
is important to note that licenses for federal laboratory inventions translate
into enhanced product and service sales for the companies that have
licensed the technology.

Specifically, CRADAs offer smaller companies the availability and
leverage of intellectual capital to help provide outsourced technology to
their product development programs. With CRADAs, federal labs can pro
vide an ongoing vehicle for innovation and product development for com
panies of all sizes. For emerging growth companies, CRADAs may be

. viewed as a vital new competitive tool in a rapidly evolving technology
landscape-a straightforward way for businesses to create marketplace
value by leveraging federally funded innovation.
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Figure 8.3
Number of Patents Issned on Federal Laboratory Inveutions
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STEPS TO PROGRESS

The National Competitiveness Transfer Act of 1989 and the 1991 Amer
ican Technology Preeminence Act defined and expanded the types of gov
ernment entities that could enter into CRADAs. The former helped make
CRADAs more practical by protecting confidential corporate information
from release under the Freedom of InformationAct. Confidential informa
tion developed under CRADAs is outside the domain of the Freedom of
Information Act for a period of five years. This is not the case for infor
mation developed under traditional work-for-hire arrangements with the
government, such as grants and contracts, This protection for confidential
information reinforces the fact that a CRADA is not a procurement con
tract, and therefore federal laboratory directors are not required to comply
with competitive bidding and many other requirements governing federal
procurements.

In 1995, Congress passed the Technology Transfer Improvements Act.
This gave exclusively licensed CRADA collaborators the right to any
invention from a government researcher under a CRADA. Also, should
the CRADA parties agree, it was now possible to transfer the patent itself
to the corporate partner.

The 1995 act clarified that inventions made by the corporate partner dur
ing the performance of the CRADA belonged to the corporation. The gov
ernment does, however, retain a paid-Up, nontransferable, nonexclusive
license to use the invention. It also has the right under emergency condi-
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technology transfer agreements; it is basically a time- and project-limited
joint ventnre aimed at producing a mutually beneficial research and devel
opment outcome. Both parties may contribute personnel, services, and
intellectual capital, but the private partner contributes the money to effec
tively sponsor the research. In practice, a CRADA is the government labo
ratory equivalent of a university-sponsored research agreement. Normally,
the corporation that funds the CRADA receives an option or an outright
license to any intellectual capital that results from the project. For a corpo
ration, the effect is similar to a work-for-Itire or outside consulting arrange
ment-the difference is the amount of leverage that can be obtained
through the use of extensive government laboratory facilities coupled with
world-class subject matter experts.

As part of a CRADA, a company may agree up-front to pay a royalty on
sales of any product that is derived from the CRADA in exchange for an
exclusive license to the technology. To further reward government
researchers, the 1986 act empowered government labs to reward inventors
with royalty sharing similar to what is done at research universities
throughout the United States.

With the establishment of the CRADA, Congress created one of the
most entrepreneurial statutes for facilitating technology transfers between
federal labs and private concerns. Federal labs are defined as any federally
funded laboratory or federally funded research and development center

Figure 8.1
Active CRADA Projects at Federal Laboratories
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• Intellectual capital may be acquired using common stock as a currency.

• Intellectualcapitalmay be acqniredin a profitable manner, with the assis
tance of a technology-transfer company, without imposing a sharing of
royaltieson the inventinginstitution. Rather, the U2B equity model uses
corporateequity to finance the transferof intellectual capital.

• The technology transfer process appears to be accelerated by the U2B
model as a result of the sharing of risk among the inventing institution,
the corporatepurchaserand the technologytransfercompany.

FINANCIAL CONSIDERATIONS

In the U2B model, technology transfer is structured as a "mergers and
acquisitions" transaction, which more fairly accounts for the present value
of the technology on a company's balance sheet. Also, according to gener
ally accepted accounting principles (GAAP), research and development
costs are required to be expensed as incurred, the uear-term effect of which
is the reduction of operating income. In contrast, the outsourcing of
research with the U2B model structures the technology transfer transaction
as a stock-for-stock acquisition; therefore the value of the acquisition may
be capitalized based on the consideration provided (stock). The net effect is
that a technology license acquired through the U2B model strengthens the
balauce Sheetby the value of what is acquired. Therefore, outsourcing basic
research may enhance both corporate intellectual capital and the asset value
of an organization immediately after it acquires a license.

In summary, U2B is the first just-in-time technology-transfer tool that
empowers companies to grow their intellectual capital in exchange for
common stock without diminishing the inventing institution's royalties.
This tool has the potential to increase the value of a wide range of compa
nies by allowing them to outsource basic research to taxpayer-funded
research institutions and finance this outsourcing with the one curreucy
that most growing companies are long in: their common stock.
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value technologies with a cornmon currency. This enhances the potential
for creating an efficient market between producers and purchasers of intel
lectual capital in much the same way that a mortgage helps to create an effi
cient market between buyers and sellers of real estate.

THE U2B MODEL

An initial premise of this U2B intellectual-capital-to-equity exchange is
that technology transfer must be market driven to enhance efficiency.There
fore, an entrepreneur should start with a well-defined technology acquisition
need. Once a profile is constructed describing the type and state of develop
ment of the technology needed, an experienced technology transfer com
pany can supply this profile with some of the many technologies available
for license from federal laboratories and research universities.

A second premise is that companies need to minimize invention risk to
maximize shareholder return on equity. Invention risk is defined as the
total cost of the invention process, including capital, manpower and equip
ment. Most basic research programs do not result in the development of
breakthrough technologies. Therefore, it is difficult to determine a priori
the financial outcome of a basic research program. In contrast, outsourcing
often produces a higher or better-understood rate of return on investruent,
when compared with deploying capital in-house in a non-core area.

Market-driven technology transfer begins when the technology need is
directly fulfilled by the technology available for license (figure 7.1). To
facilitate acquisition of the license, the technology transfer company may
help in setting up a special-purpose portfolio company to negotiate the
license from the laboratory and facilitate the transfer. Once the portfolio
company and the laboratory agree to the terms of the license, a stock sale
agreement must be negotiated between the portfolio company and the
public technology company, the final acquirer of the license. The portfo
lio company is then sold to the end acquirer for stock. This is a stock-for
stock exchange, whereupon all of the shares of the portfolio company are

r
exchanged for a mutually agreed upon number of shares of the technol-
ogy company. To obviate the buildup of inventory of depreciating assets
(such as technology licenses), it is best to envision the U2B exchange as
a "just-in-time" exchange of intellectual capital for acquirer company
shares. The portfolio company contains the license to the intellectual
property of interest, and therefore the ownership of this license is in effect
transferred to the public technology company at the close of the transac
tion. In addition to the license agreement, the portfolio company may
contain other intellectual-capital assets that the parties desire to transfer,
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U.S. EPAOfficeof SciencePolicy
Phone: (513) 569-7960
Fax: (513) 569-7132
Cincinnati, OH 45268

NRMRL is the agency's center for investigation of technological and
management approaches for reducing risks from threats to human health
and the environment. The focus of the NRMRL's research program is on
methods for the prevention and control of pollution to air, land, water, and
subsurface resources; protection of water quality in public water systems;
remediation of contaminated sites and ground water; and prevention and
control of indoor air pollution. The goal of this research effort is to cat
alyze development and implementation of innovative, cost-effective envi
ronmental technologies; develop scientific and engineering information
needed by EPA to support regulatory and policy decisions; and provide
technical support and information transfer to ensure effective implementa
tion of environmental regulations and strategies.

DEPARTMENT OF VETERANS AFFAIRS (VA)
HTTP://WWW.VA.GOV/

Federal R&D obligations, total and intramural by agency: FY 1998

TotalR&D obligations: $299.3 million

TotalR&D obligations as a share of federal total: 0.42 percent

IntramuralR&D: $299.3million

AgencyR&D obligations that are intramural: 100.00percent

The VA Web site is a worldwide resource that provides information on
VAprograms, veterans' benefits, VAfacilities worldwide, and VAmedical
automation software. Made available in September 1994, the site serves
several major constituencies, including the veteran and his or her depend
ents, veterans service organizations, the military, the general public, and
VA employees around the world.

VA Rehabilitation Research and DevelopmentCenter

http://guide.stanford.edu
Technology TransferContact:DavidL. Jaffe
Phone: (650)493-5000x64480
Fax: (650) 493-4919
PaloAlto, CA 94304
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Controlling soil erosion, managing weeds, and enhancing soil/water/air
quality are major present and future issues.

USDAPacificBasinAgriculturalResearchCenter

http://pbarc.ars.usda.gov/
Technology TransferContact: Dr. DennisGonsalves
Phone: (308) 932-2100
Fax: (803) 969-6967
Hila, HI 96720

The Pacific Basin Agricultural Research Center works to (I) increase the
economy and well-being of Pacific Basin societies by strengthening their
agricultural sectors, thus providing opportunities in agricultural for the
next generation of island inhabitants; (2) strengthen small farm culture by
focusing research on the development of crops and farming systems that
will provide necessary profitability and efficiency; (3) develop farming
practices consistent with the preservation of fragile island environments;
(4) develop crop varieties adapted to island conditions to allow agriculture
diversification for export; and (5) develop pest and postharvest technolo
gies that satisfy quarantine requirements, thus allowing crop export from
the Pacific Basin region.

