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Changing Role of Federal Labs

Inhibitions limiting use of
federal laboratories by industry
disappearing; collaboration increasing

BY H. DANA MORAN*

About one-sixth of all national research and develop-
ment in the United States is conducted in Federal
laboratories. Federal laboratories account for a significant
fraction of America’s science and technology enterprise.
Yet, historically only a small proportion of the new
technology developed in these laboratories has been
brought to the private sector. The reasons have been
many: classification of information; apprehension of deal-
ing with the United States Government; controls on ac-
cess to publicly-owned inventions; delays in publications;
lack of publicity. But whatever the reasons, national
laboratories have represented a substantially under-
utilized resource for private industry.

Recent developments in Congress, the administration,
and in the federal agencies are changing this picture.
Beginning in 1980, Congress initiated a series of changes
in patent law and in policies governing the management
of intellectual properties resulting from publicly-funded
research and development. The present administration
has endorsed and supported these changes. Federal agen-
cies have implemented them, resulting in significantly im-
proved access by private industry and a forthright com-
mitment to facilitate commercialization of developments
emerging from the laboratories.

As executives responsible for the acquisition and
disposition of rights in new technologies, these
developments can be important to you and your com-
panies. I'll discuss the significant actions which have
brought about this enlightened environment for
technology transfer and highlight some results.

FEDERAL LABORATORIES

First, let me define my terms. By “federal laboratories”
I mean those institutions chartered by U.S. government
agencies to conduct research, development, testing and
related activities. The Government Accounting Office has
identified 755 such facilities, ranging in size from 8,000
employees to less than five staff members. Of those, 388
have a specific and continuing research mission. These
laboratories account for about one-third of the federal
research and development budget — $20 billion in 1986.
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research and development budget — $20 billion in 1986.
Most are government-owned and government-operated
facilities — GOCO’s in bureaucratic jargon. Fourteen
agencies support these laboratories (Table 1).

FEDERAL LABORATORIES BY AGENCY

Number Total* Average

Agency of Labs Staff Lab. Staff
DOD 92 89016 968
DOE 39 64544 1655
NASA 11 24885 2262
DOI 24 13482 562
HHS 21 8540 407
USDA 67 7786 116
DOC 36 5077 141
DOT 7 2625 375
NSF 6 1641 274
EPA 14 1565 112
TVA 4 1404 351
VA 60 600+ 10+
DOJ 1 429 429
Smithsonian 6 291 48

388 221,885 572
*Estimate

Table 1

An important class of federal laboratory is the FFRDC
— Federally-Funded Research and Development Centers.
These are contractor-owned/contractor-operated or
government-owned/contractor-operated (GOCO) facilities
supporting the missions of federal agencies through con-
duct of basic research, applied research and/or develop-
ment. The Office of Management and Budget has defin-
ed 34 such FFRDC’s, sponsored by the Department of
Energy, Defense, Health and Human Services, and by the
National Aeronautics and Space Administration, and the
National Science Foundation. (See Table 2). Funding for
these 34 laboratories exceeds $4 billion a year.

Twenty of these laboratories are operated for the
Department of Energy; all are GOCO’s. In size—and in
funding— these DOE laboratories are substantially the
largest. Combined, the DOE laboratories file an average
of 400 patent applications each year. Federal laboratories,
collectively, employ 200,000 scientists and engineers.

Thus, by all measures, the Federal Laboratories are a .

major national research and development resource’
TRADITIONAL POLICIES

Most federal laboratories were created to pursue
developments for the purposes of government: defense,
public health, regulation, and the use of public resources.
Their focus was not on technology for the private sector
and when commercial applications occurred, they were




FEDERALLY-FUNDED RESEARCH
AND DEVELOPMENT CENTERS
RESEARCH LABORATORIES

Frederick Cancer Research Center (HHS/NIH)
Cerro Tololo Inter-American Observatory (NSF)
Kitt Peak National Observatory (NSF)
National Astronomy and Inosphere Center (NSF)
National Center for Atmospheric Research (NSF)
National Radio Astronomy Observatory (NSF)
Sacramento Peak Observatory (NSF)
Stanford Linear Accelerator Center (DOE)
Fermi National Accelerator Laboratory (DOE})