USDA Plant Sciences Institute(PSI)

http://www.barc.usda.gov/psi/
Technology TransferContact: HarryDanforth
Phone: (301) 504-6421
Fax: (301) 504-6001
Beltsville, MD 20705-2350

The research mission of the PSI is to discover and develop biological,
chemical, and physical processes and principles (including bioregulation)
that will improve pest management systems, crop production efficiency,
conservation of natural resources, and environmental quality. PSI supports
regulatory and action agencies to contribute to advances in biotechnology
and biocontrol to the benefit of agriculture and society. PSI's mission is
accomplished through complex and exceptionally difficult fundamental
and applied research programs in 14 laboratories.

USDAMicrobialFood Safety ResearchLaboratory

http://www.arserrc.gov/www
Technolcgy TransferContact: Dr. John Luchansky
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developing and operating scientific user facilities; and contributing to the
enhancement of science and mathematics education.

UNITED STATES DEPARTMENT OF AGRICULTURE (USDA)
HTTP://WWW.USDA.GOV/

FederalR&D obligations, total and intramuralby agency:FY 1998

TotalR&D obligations: $1,441.9 million

TotalR&D obligations as a sbare of federal total: 2.00 percent

IntramuralR&D: $954.9 million

AgencyR&D obligations that are intramural: 66.23 percent

USDA remains conunitted to assisting America's farmers and ranchers.
But it also does much more. USDA leads the federal antihunger effort with
the Food Stamp, School Lunch, School Breakfast, and WIC Programs.
USDA is the steward of our nation's 192 million acres of national forests
and rangelands. USDA is the country's largest conservation agency,
encouraging voluntary efforts to protect soil, water, and wildlife on the 70
percent ofAmerica's lands that are in private hands. USDA brings housing,
modern telecommunications, and safe drinking water to rural America.
USDA is responsible for the safety of meat, poultry, and egg products.
USDA is a research leader in everything from human nutrition to new crop
technologies that allow us to grow more food and fiber using less water and
pesticides. USDA helps ensure open markets for U.S. agricultural products
and provides food aid to needy people overseas.

USDA Agriculture Research Service (ARS)

http://www.ars.usda.gov/
Technology TransferContact: Rick Brenner
Phone: (301) 504-6905
Fax: (301) 504-5060
Washington, DC 20250

ARS conducts research to develop and transfer solutions to agricultural
problems of high national priority and provides information access and dis
semination to ensure high-quality, safe food and other agricultural products;
assess the nutritional needs of Americans; sustain a competitive agricultural
economy; enhance the natural resource base and the environment; and pro
vide economic opportunities for rural citizens, communities, and society as
a whole. To achieve these objectives, ARS identifies critical problems
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sion; Materials Sciences Division; Accelerator and Fusion Research Divi
sion; Nuclear Science Division; Physics Division; Engineering Division;
and Environment, Health, and Safety Division.

DOEIdahoNational Engineering and Environmental Laboratory(INEEL)

http://www.inel.gov/
Technology TransferContact:Chuck Briggs
Phone: (208)526-0441
Fax: (208)526-0690
Idaho Falls, ID 83415-3805

lNEEL is a multiprograrn laboratory. Historically a leader in DOE reactor
technology programs and engineering projects, INEEL conducts applied
R&D to support the missions of DOE and other government agencies.
Expertise includes biotechnology, chemical sciences, engineering sci
ences, instrumentation development, materials and materials processing,
nuclear reactor research technology, information and communications
technology, sensor development and measurement science, mechanical
and electronic system development, robotics, computational intelligence,
and environmental and waste treatment techuology.

DOE Lawrence Livermore National Laboratory (LLNL)

http://www.Ilnl.gov/
Techuology TransferCoutact: Auuemarie Meike
Phone: (925)422-3735
Fax: (925) 423-8988
Livermore, CA 94550

The LLNL physics and chemistry departments maintain a spectrum of
capabilities for studying the micro- and macroscopic defect properties of
materials, using unique mono-energetic positron facilities and associated
instrumentation. Of particular interest to potential industrial partnerships
is the demonstrated ability to measure critical quality management param
eters in advanced materials systems. Other areas in which successful
industrial applications have been explored include metallurgical defect
studies, especially related to reliability issues, and critical components for
high-technology energy and transportation systems.

DOE National Energy Technology Laboratory (NETL)

http://www.netl.doe.gov/
Technology TransferContact: Dee Dee Diane Newlon
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spacecraft and associated systems for manned flight; selection and training
of astronauts; planning and conducting manned missions; and extensive
participation in the medical engineering and scientific experiments carried
aboard space flights. JSC also has program management responsibility for
the space shuttle program and major responsibility for development of the
Space Station.

DEPARTMENT OF ENERGY (DOE)
HTTP://WWW.ENERGY.GOV/

FederalR&D obligations, total and intramnralby agency:FY 1998

TotalR&D obligations: $5,833.1 million

Total R&D obligationsas a share of federal total: 8.09 percent

IntramnralR&D: $535.1 million

Agency R&D obligations that are intramnral: 9.17 percent

DOE's mission is to foster a secure and reliable energy system that is
environmentally and economically sustainable, to be a responsible stew
ard of the nation's nuclear weapons, to clean up our own facilities, and to
support continued U.S. leadership in science and technology.

DOE Ames Laboratory

http://www.ameslab.gov
Technology TransferContact: Debra Covey
Phone: (515) 294-1048
Fax: (515) 294-4456
Ames, IA 50011

Ames Laboratory conducts basic and applied research to advance under
standing of chemical, engineering, materials, mathematical, and physical
sciences underlying energy technologies and other technologies essential
to national interests. Areas of particular emphasis include advanced mate
rials synthesis and processing, including preparation of ultrahigh-purity
and well-characterized metals, alloys, composites, and single crystals and
new nontraditional materials, such as organic polymers and organometal
lic materials, processable preceramics, and nonlinear optical systems.

DOEArgonne National Laboratory(ANL)

http://www.techtransfer.anl.gov/index.htmI
Techoology Transfer Contact: CynthiaWesolowski
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NASA JohnC.Stennis Space Center(SSC)

http://technology.ssc.nasa.gov/
Technology TransferContact: Kirk Sharp
Phone: (228) 688-1914
Fax: (228) 688-2408
Stennis SpaceCenter,MS 39529

SSC in southern Mississippi is one of four NASA centers responsible for
the human exploration and development of space. As NASA's lead center
for rocket propulsion testing, it manages the agency's rocket propulsion
test assets. This includes facilities at the Marshall Space Flight Center in
Alabama, the White Sands Test Facility in New Mexico, and the Glenn
Research Center's Plumbrook Station in Ohio. SSC's primary role is the
testing and flight certification of the space shuttle main engine, but it also
has on-site developmental testing facilities for turbomachinery and other
components for future generation rocket engines.

NASA JohnF.Kennedy Space Center(KSC)

http://technology.ksc.nasa.gov/
Technology TransferContact: JamesAliberti
Phone: (321) 867-6224
Fax: (321) 867-2050
KSC,FL 32899

Research is conducted on aerodynamic, inertial, and ballistic technology
for devices and system operation; navigation and flight control integra
tion; atmospheric gases as applied to ionization absorption and instrumen
tation anomalies; meteorology; man-machine integration and operation;
bionics and artificial intelligence; design.Jnstallation, test, maintenance of
space and terrestrial equipment and supporting ground-tracking radar;
microwave radio refrequency and carrier bay relay systems; mechanical,
electronic, printed, chemical, alphanumeric, plotting, static, and dynamic
displays design operation maintenance; image enhancement techniques
and analysis; radar and laser instrumentation and systems; radio frequency
detection; antenna devices and systems; circuit design; and navigation,
guidance, and control.

NASA JohnH. Glenn Research Centerat Lewis Field (GRC)

http://www.grc.nasa.gov/
Technology TransferContact: Larry Viterna, Ph.D.
Phone: (216) 433-3484
Fax: (216) 433-8551
Cleveland, OH 44135
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ARC is responsible for the performance of a tightly coupled, multidisci
plinary research base directed toward NASA's missions. ARC has core
scientific competencies in fundamental space biology and all disciplines
of the agency's multifaceted astrobiology thrust. ARC performs funda
mental research and technology development ofnanoscale assembly, com
putational nanotechnology, nanoscale computing and sensing elements,
and nanoscale architecture and systems integration. ARC is pursuing the
development of protein-based nanotubes, a crossover technology, poten
tially capable of self-organization and replication.

NASA Dryden FlightResearch Center(DFRC)

http://www.dfrc.nasa.gov
Technology TransferContact: JenniferBaer-Riedhart
Phone: (661) 276-3689
Fax: (661) 276-3088
Edwards, CA93523

DFRC has developed unique and highly specialized capability for con
ducting flight research programs. Its versatile and unmatched test organi
zation of pilots, engineers, scientists, technicians, and mechanics has
demonstrated capabilities with high-speed research aircraft and unusual
flight vehicles, such as the lunar landing research vehicle and wingless lift
ing bodies. Research emphasis includes flight research, remotely piloted
vehicle research, shuttle landing and recovery, and contingency landing
site. Primary research tools are research aircraft, from B-52 carrier aircraft
to high-performance aircraft capable of speeds to mach 3; the F-15
ACTIVE; and the ERAST alliance.

NASA George C. Marshall Space FlightCenter(MSFC)

http://nasasolutions.coml
Technology TransferContact: Vemotto McMillan
Phone: (256)544-2615
Fax: (256) 544-1815
Huntsville, AL 35812

MSFC's primary mission is research and development oflarge launch vehi
cles, both reusable and expendable, and the development and integration of
payloads and experiments. Technical expertise spans the disciplines
required for the definition, design, and development of space-related hard
ware, payloads, and experiments from inception to flight operations. The
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HHS Centers for Disease Control and Prevention (CDC)

http://www.cdc.gov/
Technology Transfer Contact: Dr. Andrew Watkins
Phone: (770) 488-8610
Atlanta, GA 30341

CDC seeks to accomplish its mission by working with partners throughout
the nation and world to monitor health, detect and investigate health prob
lems, conduct research to enhance prevention, develop and advocate
sound public health policies, implement prevention strategies, promote
healthy behaviors, foster safe and healthful environments, and provide
leadership and training. CDC has developed and sustained many vital
partnerships with public and private entities that improve service to the
American people.

HHSFoodand Drug Administration(FDA)

http://www.fda.gov/
Technology Transfer Contact: Beatrice Droke
Phone: (301) 827-7008
Fax: (301) 827-7029
Rockville, MD 20857

The mission of the FDA is to ensure that foods are safe and wholesome. It
also makes certain that human and veterinary drugs, human biological
products, medical devices, and consumer products that emit radiation are
safe and effective. In addition, the FDA ensures that regulated products are
honestly, accurately, and informatively represented, and that these prod
ucts are ir, compliance with FDA regulations and guidelines. Noncompli
ance is identified and corrected, and any unsafe or unlawful products are
removed from the market.

HHS NationalCancer Institute (NCI)

http://www.nci.nih.gov/
Technology Transfer Contact: Kathleen Sybert
Phone: (301) 496-0477
Fax: (301) 402-2117
Bethesda, MD 20892

NCI conducts comprehensive programs in laboratory and clinical research
on cancer treatment; basic research on cancer biology, immunology, and
diagnosis and their application in studies of metabolism, dermatology, and
pathology of neoplastic diseases; and research on the cause and natural
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and analysis, including large-scale computations; and modeling and analy
sis of very complex systems.

UNITED STATES AIR FORCE (USAF)
HTTP://WWW.AF.MILI

In its more than 50 years of existence, the USAF has become the world's
premier aerospace force. Its mission is simple in words, yet awesome in
meaning-defend the nation through the control and exploitation of air
and space.

USAF Air Force Research Lahoratory (AFRL)

http://www.afrl.af.rnil/
Technology TransferContact: Douglas Blair
Phone: (937) 656-9176
Fax: (937) 255-3521
Wright-Patterson Air ForceBase (AFB), OH 45433-7131

Located in the AFRL, Wright-Patterson AFB, Ohio, the Air Force Technol
ogy Transfer Program was created to assure all USAF science and engi
neering activities promote the transfer or exchange of technology with state
and local governments, industry, and academia. These activities enhance
the economic competitiveness of industry and promote the productivity of
state and local government, while leveraging the DoD research and devel
opment investment. The end result is a strong industrial base the USAF and
DoD can utilize to supply their needs. Each of the nine technology direc
torates has a technology transfer focal point that is responsible for estab
lishing and executing the directorate's technology transfer program:

c

USAF Arnold Engineering Development Center (AEDC)

http://www.arnold.af.mil
Technology TransferContact:RobertCrook
Phone: (931)454-6510
Fax: (931)454-3559
ArnoldAPB,TN 37388-9011

AEDC tests aircraft and missile and space systems and subsystems at
flight conditions to be experienced during a mission. The Research and
Technology Program develops advanced testing techniques and instrn
mentation and supports development of new test facilities. Current pro
grams are Peacekeeper testing, including aerodynamic and rocket motor
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DEPARTMENT OF THE NAVY (NAVY)
HTTP://WWW.NAVY.MILI

The mission of the Navy is to maintain, train, and equip combat-ready
naval forces capable of winning wars, deterring aggression, and maintain
ing freedom of the seas.

DoD/Navy National Center for Excellence in Metalworking Technology
(NCEMT)

http://www.ncemt.ctc.com
Technology TransferContact: Ed Coyle
Phone: (215)697-9530
Philadelphia, PA19111-5078

NCEMT activities are focused on casting technology, forming technology,
joining technology, powder metallurgy and ceramic materials, and surface
treatment. The advanced tools used to support these activities include con
current engineering; product analysis; process modeling; advanced mate
rials testing and materials characterization; expert systems; intelligent
processing of materials; systems integration; and demonstration facilities
for welding, machining and cutting, forming, semisolid metalworking,
wire drawing of high temperature superconductors, and powder metal
lurgy processes.

DoD Naval Research Laboratory (NRL)

http://www.nrl.navy.mil/
Technology Transfer Contact: Dr.Catherine Cotell
Phone: (202)404-8411
Fax: (202)404-7920
Washington, DC 20375

NRL, the Navy's corporate laboratory, is responsible for Navy-wide lead
ership in the following areas: primary in-house research for the physical
and engineering sciences, a broadly-based exploratory and advanced
development program in response to identified and anticipated Navy
needs, and development of space systems for the Navy. Examples of R&D
areas available for technology transfer include advanced materials, bio
molecular engineering, chemical processing, microelectronics, photonics,
sensors, and radar technologies. Examples of programs available for
licensing or cooperative research and development (CRADAs) include
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DoD Defense Technical Information Center(DTIC)

http://www.dtic.mil/
Technology TransferContact: Wendy Hill
Phone: (703)767-8225
Fax: (703)767-9161
Fort Belvoir, VA 22060-6218

DTIC collects all scientific or technological observations, findings, rec
ommendations, and results derived from DoD endeavors, including both
in-house and contracted efforts. DTIC, a major component of the DoD
Scientific and Technical Information Program, contributes to the manage
ment and conduct of defense research, development, and acquisition
efforts. It provides access to and transfer of scientific and technical infor
mation for DoD personnel, DoD contractors and potential contractors, and
other U.S. government agency personnel and their contractors. DTIC has
eligibility and registration requirements for use of its services.

DEPARTMENT OF THE ARMY (ARMY)
HTTP://WWW.ARMY.MILI

The Army operates in more than 50 countries, performing such duties as
securing the South Korea border and keeping the peace in Kosovo, in
addition to its primary mission of defending the United States and its ter
ritories, commonwealths, and possessions.

DoD Army Cold Regions Research and Engineering Laboratory (CRREL)

http://www.crrel.usace.army.mil
Technology TransferContact: SharonBorland
Phone: (603) 646-4735
Fax: (603)646-4448
Hanover, NH 03755-1290

CRREL conducts research on the nature and effects of cold-related
processes and properties. This knowledge is used to develop measures to
minimize the adverse effects of cold, monitor the impact of cold-stressed
environments on human activity, and develop recommended mitigative
measures for all seasons. Moreover, the solution to the cold aspects of cer
tain problems, such as predicting the physical state of terrain based on
weather and the associated signatures measured by sensors, has led to an
expanded all-weather capability and expertise in this topic area. CRREL's
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on in the lab. To be effectively matched with a company, research projects
should be marketed as close to commencement as possible. If the technol
ogy transfer office is not involved until an invention is made, many excit
ing possibilities are lost.

This gap is a fundamental problem in maximizing the potential of the
federal laboratory system. To address it requires a strong buy-in from
agency and laboratory management. A continuous educational campaign
is required so that laboratory personnel understand that without commer
cial development of their research, the job is only half done.

Nothing makes these abstractions about the importance of working with
industry more believable to government researchers than a success story
involving one of their peers. The incentives in a successful deal for the
individual, the research department, the lab, the agency, the partner com
pany, and the taxpayer are vital. Federal education and training efforts
must emphasize that moving technology to market is a key part of the lab
oratories' job.

When an effective technology transfer office is located with cutting
edge research, the impact can be dramatic. Just ask Dow.
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Having a brainstorming session as Ibis juncture can be very fruitful as
the characteristics of the invention are considered and alternative applica
tions are bandied about. The scientist offers an important perspective as to
whether or not the invention in question can perform various functions.
For example, information-scanning technologies designed for NASA
space missions led to the snpermarket bar code. It took a very creative
mind to realize Ibis application, which most of us now use daily. As many
applications as possible should be considered before the patent is filed so
that potential markets, which are vastly different, are protected.

In govemment all too often this step is omitted. The patent is filed and,
when issued several years later, a relatively passive marketing approach is
initiated, consisting of listing a patent on a government Web site as avail
able for licensing. Obviously such an approach will have minimum retnrns
to-the agency, to the inventor, and ultimately to the American public.

The lack of perspective on the utility of a patent causes another serious
problem for those trying to manage federal laboratory patent portfolios.
With limited time and resources, where should efforts be focused? A good
rule of thumb that top university technology managers have devised is get
in, get out, and go on. In other words, don't waste too much time on run
of-the-mill inventions. One or two "crown jewels" normally carry top
universities-and many companies-that are astute in analyzing their
intellectual property portfolios. These entities typically are very strong in
areas like medical research or specialized computer software and have a
good handle on the commercial utility of resulting inventions. They also
have strong industry recognition as world-class research institutions in
their fields and enjoy the luxury of having companies seeking them as
partners.