R & DLABORATORIES

Jet Propulsion Laboratory (NASA)

Ames Laboratory (DOE)

Argonne National Laboratory (DOE)

Bettis Atomic Power Laboratory (DOE)

Brookhaven National Laboratory (DOE}

E.O. Lawrence Berkeley Laboratory (DOE)

E.O. Lawrence Livermore National Laboratory (DOE)
Hanford Engineering Development Laboratory (DOE)
Idaho National Engineering Laboratory (DOE)
Knolls Atomic Power Laboratory (DOE)

Los Alamos National Laboratory (DOE)

Oak Ridge Associated Universities (DOE)

Oak Ridge National Laboratory (DOE)

Pacific Northwest Laboratory (DOE)

Princeton Plasma Physic Laboratory (DOE)

Sandia National Laboratories (DOE)

Savannah River Laboratory {DOE)

Solar Energy Research Institute (DOE)

Energy Technology Engmeermg Center (DOE)
Lincoln Laboratory (DOD/AF

STUDY AND ANALYSIS CENTERS

Center for Naval Analyses (DOD/NAVY)
Institute for Defense Analyses (DOD/OSD)
Project Air Force (DOD/AF)

SYSTEM ENGINEERIN GISYSTEM INTEGRATION
CENTERS

Aerospace Corporation (DOD/AF)
C2 D1v1510n of Mitre (DOD/AF)

Table 2

“spin-offs,” byproducts of the laboratory studies. Use of
the facilities, except in a few special cases was limited to
government agencies. Rights to all inventions were
assigned to the government and, if made available tothe
private sector, were licensed on a nonexclusive basis.
Associations with industry were contractual and essen-
tially unilateral.

During the late 1970s a concern developed in Congress,
a recognition that much of the sound and valuable
technology developed by the government did not find ap-
plication in privateindustry. Senator Harrison Schmitt,
in proposing revisions to the patent policies, observed
that, of 30,000 patents held by the federal government, on-
ly 5% had ever seen commercial application. The villain,
he and his colleagues asserted, was the requirement for
nonexclusive licensing; which severely discouraged in-
dustrial interest. Rights, they deduced, were too tightly
held by government.

THE BAYH-DOLE ACT

In 1979 Senator Schmitt introduced legislation that
would have allowed all contractors to the government, in-
cluding those operating Federal laboratories, to retain
rights to inventions developed with government funding.

Although this bill was not enacted into law, a more limited
approach was approved by Congress in 1980 as Public
Law 96-517, the Bayh-Dole Act. Under Bayh-Dole, univer-
sities, nonprofits, and small businesses involved in the
performance of federal R&D contracts are granted the
right of first refusal to title in inventions made in the
course of that work. This change was a significant ad-
vance, but did not address rights to technologies arising
from the work of major contractors or of the federal
laboratories, ie. the greater proportion of government
research and development expenditures.

THE STEVENSON-WYDLER ACT

In a second initiative of the 96th Congress, technology
transfer from the federallaboratories was specifically ad-
dressed. The Stevenson-Wydler Act (P.L. 96-480) made
technology transfer a specific mission of each laboratory,
required the establishment of “Offices of Research and
Technology Applications” in each laboratory, and set a
guideline of 0.5% of the laboratory’s R&D budget to be ap-
plied specifically to technology transfer initiatives.

The significance of the Stevenson-Wydler Act was far
reaching. It gave voice to the congressional intent to
foster utilization of federal R&D for private sector benefit.
It directed the laboratories to analyze their current
research for private industry applications. And in P.L.
96-480, the Congress endorsed the Federal Laboratory
Consortium (FLC) as the government’s own technology
transfer agent.

THE PACKARD REPORT

The Reagan Administration in 1981 began to articulate
a broad policy with regard to the proper role of govern-
ment in research and development. It urged a closer in-
volvement of industry in the development of technology
for private-sector applications, while emphasizing that
the responsibility of government is to anticipate longer-
term requirements and to conduct only that research
which, due to thelong-term payoff and/or high risk, would
not be supported by industry. The administration posi-
tion was that “commercialization” — carrying forward a
new development through demonstration engineering,
and market introduction — is the responsibility of in-
dustry, one to which industry will respond if there is a
viable market for the development.