Institutions falling below Ibis exalted category that haven't developed
an effective patent management strategy can spend too much time on try
ing to license "the living dead," technologies that have limited appeal.
This means that valuable staff time is tied up when it might be more effec
tively applied to inventions with a much greater return on investment-if
they can be identified.

By better applying an industrial approach to their portfolios, agencies
can be more confident about waiving rights to those technologies that are
not strong commercialization candidates. Indeed, federal laws require
agencies to give such inventions back to their government inventors if the
inventor is interested in personally pursuing them. All too often this
requirement is ignored by the agencies, as they tend to err on the side of
caution in case an unexpected application for the invention arises. Such
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fromourclientsis, "Howcanwe make intellectual assetmanagement more
effective within ourcompany?"

The bottom line is a realization by top management that developing tech
nology and protecting it in patents, trademarks, and copyrights is an expen
sive proposition for a company. The most efficient way is to have one group
responsible to upper management to bring together all the stakeholders
from all the functions to be involved in the process. The successful compa
nies understood this concept and have a team approach. Other companies
that arenotcomfortable with dedicating theresources are seeing someben
efit, but at a much slower rate.

Team management of these assets is the prudent thing to do, with one
function being held accountable to do the planning, call the meeting, and
follow up on the decisions of the team. I believe the reason for the success
of the Dow program is all functions saw the impact of their contribution to
the bottom line of the business.

If a technology becomes obsolete, it should be abandoned. If a technol
ogy becomes very relevant to the business strategy, then it should be devel
oped into a business unit. If a technology is very important, but does not fit
the business, then it should be licensed, sold, or donated.

These concepts developed when organizations started treating IF as an
asset or property of the business. If a company owns a building, it would
commit the resources to maintain it. If the building fits its needs, it has its
people use it as offices. If the location or configuration does not fit, then the
company would lease it, sell it, or donateit. The concept of treating IF as an
asset is real, and companies arerealizing significant revenues. Companies
that are proactively managing their intellectual properties are realizing rev
enues in the tens and hundreds of millions of dollars.

It is estimated that by implementing proactive management of intellec
tual property, Dow realized approximately $40 million in savings just from
abandoning patents that the reviewing team felt did not fit the company's
needs or have significant market values. This savings is on top of the
income generated from an aggressive licensing program for technologies
that fell outside Dow's core business areas, but still had value to others.
Like many other major corporations, Dow also donated intellectual prop
erty with value but requiring more development to nonprofit organizations
such as universities. Thus, a comprehensive team-based approach maxi
mizes the value Dow enjoys from its significant investment in R&D.

How can these lessons be applied by the public sector? Let's examine
how federal laboratories typically manage their inventions now.

When a federal researcher reports an invention, the technology transfer
office normally alerts its patent attorney. If the invention appears to have
relevance to the agency mission, a patent may be filed. If there is obvious



54 TECHNOLOGY TRANSFER FOR ENTREPRENEURS

much greater familiarity with the commercial marketplace. Even so, the
unpredictable nature of research leaves many companies seriously con
cemed, lest they leave an undiscovered jewel in their inventory that has an
important application outside the intended field of its discovery.

With the costs of patenting increasing, govemment agencies are facing
the fact that they simply can no longer afford to patent an invention sim
ply because it is patentable. Since patenting costs typically are subtracted
from a federal lab's budget, pressures begin to mount for developing an
effective intellectual property management strategy. Such efforts are in
their infancy in most federal laboratories.

How can agencies bridge this gap? Much can be learned from the
approaches developed by industry.

An interesting model is The Dow Chemical Company. Dow overhauled
its processes to increase efficiency and maximize its retum on investment.
After an effective sorting process, intellectual property is grouped into
three broad bundles:

• Those applying to the core business that are not licensed and constitnte
the seedcom for futnregrowth;

• Those with applications outsidethe core business that have value to oth
ers if they are licensedor donated; and

• Those with little or no inunediate value, which are simply abandoned.

The utility of such a strategic approach to intellectual property has been
proven by increased profitability for the company.

Sam Khoury was a pioneer at Dow in developing this highly effective
approach. As the "intangible asset appraiser" for Dow, Khoury saw first
hand how the lack of an intellectual property management system was
costing the company. He developed an effective interdisciplinary
approach to the problem that is worth studying in more detail.

Khoury now leads Inavisis International, Inc., a recognized interna
tionalleader in the valuation of intellectual property.

Here's Khoury's summary of how he approached the problem:

As in any largeorganization, therewas a need to keep all the partiesthatcan
benefitor be negatively impactedby a decision informedrelating to intel
lectualpropertydecisions.

The process initiallywas to have one person trying to conununicate and
gather information from R&D, manufacturing, business, marketing and
sales,and the patentdepartments. It is criticalthat theseviewpoints be con
sidered and shared to make an informed decision. Unfortunately, all the
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• Better align tech transfer activities with the core missionof the lab/facil
ity to tap needed external skills to improve lab performance of its core
missionthrough tech transferactivities.

This critique was bolstered in an unusually candid article by Jeffrey Mob
ley, former director of licensing and business development at the Idaho
National Engineering and Environmental Laboratory (Mobley 1999).

Corning to the lab from industry, Mobley observed, "Most labs have
focused technology transfer efforts on communications rather than com
mercialization and the creation of information rather than licensing
income.... What is missing is a strategy that provides economic incentives
for all players and a businesslike approach to implement them."

The already mentioned U.S. Department of Commerce report on the
labs' performance with the Federal Technology Transfer Act (U.S. Depart
ment of Commerce 2000) made these recommendations for building a
more vigorous national technology transfer system:

• Provide additional help for companies looking for the right lab partner.

• Make managing intellectual propertyan agencypriority.

• Maximize the effectiveuse of the flexibility CRADAs providein forming
partnerships.

• Call OIl industry regularly to critiquethe tech transfer system to identify
and remove barriers.

• Developbettermetrics.

VIEW FROM INSIDE

All the agencies reported that 70 to 80 percent of their licenses and
CRADAs were with small companies, so these firms are successfully
working their way through the system.

Still, the in's and out's of the federal system can be daunting for any
company, large or small, that has not worked it before. For this book, sev
eralleading technology managers were asked to provide candid, confiden
tial insights for how to successfully work with labs. This information
provides a real insight of how those making decisions on which partner
ships to accept actually apply the laws and policies already discussed.

Here are the questions and the answers:

QUESTIO:"l: What advice would you give a small company before it
approaches your lab?
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their good business acumen," said Christine L. Brakel, Ph.D., a licensing
associate at Brookhaven National Laboratory.

In 1990,prior to the CRADA, Novagen became Brookhaven's first licensed
distributor of products known as the T7 Gene Expression System, alising from
a lab patent. Novagen became the world's best-known supplier of T7 Gene
Expression System reagents. Under the subsequent CRADA, a new patent
resulted that was exclusively licensed by Novagen. This discovery modifies a
T7 virus so that a protein-coded gene can be displayed on the surface of a
virus. Brookhaven scientists will use genetic engineering techniques to create
a library of millions of T7 viruses, each displaying a different protein or vali
ant of a protein. Powetful methods of selection can be applied to the library to
isolate viruses displaying proteins with desirable properties-for example,
improved antibodies. Growth of the select virus provides the cloned gene for
further analysis and for making large amounts of the protein.

This success led to the company being purchased in 1998 by a large
research reagent manufacturer and supplier, CN Biosciences of San
Diego, California. However, Novagen maintains its own corporate iden
tity while working with CN Biosciences.

IF YOU DON'T LIKE TODAY'S POLICY, JUST WAIT
FOR TOMORROW

Laboratory officials know technology transfer goes in and out of style in
Washington. The GAO issued a report in July 2001 on tech transfer in
DOE's nuclear weapons and production facilities, which include world
class research labs like Los Alamos, Sandia, Oak Ridge's Y-12 facility, and
Lawrence Livermore (GAO 2001).

DOE provided funds as incentives for these labs to do more R&D with
industry.

With the Clinton Administration taking office in 1993 and the election of
a new Congress in 1994, the original intent of the program was lost and
DOE's defense programs requested that funding for this activity be elimi
nated, which it was. Not surprisingly, the GAO report found that this abrupt
policy reversal caused the number of CRADAS created in the labs to plum
met. The labs then emphasized licensing, which increased dramatically.

Policy change is not always bad for technology transfer. For years, the
Department of Veterans Affairs (VA) sat out the tech transfer revolution. It
was on the sidelines when the Federal Technology Transfer Act passed in
1986 and again when President Reagan endorsed the principles in his 1987
executive order.
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small business start-ups. He now serves as chief executive officer and
president of Atomic Ordered Materials in Massachusetts.

Preston has been very active in moving technologies to market. He has
testified before Congress, been honored by the government of France,
advised the government of Singapore, and even held a meeting with Prince
Charles on how to successfully integrate public sector research facilities
into the national economy.

Preston believes the most important ingredient in any business alliance
is passion. He notes that in the world of developing partnerships, things
will inevitably go wrong, take longer than expected, cost more, or go off
in an unanticipated direction. If all the partners do not share a burning pas
sion to succeed, they will not survive the pitfalls.

Preston has composed a concise list of "passion killers":

1. Greed
2. Greed
3. Greed
4. Destructive criticism
5. Lawyers and committees

6. Bureaucracy andred tape

PASSION KILLERS ON PARADE

People in the public sector certainly are not greedier than others, and
many top researchers have passed up lucrative opportunities in private
industry because they are truly passionate about their research. The simple
fact is, they are either very committed to achieving such important
national missions as defense or space exploration, or they enjoy perform
ing basic research to further the frontiers of science.