In 1982, the administration, through the White House
Science Council, established the Federal Laboratory
Review Panel, chaired by David Packard. The panel was
asked to study the federal laboratory system and to make
recommendations toimprove the use and performance of
these laboratories. Specifically, the panel sought to deter-
miine whether the nation isreceiving the optimum return
on its substantial investment in talent and facilities at
federal laboratories.

The Packard Panel? submitted a number of concise.and
imperative recommendations. Among these were pro-
posals for clearer definition of the missions of
laboratories, improvements in salary structures, and
discretionary funding to support independent R&D.
Echoing the attitude of the administration, one recom-
mendation states:

‘..the Panel feels that the degree of interaction of federal

laboratories with universities and industry varies
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among laboratories but has not been strong traditional-

ly. Nationalinterest demands that this collaboration be

stronger to ensure continued advances in scientific

knowledge andits translation into useful technology.”

The panel specifically urged improved access to the
facilities of the laboratories by universities and industry,
greatly increased R&D interactions and collaborations
withindustiry, and simplified contracting procedures. In
its “bottom line,” the panel stated, “The federal
laboratories must be more responsive to national needs.”

The administration, through OSTP and OMB, directed
the agencies to respond to the Packard Panel’s recommen-
dations. While that response has varied,® in general the
agencies have adopted these proposals and are making a
sincere effort toboth improve the management and pro-
ductivity of thelaboratories.

PUBLIC LAW 98-620

© The experienced of the first two years under PL. 96-517
demonstrated to Congress and the administration the
value of liberalized rights to intellectual properties and
allayed some reservations with regard to possible misuse
of such rights.

The benefits led President Reagan, by Executive order
onFebruary 18,1983, toexpand the scope of P.L.96-517,
to authorize all contractors to receive invention rights
derived from federally-funded research. However, im-

" plementation of this Executive Order was limited, both by

bureaucratic inertia in some agencies, and by the fact that
more than 20 patent statutes and provisions governed the
patent policies of different agencies.

In 1982, Senator Schmitt reintroduced his proposed
“Uniform Science and Technology Research and Develop-
ment Utilization Act” as S.1657. A companion bill, H.R.
4564 was introduced in the House by Congressman Ertel.
During the remainder of the 97th Congress, these bills
went through a variety of committee reviews and hear-
ings. Although the sympathy of Congress seemed clear-
ly with theintent of the legislation, the progress was slow.

With minimal changes, these bills, under the same title, -

were reintroduced inthe 98th Congress by Senator Dole
(S.2171) and Congressman Fuqua (H.R. 5003). With fur-
ther evidence demonstrating the value of PL. 96-517, and
support from the administration, the bills were favorably
reported out of committees. Inthe end, however, they were
incorporated in alarger Bill, as Title V of the “Trademark
Clarification Act of 1984,” which became P.L. 98-620. In
doing so, Congress narrowed the scope, setting aside the
general conveyance of rights to all contractors, but ex-
tending to nonprofit government-owned/contractor-
operated federal laboratories the rights granted under
PL. 96-517. This most notably affects most of the 39
laboratories chartered by the Department of Energy, in-
cluding 16 of the FFRDCs listed above. Under 98-620, the
rights to inventions, if retained by the laboratory, may be

" licensed by that laboratory. Royalty income, up to a

specified limit, may be retained by the laboratory tosup-
port further R&D, and to provide invention awards to
staff members: ‘

- PL. 98-620 has mgmﬁcant 1mphcat10ns for industry.
Access to new technologies developed in the contractor-
operated laboratories will be more readily available. The
laboratories may convey exclusive rights, and may enter
into license agreements which provide for shared rights

in future developments. The laboratories can cooperate in
such further developments, providing access to facilities
and staff as appropriate. Several hundred new inventions
will be available for license each year, and, with approval
of the sponsoring agency, such access through the
laboratory may be retroactive, including patents applied
for in previous years.