This does not mean you will never encounter greed as a factor in dealing
with the labs, but it is not the driving force for the labs to work with industry.

That takes care of items one through three on Preston's list. Now, let's
examine the other issues.

What is your mental image of government? Do conformity, delays,
aversion to risk, endless meetings, and emphasis on process pop up? That
generalization would certainly be unfair to the many dedicated public ser
vants who work very hard at their jobs. However, it is fair to say the pub
lic sector has more than its share of destructive criticism, lawyers,
committees, bureaucracy, and red tape.

The single biggest criticism of federal labs that has been brought to the
attention of Congress time and time again is that the labs are slow to com-
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perform as well as or better than solvents that are more hazardous. The
environmental impact categories in PARIS II include local human toxicity
(dermal, inhalation, and ingestion), local ecological toxicity (aquatic and
terrestrial), regional effects (photochemical oxidation and acidification),
and global effects (ozone depletion and green house effect). A weighting
scheme allows users to adapt each analysis to a specific site or application.

As for sales so far, Green said they have been "good," despite the fact
that it sometimes "takes a while to establish a foothold" in software. "We
will continue to look for innovative ways to make it available."

What about Green's thoughts on technology transfer and working with
the federal government?

"It has been good for our business," she said. "For technology transfer to
work, you have to make sure the product in question will fit into your prod
uct line at the time. Is it a product you like? Do you have a market for it?"

Because the federal government has an investment in the laboratory's
research, the government may use the invention for its own purposes, as is
the case with university patents under Bayh-Dole. The lab can require the
CRADA partner to license others only if such licensing is necessary to
meet public health or safety needs that "cannot be satisfied by the collab
orating party." Such actions may also be taken if the industry partner does
not substantially manufacture the developed patent in the United States, as
agreed. Any actions taken by the agency under this provision are subject to
administrative and judicial appeal by the company.

Any invention made solely by a company employee under a CRADA is
owned by the company, with the government having the right to use the
invention for its own purposes-normally research. Any confidential or
privileged information the laboratory has received from its CRADA part
ner is protected if the government uses the invention.

The agencies must give special consideration to small business firms or
consortia seeking CRADAs.

Agencies must consider whether resulting technologies are "substan
tially manufactured" in the United States. In the case of foreign compa
nies, agencies must consider whether U.S. companies are provided the
opportunity to engage in similar activities with national laboratories in the
foreign company's country.

Provisions aimed at DOE require agency headquarters to quickly
approve or disapprove CRADAs with contractor-operated labs. Laborato
ries may permit employees to work with the CRADA partner on commer
cial development of the patent.
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• Whether the companyever licensed a federal technologybefore.

• Whether the potential licensee knows if the invention is currently in use
by industry or the governmentitself.

• Any other informationthe applicantbelieveswill supporta determination
to grant the license.

The development plan is obviously the heart of things. Look over the
comments in our confidential survey of agency licensing officials in the
next chapter. They will help you hit the bull's-eye with your plan!

The government has the right to modify or terminate a license it has
granted if the licensee does not meet its obligations. The licensee must first
be notified in writing. Agencies are reluctant to take this sort of action
unless it becomes clear that a company can't or won't develop the patent.

Applicants denied a license may appeal. The agency licensing official
can tell you who receives such petitions.

OTHER PROVISIONS

Agencies may include additional provisions in the licensing agreement
as long as they do not conflict with the law. The license may allow a com
pany to sublicense, but licenses cannot be completely assigned to another
company without agency approval.

Licenses mayor may not include royalties, and they may include other
compensation.

Agencies may terminate a license if such an action is deemed necessary
to meet the public need, as specified by regulations issued after the license
is approved and which the licensee cannot reasonably satisfy. Also, a
license can be terminated if the applicant provided false or misleading
information.

The government has the right to use the invention for research, procure
ment, or other purposes, and any company sublicense must include that
provision. In practice, however, the government's rights provision has
rarely, if ever, damaged the commercial rights of the licensee. Even if the
government should want to buy the product for its own purposes, it is
much more likely to work with the licensee than to try and take the tech
nology back.

COOPERATIVE R&D AGREEMENTS

The ability to perform CRADAs with federal agencies falls under the
provisions of the Federal Technology Transfer Act except in the case of
NASA, which uses the Space Act. The provisions of both laws are similar.
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The regulations normally require agencies to provide notices for three
months. If a company indicates an interest in an exclusive license, a fur
ther 60-day notice is published in the Federal Register, allowing affected
persons to object or comment. This second notice identifies the patent for
which the exclusive license is being sought and names the interested com
pany. In highly competitive fields, rival companies closely follow notices
of exclusive licenses being sought.

Before granting an exclusive license, the government must consider any
comments and must also believe that granting the exclusive license will not
substantially reduce competition, is in the national interest, and enhances
U.S. competitiveness.

The agency then determines how to proceed.
Companies are advised to seek only the license protections they really

need. For example, it would be much easier to secure an exclusive field
of-use license linked with a specific commercial application being pursued
than to seek an across-the-board exclusive license that may include mar
kets the company has no ability to enter.

Because industry worried that the Federal Register requirements could
discourage timely development of federal inventions, Congress enacted
legislation in 2000 written by former Rep. Connie Morella (R-Md.) allow
ing agencies to collapse both notices into a 15-day notification. Agencies
are wrestling with how to utilize this new provision, but Congress is
clearly pressing them to move quickly on these issues.

The new law also allows companies to license inventions and further
develop them under a cooperative R&D agreement (CRADA) with the
creating agency. How to secure a CRADA is described in the next section.
This is an important benefit because most federal technologies require sig
nificant development and testing. Keeping the lab inventors involved in
this process is extremely valuable.

PREFERENCE FOR U.S. INDUSTRY

In establishing technology transfer laws, Congress hoped taxpayers
would receive maximum benefits for the development of any technology
they helped fund in our federal labs and universities. Consequently, the laws
require the labs and universities to consider where the development of a
licensed technology will occur. The laws provide a preference for those
seeking exclusive rights in the U.S. market when the subject invention will
be manufactured substantially in the United States. Because what is sub
stantial varies with each technology, the laws leave it up to the agency to
determine when a potential licensee meets this test. Also, this provision can
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Whether a company is a small business depends in part on the industry.
The determinatiou is made by regulations formulated by the U.S. Small
Business Administration.

NEED FOR A DEVELOPMENT PLAN

No agency may license its patents to an applicantuntil it has received aplan
for development and/or marketing of the invention. Plans submitted to the
agencies are confidential and exempt from the Freedom of Information Act.

Exhibit 3.1
Rogers Corporation: A NASA License Leads to Ownership of Niche Market

Hundreds of millions of computers in the United States, made by scores
of different manufacturers, have one element in common: they each con
tain a laminate now offered by Rogers Corporation through Polyimide
Laminate Systems, LLC (PLS), its 50/50 joint venture with Mitsui
Chemicals, Inc. The laminate is converted into part of the suspension
assembly inside the hard disk drive.

"We are the only supplier of this laminate to fabricators of computer
manufacturers," said Dr. Richard Traskos, director of product develop
ment at Rogers. "We have developed the material, and our joint venture is
the sole company serving this niche market."

Rogers worked with NASA Langley Research Center to license the
patent for a NASA-developed laminating adhesive. In the mid-1980s,
Traskos and the company's patent attorney worked with NASA's attorneys
to write the laminate patent, which was tailored to Rogers's development
plans for the adhesive.

"Rogers evaluated the adhesive, but our goal was to develop a lamiuate
made by using the Langley-type adhesive," said Traskos. "The lamiuate
ends up as part of the suspension assembly used to hold the read/write
head inside the hard disk drive. It can best be described as a "sandwich" of
stainless steel, adhesive, and copper that has both electrical conductivity
and mechanical properties."

In 1999, Rogers's sales included more than $30 million of the specialty
laminate.

Rogers Corporation, headquartered in Rogers, Connecticut, develops and
manufactures specialty materials focusing on the growing wireless commu
nications and computer markets. Rogers operates manufacturing facilities in
the United States and Belgium and has sales offices in Japan, China, Hong
Kong, Taiwan, Korea, and Singapore. Rogers has joint ventures in Japan with
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federal agencies. Here is what the May 2000 report had to say about Peo
ria's Biotechnology Research and Development Corporation (U.S. Depart
ment of Commerce 2000):

Another interesting example of collaboration aimed at achieving economic
development and involving a federal agency, state and local government,
universities, and industry is the Biotechnology Research and Development
Corporation (BRDC). BRDC resulted from the collaborative efforts of tbe
Department of Agriculture's Northern Regional Research Center, local gov
ernment authorities in Peoria, illinois, anda number of private sector com
panies interested in agricultural technologies.

BRDC currently has 10 publicly traded companies as stockholders. It
helps to fund collaborative research at the Agricultural Research Service's
(ARS) laboratories and 26 nniversities, looking for embryonic technologies
that it can push to proof of concept. Early-stage commercial development is
generally handled by finding a suitable private sector partner to work with
the inventors (generally a BRDC shareholder but sometimes a BRDC
licensee). During 1989, BRDC filed 11 new patent applications, had 24
patents issued or applications allowed, and executed eight license and
option agreements,

Many interesting and important technical achievements have come out
of BRDC-backed research. ARS scientists, working with Dow Chemical
Company scientists, have developed a family of composite materials
derived from starches and flours that exhibit remarkable mechanical and
strength properties and can be fabricated into injection and compression
molded and extruded articles. BRDC also funded research at Purdue Uni
versity producing a plant gene promoter useful in genetically engineered
crops and has granted licenses or options to license to nearly every major
agricnlture biotechnology company in the world, as well as making it avail
able to researchers. This technology has generated more than 50 percent of
BRDC's licensing income. BRDC, in collaboration with the University of
Illinois, has also filed for the first patent on stem cell technology involving
an animal other than the mouse. This technology may provide the means of
reproducing superior genetic versions of production animals. Licensing of
this technology is now underway.

The Peoria delegation served as pioneers of the federal laboratory system.
They realized the significant potential that combining the resources of
their local federal laboratory and research university held for the region.
They learned from the mistake of relying on one company or industry for
their economic well-being in a changing world. Even more importantly,
they paved the way for others by providing the impetus for legislation
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directors that authority to manage andpromote the results of theirresearch.
Arequirement to go to agency headquarters for approval of industry collab
orative arrangements and patent licensing agreements can effectively pre
vent them. Lengthy headquarters approval delays can cause businesses to
loseinterestin developing new technologies.

Working closely with their counterparts in the House Science Committee,
legislation was crafted that allowed the federal laboratories to enter into
cooperative R&D agreements (CRADAs) with private industry. (Appen
dix V contains a sample CRADA form.) Preferences in these partnerships,
as in Bayh-Dole, were given to small companies and to those manufactur
ing the resulting products substantially in the United States. Companies
could contribute funds, expertise, or equipment to the CRADA. Agencies
would link these resources with ongoing research and could grant the
company partner appropriate intellectual property protection so that
resulting discoveries were moved to the marketplace.

The law also mandated that agencies must share royalties arising from
CRADAs with their inventors. The labs were allowed to reward other
employees involved with the project and to use remaining funds for per
forming R&D at the lab. In the next chapter, we will explore in more detail
how this important bill works. It is essential for partnering with the federal
laboratory system and understanding its in's and out's.

Coming up six years after the enactment of the Bayh-DoleAct of 1980,
the Federal Technology Transfer Act was not subject to the same philo
sophical debate about the appropriateness of promoting R&D partner
ships between the public and private sectors. Rather a new issue emerged.
A small intellectual property trade association attacked the bill during
consideration in the House Science Committee because one section pro
vided that royalties must be shared with federal laboratory inventors.
Fearing that this might become a precedent for government mandating
how private companies must reward their inventors (as in Germany), the
association successfully had the section stricken. Again the House and
Senate staff worked a horse trade-the royalty-sharing section was
restored in exchange for expanding the charter of the FLC. This historic
bill then moved through the Congress and was promptly signed by Presi
dent Reagan.

Enactment of the Federal Technology Transfer Act of 1986 heralded a
new era for the federal laboratory system. The 40-year policy debate was
effectively over. It was now clear that the federal laboratories were to part
ner with American companies. Now the hard work began. Laboratories
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PEORIA HELPS CHANGE FEDERAL
LABORATORIES' MISSION

The economic doldrums cast over traditional U.S. industries in the
1970s and early 1980s was particularly apparent in the industrial heart
land. This region, once the keystone in the industrial race that helped win
World War II, was now derisively termed the "Rust Belt." And no town
better epitomized the Rust Belt syndrome than Peoria, Illinois.

Like many moderately sized American cities of the time, Peoria's econ
omy was directly linked to the dominant company in town, Caterpillar
Tractor. Caterpillar was a leading provider of heavy industrial and farm
machinery, but during the 1970s and early 1980s its market share eroded
because cf pressure from Japanese companies. The resulting downsizing
threw the local economy into a tailspin.

City leaders realized they must take action or the situation would only
worsen. Looking for diversification opportunities, they noted that their
local university and a Department of Agriculture laboratory had compli
mentary competencies in biotechnology.

A delegation from Peoria visited Washington to meet with the U.S.
Department of Commerce, the lead agency on technology transfer. They
wanted guidance on how to form a research consortium around their pub
licly funded institutions.

They were informed that as a result of the Bayh-Dole Act, the university
could be utilized. But they also learned that the local federal laboratory
could not fully participate because it lacked the legal authority to conduct
proprietary joint research.

Refusing to give up, the Peoria delegation learned of the Dole proposal
to open up the federal labs to industry. Unfortunately, as amended the final
Dole bill would not cover labs like the one in Peoria that are operated by
federal employees.

Still persisting, the Peoria delegation interested their congressman,
House Minority Leader Bob Michel (R-Ill.) in the idea. Rep. Michel
agreed to introduce new legislation in the next session of Congress. A
sympathetic Senate sponsor was found in Senator Slade Gorton (R
Wash.), who served on the Senate Commerce Committee.

Because this committee did not have jurisdiction over the Bayh-Dole
Act (which arose from the Senate Judiciary Committee), the legislation
was reintroduced as an amendment to the Stevenson-Wydler Act.

This law made it clear that Congress and the administration expected the
federal labs to ally with industry and to include small business in a signif-
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The ultimatepurpose of federal support for R&D is to develop the sci
ence and technology base needed for a strong national defense, for the
health andwell-beingof U.S.citizens,andfor a healthyU.S.economy. Fed
erallaboratories shouldrecognizethat theyare an importantpart of the part
nership with universities and industry in meeting this goal. A strong
cooperative relationship must exist between federal laboratories, universi
ties, industry, and other users of the laboratories'research results.

Federal laboratories have traditionally felt that they are part of the gov
ernment, committed to its highest service, and totally dependent on it for
support. They perceive industry as an awkward partner with a different
value system. Although the degree of interaction with universities and
industryvariedamongthe laboratories visited, the Panelfeels that this inter
action could be increasedat all federal laboratories.

While the Packard report was being prepared, Senator Dole (now the new
Senate majority leader) became increasingly frustrated with continued
bureaucratic resistance to Bayh-Dole, especially in DOE. Dole argued that
not only was Bayh-Dole good for the universities, it would reinvigorate
the department's own laboratories. Most of the DOE labs are operated by
contractors, many of which are universities.

Dole introduced legislation to allow all federal laboratories to operate
with similar technology transfer authorities as those in Bayh-Dole. The leg
islation was particularly aimed at DOE, which was the most resistant agency
to decentralization. Most witnesses supported the concept. DOE opposed it.
Finally running out of patience at this resistance, Dole ran the amendment
through the Senate.

The House did not have similar legislation and wanted to look more
carefully at what to do to overhaul the federal laboratory system. There
was not sufficient time remaining in that legislative session to begin this
investigation. However, the House finally agreed to accept a scaled-down
version of Dole's bill. The legislation that was enacted allowed university
operated federal laboratories to operate under the Bayh-Dole authorities.

Even in its modified version, the Dole amendment was an important
step forward. Congress was making its interest in overhauling the federal
laboratories' commercialization efforts apparent. The Dole concept of giv
ing all the federal labs more autonomy for linking their R&D with U.S.
industry was not forgotten. This idea would be reintroduced in the next
Congress. It became the landmark Federal Technology Transfer Act of
1986.

Because it is essential to understand how the Federal Technology Trans
fer Act works to successfully interact with the labs, we will explore its key
provisions in the next chapter.
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An active behind-the-scenes campaign began with small companies
and universities encouraging acceptance of the bill by the outgoing
administration. In the murky atmosphere typical of defeated administra
tions, it was very difficult to get a read on how President Carter would act.

Finally, prompted by the university and small business communities,
President Carter signed the bill on the last day before it would die. After a
three-year struggle, Bayh-Dole became the law of the land.

The fight was not over, however. The bureaucracy had another shot at
Bayh-Dole, which required implementing regulations laying out exactly how
the agencies would use its authorities. Many laws are undone behind the
scenes when hostile agencies get a chance to interpret legislation. It remained
to be seen whether or not Bayh-Dole would survive this new challenge.

STEVENSON-WYDLER-ANOTHER ARROW IN
THE QUIVER

As Bayh-Dole inched through final approval, another key piece of
legislation was also fighting its way along the legislative process. The
Stevenson-Wydler Act was a more centralized approach, creating centers
around the country to manage publicly funded R&D projects rather than
leaving them with the universities and federal laboratories that created
them. The bill emerged from the Senate Commerce Committee at almost
the same time Bayh-Dole was being born in the Senate Judiciary Commit
tee. Thus, these two pieces of legislation moved on parallel tracks, taking
policy in different directions. During the confusion typical of lame-duck
sessions of Congress, they were enacted at almost the same time.

Stevenson-Wydler did contain several sections that complimented
Bayh-Dole. (A copy of the Bayh-Dole Act is in appendix II. A copy of the
Stevenson-Wydier Act is in appendix IlL) For example, the Stevenson
Wydler Act gave a charter to the Federal Laboratory Consortium (FLC),
which originated as an informal group of Defense Department technology
transfer officials meeting periodically to exchange notes. Stevenson
Wydler also taxed the R&D agencies to fund the FLC. This created a
unique forum for interagency cooperation and education and what would
become an increasingly important focus for professional development.