It should be noted that the implementation of policies
such as this depend on the issuance of “implementing
regulations.” The Department of Commerce was assign-
ed the task of preparing those regulations. Draft regula-
tions were published in April 1985, with comments due by
June 3. Such comments have been compiled, and it is ex-
pected that the implementing regulations will be issued
soon.

FURTHER DEVELOPMENTS

The saga of legislative development with respect to the
federal laboratories does not end here. Congress present-
ly has under consideration additional proposals for relax-
ing federal controls over inventions made with govern-
ment funding. Senator dole has introduced two bills, S.
64, the “Uniform Patent Procedures Act 0of 1985,” and S.
65, the “Federal Laboratory Technology Utilization Act
of 1985.” S. 64 would complete the initiatives of P.L.
98-517 and PL. 98-620, extending to all contractors,
regardless of size or profit status, primary rights in inven-
tions made under government contract. In effect, S. 64
would formalize the provisions of the Executive Order of
February 1983.

Senate bill S. 65 — the companion billis HR 695 (Con-
gressman Michel) — would complete the process by apply-
ing the principles of PL. 98-620 to the government-
operated laboratories (GOGOs). 1f approved, this legisla-
tion will permit government-operated laboratories tore-
tain rights in inventions, enter into agreements with in-
dustry for cooperative R&D, negotiate and issue patent
licenses, and reward staff inventors with at least 15% of
any ensuing royalties.

It is the royalty provision, which has made these pro-
posals controversial. Industry views the plan to reward
government employee inventors as a possible threat,
because it could encourage legislation requiring similar
compensation to private inventors. There is also express-
ed concern that commercial interests could distract
government employees from their primary missions.

A similar bill in the House, H.R.. 1572, is sponsored by
five members of the subcommittee on Science and
Technology. It adds provisions establishing the Federal
Laboratory Consortium as a responsibility of the Na-
tional Science Foundation. A separate bill, updating the
Stevenson-Wydler Act and containing similar conditions
formalizing the FLC, is expected to beintroduced by Con-
gressman Lundine.

In this context, two other pieces of recent legislation
should be mentioned; Public Law 98-525, the “Defense
Authorization Act of 1985, and Public Law 98-577, the
Small Business and Federal Procurement Competition
Act of 1984, Both contain provisions with regard to con-
tractor rights to “technical data,” which is defined as in-
cluding computer software. Since computer softwareis a
licensable product, those rights can be valuable assets in
technology transfer. For a more complete discussion of
theimplications of these new laws, I refer to an article by




Edward O. Ansell of CalTech, in the June 1985 issue of Les
Nouvelles.*

THE FEDERAL LABORATORY CONSORITUM

- We've mentioned above the Federal Laboratory Consor-
tium.? FLC (the full titleis the “Federal Laboratory Con-
sortium for Technology Transfer”) is a 10-year-old
organization whose membership represents more than
300 federal laboratories and research centers, which ac-
count for 85% of all federal laboratory R&D. 1ts stated
purpose is to facilitate technology transfer through col-
laboration between the laboratories, reduction of legal
and other barriers to this process, and providing public
and private sector access to specialized technology and
expert individuals in federal facilities. The FLC is a
resource used by thelaboratories for serving the private
sector through providing a convenient single point of con-
tact with the laboratories, and a tailored referral service
for companies or public agencies needing specific
technical advice. FLC presently is a voluntary program
with costs shared by the participating laboratories and
agencies. Pending legislation, as mentioned, could give a
Congressional Charter tothe FLC, and aline-item budget
through the National Science Foundation, enhancing its
capabilities to serve both the laboratories and industry.
Asthislegislative history demonstrates, thereis anin-
creasing commitment by the Congress, the Administra-
tion, and the government agencies to facilitating the
transfer of new technology from the federal laboratories
to the private sector. Congress already has opened new,
direct channels for industrial access to technical develop-
ments in major government laboratories and more are
under consideration. The result is new opportunities, both
for industry and for the laboratories themselves.
Federal laboratories are responding through a variety
of initiatives. Here are some examples:

Cooperative R&D

Collaboration between researchers in the federal
laboratories and their colleagues in universities is not new.
But increasingly, mutual studies in cooperation with in-
dustry researchers are being encouraged. Such collabora-
tion is an optimum means for facilitating the flow of
knowledge from the laboratory to industry, without the
need for exchange of funds.
) Most of the sponsoring agencies have approved “Work

For Others” policies, which allow the government
laboratory to accept funding from industrial sponsors to
further a particular development or to explore new ap-
plications. Cost-sharing in research objectives is a fre-
quently used method for bringing together the resources
of the laboratory and an industrial research capability.