The Stevenson-Wydler Act also mandated that R&D-intensive agencies
create Offices of Research and TechnologyApplications (ORTAs) to serve as
focal points for disseminating information to industry about potentially com
mercially relevant R&D. However, the legal authorities needed for labs to
actually make deals for commercialization were not significantly changed.
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apeutic product to the embryo. This usually occurs on day 18 of the bird's
2l-day incubation period.

"This technology is really the sparkplug for all we do today," Marcuson
added.

THE NEXT STEP-REVERSING TRADITION

At the time Bayh-Dole was debated in 1979-80, the government had
amassed some 28,000 patents, many of which had heen created in the fed
eral government's own labs.

Even before Bayh-Dole, it was recognized that because of the early
stage of development of most federal inventions, significant private
investment was needed to bring them to market. A 1968 General Account
ing Office study of the Department of Health, Education, and Welfare
(now the Department of Health and Human Services, the horne of the
National Institutes of Health) revealed a key weakness in the system.

"We found that hundreds of new compounds developed at university
laboratories had not been tested and screened by the pharmaceutical indus
try because manufacturers were unwilling to undertake the expense with
out some possibility of obtaining exclusive rights to further development
of a promising product," the study reported.

The study showed that companies would not invest their own funds in
technologies if intellectual property protections were not available. The
reason was simple: competitors had a great advantage by simply waiting
until the "bugs" were worked out by the prior company. They then would
ask for a similar nonexclusive license from the funding agency. Thus, the
first company entering the system assumed the development risks, while
copycats waited in the wings. Companies were no more willing to develop
federal laboratory technologies than those of universities under such a
system.

A report of the Senate Judiciary Committee (U.S. Senate 1979)on the
Bayh-Dole bill summarized the efforts to license government-owned
inventions under these circumstances: "The central problem seems to be
that the agencies seek to issue nonexclusive licenses for these patents that
are generally available to all interested persons. Nonexclusive licenses are
generally viewed in the business community as no patent protection at all,
and the response to such licenses has been lackluster."

The marketplace was quite clear-a "socialistic" technology licensing
system was not going to work in a competitive economy. In essence, the
U.S. policy was very similar to an approach expected of the Soviet
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Other important provisions of the bill were

• Universities would berequired to provide thegovernment with a royalty
free license, as hadbeensuggested byVannevar Bush.

• University inventors would share in whatever royalties were generated.

• Domestic companies would receive a preference in licensing university
inventions.

• Universities would be required to give a preference in licensing to small
companies because they had proven to be the most reliable creators of
newtechnologies andjobs overtheyears.

Not everyone was happy with the bill. Bayh-Dole was attacked from
several directions. Admiral Hyman Rickover, the father of the nuclear
navy, testified strongly against the bill, claiming it was a perversion of
taxpayer-supported research and that the policy of open dissemination
of government-funded inventions had served the nation well.

From the other direction, the proponents of a more Washington
centered approach floated competing legislation. The Carter adminis
tration backed a bill written by Senators Stevenson (D-Ill.) and Schmitt
(R-N.Mex.), embodying a big-business approach to the problem.

A more subtle attack was launched within a few federal bureaucracies
that saw the Bayh-Dole bill as transferring power from Washington to
the universities and small businesses performing research. Their desire
to recentralize these authorities within the Washington Beltway remains
a constant theme even now, 20 years later.

Many senators felt that past policies, while creating impressive scien
tific knowledge and significant progress in federal mission-related
R&D, had not generated significant economic benefits for all of the bil
lions of dollars spent each year. Bayh-Dole garnered impressive
cosponsors from all across the political spectrum.

Although the debate centered on whether to allow the decentralized
management of research by universities and small businesses, another
section of Bayh-Dole began to open the federal laboratories. The bill set
clear guidelines for licensing inventions arising from the federal labs.
Again, domestic small businesses were to be given preferential treat
ment. There was little discussion of these sections tucked in the back of
the bill at the time. Even so, these sections were the first attempts to
open up the federal laboratories. This effort would continue over the
rest of the decade.
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The debate included heated discussions regarding what, if any, role the
public sector should play in supporting the private sector. This debate con
tinues to this day.

A focal point in examining the role of government was asking what eco
nomic benefits the U.S. taxpayers received from the billions of dollars
invested each year in universities and federal laboratories. The answer
soon became apparent-not very much.

Quietly in the fall of 1978, a little-noted meeting took place at the Rus
sell Senate Office Building that was to have a profound impact on the out
come of the debate. The meeting involved staff representing Senator Birch
Bayh (D-Ind.) and visiting representatives of Purdue University, the Uni
versity of Wisconsin, and the patent counsel from the Department of
Health, Education, and Welfare. Bayh was a prominent senior senator who
had recently run for president in the Democratic primaries in 1976. He was
well respected as a thoughtful liberal surviving in a state increasingly
dominated by conservative Republicans.

The visitors complained that the government policy of taking patent rights
away from their creators was keeping important discoveries from develop
ment. They contended that allowing universities to retain rights to the inven
tions they created could pay important economic benefits to the nation if
those inventions were developed. Examples were provided of Purdue mak
ing discoveries with DOE funding that were lying dormant because the
inventors could not secure the patent rights to their own inventions.

Because of the importance of Purdue University to the State of Indiana,
Bayh's staff looked into the problem. They determined that the problem
was legitimate and widespread. Senator Bayh decided to act.

Another prominent senator was also discovering the same issue. Sena
tor Robert Dole (R-Kans.) was the Senate minority leader and a well
established conservative. His staff had also met with university
representatives and reached the same conclusions as Bayh's-it was time
to cut the bureaucratic red tape strangling government-funded inventions.

Thus, a potent political team was born that was uniquely able to com
municate to both sides of an increasingly heated national debate. In 1979,
Bayh and Dole introduced legislation allowing universities and small
businesses to own the inventions they discovered under federal grants and
contracts. Provisions also allowed for the exclusive licensing of inventions
arising from the federal laboratories. This marked a significant change in
the relationship between federally funded R&D and the private sector.

The 96th Congress (1979-80) would prove a turning point in the "com
petitiveness debate." With what would be a seminal election looming in
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secret as required by U.S. law. The Japauese system made copying easier.
Ironically, the Japanese system effectively negated any role for innovative
small companies, a characteristic that would cause major problems for
Japan later on.

Japan developed highly efficient manufacturing processes; intense
attention to quality; a knowledgeable, quality-oriented workforce; and a
new, just-in-time system for the delivery of parts and supplies to keep
inventories low. Seemingly oblivious to this shift, American companies
complacently assumed they would always enjoy a dominant role in their
traditional markets.

The erosion of the U.S. steel industry began in the 1960s. This caused
ripples through the traditional heavy-manufacturing sectors. However, the
bottom appeared to be falling out of the whole economy in the 1970s,
when the United States suddenly confronted an energy crisis caused by the
Arab oil-producing countries cutting supplies in retaliation for America's
support of Israel. The U.S. economic base was centered on inexpensive
energy, and the reduced oil supply posed a significant economic threat to
the nation.

A steady loss of market share in the automotive industry became appar
ent as U.S. consumers turned to fuel-efficient cars. Consumers found that
while Detroit ignored their preferences for styling and creature comforts,
Japanese and German models not only reflected customer desires, but
were also better built. American workers were tagged for not working as
hard as their Asian competitors. Jokes about the quality of U.S. products
became commonplace.

The crisis seemed to come to a head in 1979, when Chrysler turned to
Congress for a bailout to prevent being driven entirely from the market. A
series of significant international events soon followed-the Russian inva
sion of Afghanistan; a U.S. boycott of exports to the U.S.S.R., which hurt
American farmers; a communist-government takeover in Nicaragua; the
seizing of American hostages in Iran. Double-digit inflation added to the
witches' brew.

It all seemed like the American colossus was tottering, soon to be
eclipsed economically by its former World War II foes and stalemated in
its political war with communism. Japanese industrialists began to patron
ize American government and business leaders with management advice
on competing in the new economic order.

The American electorate was not at all happy. It would make its feelings
crystal clear in the elections of 1980. Having dominated government
power for almost 30 years, the Democratic Party took the hit. President
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As Russian troops occupied much of Eastem Europe, Winston Churchill
said that an iron curtain had descended on the continent. Thus, even before
the dust of World War II settled, the cold war began. For virtually the
remainder of the twentieth century it was feared the cold war might heat
up into a nuclear exchange. Several times this fear almost became fact.

The Westem Allies and the Soviet Union both eagerly acquired German
scientists in the chaos surrounding the collapse of the Third Reich. The
Soviet spy system quickly secured access to vital information on the
American atomic bomb.

In spite of the science system envisioned by Vannevar Bush, informa
tion security became the watchword in national defense laboratories.
Thus, from its earliest days, the national laboratory system developed two
contradictory cultures-an emphasis on openness of information for the
civilian agencies, and a corresponding need to restrict access and informa
tion on the defense side.

In the 1950s and 1960s, the United States created the most productive
economy in history. With much of the industrial world still recovering
from World War II, there was little concern for economic competition.
Attention was focused on meeting the military and political threats repre
sented by communist Russia and China. From the 1950s through much of
the 1980s, national defense dominated federal R&D spending. Govern
ment was the customer, and secrecy surrounding research was of para
mount importauce.

As the Vietuam War raged, goverruuent R&D spending soared. The
Johnson administration tried to fund both "guns and butter," and the result
was an increase in domestic spending, including a rise in federal R&D that
exceeded what all other developed countries spent on civilian, industrial,
and defense R&D combined.

However, a wedge had developed between the U.S. public sector
research institutions and the U.S. private sector that was to have serious
economic consequences. Although economic benefits did occur from
defense- and civilian-funded R&D in industries like aerospace, electron
ics, and computing, goverruuent policies placed inventions created by the
federal government in the public domain, making them freely available to
all. This policy destroyed the incentives normally provided by the patent
system to encourage private-sector investment and development. Because
of the nature of federal funding, significant industry development dollars
are usually required, because goverruuent R&D rarely develops off-the
shelf commercial products for a competitive marketplace.

A fundamental principle of capitalism is that risk takers must feel that
their research and development investments can be legally protected by the
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ment of radar, the proximity fuse, fire control mechanisms, and amphibi
ous vehicles.

After witnessing the power and success of the U.S. R&D system, in
1944 President Roosevelt charged Bush with answering several funda
mental questions to frame the postwar era:

• What could be done to let the world know,as soon as national securityper
mits, of the possiblescientific contributions that resnItedfrom war research?

• Whatcould be done to organize "the war of science on disease"?

• What could the govermnent do to aid research activities of both public
andprivate sector organizations?

Bush addressed these concerns in Science, the Endless Frontier, a report
transmitted to President Truman on July 25, 1945, a few months after Pres
ident Roosevelt's death. Bush saw basic research as seed corn for the
future, and an appropriate role for government to perform. He wrote,

To create more jobs we must make new and beller and cheaper products. We
want plenty of new, vigorous enterprises. But new products and processes
are not born full-grown. They are founded on new principles and new con
ceptions, which. in tum, result from basic scientific research ... Moreover,
we cannotany longer dependon Europe as a majorsource of this scientific
capital. Clearly, more and beller scientific research is one essential to the
achievement of our goal of full employment.

With remarkable clarity, Bush laid out a role for government in the
research process that today remains the centerpiece of much of our federal
R&D system.

In a section he titled "Science Is a Proper Concern of Government," he
wrote,

It has been basic United States policy that government should foster the
opening of new frontiers. It opened the seas to clipper ships and furnished
land for pioneers. Although these frontiers have more Of less disappeared,
the frontier of science remains. It is in keepingwith theAmerican tradition
one whichhas made the United States great-that allAmericancitizens shall
make frontiers accessible for development.

Bush was also concerned that small businesses have a seat at the table
when he added,



6 TECHNOLOGY TRANSFER FOR ENTREPRENEURS

to industry." As a result,industryis increasingly involvedin collaboration with,
and sponsorship of, nniversity-based researchers.

For example, the Committee for Economic Development report notes
that there are approximately 1,000 companies in Massachusetts with rela
tiouships with MIT. Their worldwide sales are $53 billion. Similar develop
ments have taken place in Califomia's Silicon Valleyand Research Triangle
in North Carolina.

But many places elsewhere in the world are lacking one or more of the
magic ingredients that have made the U.S. the great dynamo of the techno
logical revolution. No country, for example, can currently match America's
vast network of colleges and universities, teaching hospitals and private
research institutions, not to mention the labs of its multinational corpora
tions. These centers of research attract aspiring scientists and engineers
from all over the world and many find the intellectual climate so much to
their liking that they settle permanently in the U.S.

U.S. national laboratories, though suffering from the usual inefficiencies
of tax-supported institutions, nonetheless direct grants to thousands ofindi
viduals who are pursuing promising lines of research, and the ease with
which individuals can start businesses in the U.S., in sharp contrast to
Europe andAsia, means that good ideas spawn new firms, which often grow
large and provide the financial infrastructure and stimulation for new gen
erations bent on making their marks in research and development.

Sounds great. But why is the goverrunent such a major player in R&D, and
why does it spend so much time and effort running the laboratory system?

THE ORIGINS OF THE MODERN FEDERAL
LABORATORY SYSTEM

One of the Republic's earliest debates was over the role of the govern
ment in the economy. From the beginning, the goverrunent played a role in
conducting research, particularly in the area of national defense. During
the Civil War two significant activities affected the federal role in per
forming research and development-the creation of the Department of
Agriculture and the enactment of the Morrill Act, which donated lands for
colleges of agriculture and mechanical arts. Both took place in 1862, and
both resulted in federal support for research at state-supported colleges
and universities.

It says alot about the American spirit that at the lowest ebb ofUnion for
tunes in the war, the Lincoln administration and Congress had such confi
dence and focus on the future. It also underscores the importance President
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federal laboratories run as high as 700. However, the General Accounting
Office (GAO) identified 515 federal R&D laboratories in a 1996 report.
These laboratories are operated by 17 federal agencies. The majority of the
federal labs are staffed and operated by government employees. However,
most DOE labs are operated by private industry or university contractors.

Why are the labs so hard to count? Here's what the GAO had to say
(GAO 1996):

Each laboratoryhas a specific mission, or R&D program,designed to sup
port the parent agency's overall mission. In fiscal year 1995, the operating
budgets of 361 laboratories were less than $10 million; 10l laboratories
were at least $10 million but less than $100 million; and 53 laboratories
were at least $100 million. In addition, 65 federal R&D laboratories have
221 satellitefacilities.

Overall,the Departmentof Agriculture's 185R&Dlaboratories were the
most reported by any agency. However, these laboratories were among the
smallest, with an average operating budget of $2.1 million in fiscal year
1995. Laboratories in the Departments of Defense,Energy, and Health and
Human Services, and the NationalAeronantics and Space Administration
accounted for $23.4 billion, or 88 percent, of the funding for all federal
R&D laboratories.

The most prominent laboratories are listed in chapter 6, along with their
main research focus and how to contact them.

Whichever methodology we use to count laboratories, there are a num
ber of labs with significant budgets. These labs are performing cutting
edge research and employ some of the smartest scientists and engineers in
the world. Their research helps meet the missions of their agencies or fur
ther the frontiers of human knowledge.

But neither of these purposes includes commercialization of the
research results. This is where the private sector must come in.

The development of the Internet in the 1970s as a communications sys
tem for Department of Defense scientists is a good example. The seed the
government planted for one purpose has evolved into a worldwide com
munications system of unprecedented power. At the time of its creation, no
one foresaw its ultimate application. Its evolution combined two powerful
American institutions-government-funded R&D and small business
entrepreneurship. It was the entrepreneurs who saw how this tool could be
applied in a new direction. The government funds about 57 percent of the
nation's basic research. This is an area where industry has been cutting
back because of its long-range nature. However, it is also the area where
"disruptive" technologies can completely change both existing and emerg
ing markets.
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A thorough search for someone with the necessary expertise led them
to the Department of Energy (DOE) where they found Dave Meikrantz
employed at INEEL. Meikrantz was working with centrifuges on various
solvent extraction/washing applications, and he recognized the technology
could be scaled up, commercialized, and used for such liquid/liquid appli
cations as oil spills.

So what about CINC's future?
"I look to probably double production in each of the next five years,"

Dan Costner said, "which means we will continue to add jobs. And these
are high-paying, good opportunities." CINC now has 30 employees
including Dave Meikrantz.

Partnering with a govemment lab as part of your commercial strategy
can be tough, but it is being done successfully by those who know how and
where to look. This book is all about accelerating the growth of business
with government laboratory inventions.

LOOKING FOR THE MOTHER LODE

The Internet, biotechnology, micro devices, hepatitis B vaccine, laptop
computers, artificial lungs, record U.S. food production, smoke detectors,
and cordless tools-all are just some of the everyday benefits derived from
U.S. government-sponsored research. But none of those discoveries would
have made it to the marketplace if some private sector entrepreneur had
not turned scientific research into a commercial product,

That entrepreneurship link remains critically important. For example,
the impact of the human genome project promises to revolutionize health
care, and many new products are sure to develop from it. In the American
economic model, government conducts research that is beyond the scope
of the private sector. However, these discoveries can only benefit the tax
payers who fund them if they are turned into products or services. This is
the role of the private sector.

Since World War II, the United States has created the greatest system in
the history of mankind for advancing science-a system deeply rooted in
universities and federal laboratories. This system is so unique that it is
almost inconceivable that any country could replicate it.

However, as unique and powerful as this great research and develop
ment (R&D) system may be, there is no guarantee that its fruits will ever
turn into tangible economic benefits. Efforts to derive economic wealth
from this investment in R&D have begun only recently and are still in their
infancy. While there may be gold in them thar hills, finding it, extracting



xiv INTRODUCTION

Although the current marketplace is not efficient, it does offer the abil
ity to leverage federally funded research infrastructures to accelerate the
growth of companies in every field of scientific inquiry.

Much has been said about the New Economy-perhaps too much. The
New Economy is not so much about the Internet or the explosive growth
of communications as it is about growing all types of technology compa
nies through the use of "big idea" intellectual capital. The New Economy
is really about converting brainpower into new and useful products and
services.

The growth of companies and the resulting creation of wealth have led
to the economic development of society, and this can often be traced to the
introduction of disruptive scientific breakthroughs. Paradigm-shifting
developments like the laser, the microprocessor, recombinant DNA, nano
technology, and other seminal leaps have the ability to enhance human
productivity and improve the quality of life.

Tltis simple primer is presented to encourage the building of bridges
between federally funded research centers and the companies that need an
external research pipeline in order to prosper.
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