Industry Research Associates

For several decades, the National Bureau of Standards
has sponsored a program called “Industry Research
Associates,” through which an industrial organization
may locate a researcher, at its own expense, in one of the
NBSlaboratories for special training, use of facilities, or

! ‘7, pursuit of a research study. More than 100 industry

/ researchers participate each year.

Following the NBS example, a number of the other
federal laboratories now offer similar opportunities toin-
dustry. And in many instances, the research may concern

proprietary objectives. Again, thisis an excellent way to
facilitate the movement of a new technology from the lab
to the company, and may be included as one feature of a
technology licensing agreement.

User Facilities

The Packard Panel urged that universities and industry
be provided access to the specialized research facilities of
the federal laboratories, facilities which have costs tens of
billions of dollars to create and which in many instances
are totally unique. Several agencies haveinstituted or ex-
panded policies that allow private sector use of such
facilities for research, development for testing. In most
cases, charges are limited to direct costs only — materials,
energy, technician time, etc. — and work conducted in the
facilities may include proprietary studies.

The Department of Energy, incidentally, has issued a

class-patent waiver for inventions arising from work fund-

ed by anindustry sponsor or for work conducted by a
private company in DOE laboratory facilities. In cost-
shared studies, in cooperation with DOE laboratories, as
little as a 20% contribution from the private sector part-
ner accrues for that partner primary rights in inventions
and proprietary developments.

Innovation Centers

The “innovation center” or “small-business incubator”
is a recent and flourishing phenomenon. More than 300
such centers have sprung up throughout the country dur-
ing the last two years. The concept is simple: foster the
development of new, small businesses by providing low-
cost work space, shared services, and access to invest-
ment and working capital. Many of these centers have
been surprisingly successful in giving birth to new in-
dustries, aiding economic development and creating
employment.

Of special interest, however, are those small businessin-
cubators that are being established adjacent to federal
laboratories. They offer the added opportunity of access
to new technologies flowing out of the laboratory, use of
the specialized facilities of the lab, and availability of ex-
pert consultants from the lab staff. Examples include the
Tennessee Small Business Center, adjoining the Oak
Ridge National Laboratory; the Los Alamos Small
Business Center next to the Los Alamos national
Laboratory, and the Jefferson County Business and In-
novation Center, adjacent to my own laboratory, the Solar
Energy Research Institute. All are benefiting from
resources of the federal laboratory, abetted by the now-
available opportunity to license technologies directly
from the lab.

One case serves to bring together all of these recently-
introduced tools for technology transfer. Mesa Diagnos-
tics, a new company housed in Los Alamos Small Bus-
iness Center, was formed to develop and market a series
of specialized diagnostic instruments invented at the
Los Alamos National Laboratory. The company nego-
tiated exclusiverights totheinventions under the provi-
sions of P.L. 98-620. Research staff from the laboratory are
consulting for the new company. An $8.5 million R&D
limited partnership has been formed to assist the com-
pany in further developments, and the partnership will
invest $4.3 million to support research at the laboratory
to expand the family of technologies to be marketed by
Mesa.®
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SUMMARY

Federal laboratories play a major role in the national
research and development program; they are a vast
resource of new technology which can lead to improved —
and profitable — products, processes and services for in-
dustry. But a variety of institutional inhibitions have
limited the use of this resource by industry. That picture
is changing, rapidly. Congress is providing the legislative
tools, the administration is providing the policies, and the
agencies are providing the processes, to allow and en-
courage industry to work in close harmony with the
federal laboratories. The laboratories now can meet with
industry on common turf, sharing their skills, facilities
and intellectual developments with industry partners.

These developments have created a whole new ballgame
in the “government-industry partnership.” Technology
transfer is not only the name of the game; it also is the
prize for the players.
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