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Summary

A Cooperative Research and Development Agreement (CRADA) isamechanism
established by P.L.99-502, the Federal Technology Transfer Act, to allow the transfer
of technology, knowledge, and expertise from government laboratories to the private
sector for further development and commercialization. It also provides a means for
federal scientistsand engineersto obtain state-of-the-art technical information from the
industrial community. The work done under a CRADA must not detract from the
mission responsibilities of the laboratory. The government provides support in the way
of overhead for research and development (R& D) performed in the federal |aboratory
and isprohibited from providing direct funding to the partner in the collaborative effort.
Currently, over 5,000 CRADASs have been signed (including NASA Space Act
Agreements). Asthe 106" Congress beginsthe debate over its approach to science and
technology, the role of CRADAS is expected to be discussed within the context of
federal support for R&D.

Rationale

In pursuit of mission requirements, federal departments and agencies spend
approximately $76 billion per year on research and devel opment; almost athird of thisto
support R& D performed inthe government laboratory system. Such an effort hasresulted
in new and improved technologies and manufacturing techniques that may provide
additional benefits beyond specific mission-related use. For example, while the major
portion of total federal R&D spending has been in the defense arena, government-
financed work has led or contributed to new commercial products and processes
including, but not limited to, antibiotics, plastics, jet aircraft, computers, el ectronics, and
genetically engineered drugs (e.g., insulin and human growth hormone). Technology
transfer is one way, proponents argue, that federally funded R&D can be further
developed and applied by the private sector to meet other national needs associated with
economicgrowth. Theincreasing competitivepressuresonU.S. firmsintheinternational
marketplace, coupled with the government’s requirements for goods and services, can
make the collaboration between federal |aboratories and industry through technology
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transfer beneficial to both sectors. Although opponents may argue that these activities
detract from budgeted research, the knowledge base created by agency-supported R& D
maly serve asafoundation for additional commercially rel evant effortsin companieswhile
the government research enterpriseisadvanced through interaction with innovativefirms.
This transfer is facilitated by cooperative research and development agreements
(CRADAS), aparticular legal instrument created by the Federal Technology Transfer Act
of 1986 (P.L.99-502).

The Federal Interest!

The movement of technology from the federal laboratories to industry is achieved
through technology transfer, a process by which technology developed in one
organization, in onearea, or for one purposeisappliedin another organization, in another
area, or for another purpose. Technology transfer can havedifferent meaningsin different
situations. In some instances, it refers to the transfer of lega rights, such as the
assignment of patent title to a contractor or the licensing of a government-owned patent
to aprivate firm. In other cases, the transfer endeavor involves the informal movement
of “know-how” (information, knowledge, and skills) through person-to-person
interaction. A successful transfer isin the actual use of the product or process. Without
this, the benefitsfrom more efficient and effective provision of goodsand servicesare not
achieved.

The federal interest in the transfer of technology is based on severa factors. With
the rapid pace of technological advancement in industry, the expertise, skills, products,
and processes necessary for the agenciesto meet their mission requirements oftenisonly
availablein the private sector. Thus, cooperative activities with industrial scientists and
engineerscan becritical to thelaboratory’ s successful completion of its research agenda.
Thegovernment al so requires certain goodsand servicesto operate. Much of theresearch
it funds is directed at developing the knowledge and expertise necessary to formulate
these productsand processes. However, because the government has neither the mandate
nor the capability to commercializetheresultsof thefederal R& D effort, it must purchase
technol ogies necessary to meet mission requirementsfrom the private sector. Technology
transfer isamechanism to get federally generated technol ogy and technical know-how to
the business community whereit can be devel oped, commercialized, and made available
for use and adaptation in the public sector.

Federal involvement in technology transfer al so arisesfrom an interest in promoting
the economic growth that is vital to the Nation's welfare and security. It is through
further development, refinement, and marketing that the results of research become
diffused throughout the economy and can generate growth. Economic benefits of a
technology or technique accrue when a product, process, or service is brought to the
marketplace where it can be sold or used to increase quality and productivity. When
technology transfer is successful, new and different products or processes become
available to meet or induce market demand. Transfer from the federal |aboratories aso
can result in substantial increasesin employment and income generated at thefirm level.

'For adetailed discussion of the technology transfer issue see: Congressional Research Service,
Technology Transfer: Use of Federally Funded Research and Development, by Wendy H.
Schacht, CRS Issue Brief 85031.
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In addition, it may be a way to assist companies that have been dependent on defense
contracts and procurement to convert to manufacturing for the civilian marketplace.

In the past, despite the potential offered by the resources of the government
laboratory system, the commercialization level of theresults of federally funded research
and development remained low. Therewere variousreasonsfor this, one of whichisthe
fact that many technologies and patents have no commercial application or have little
value in the marketplace. Because federal laboratory R&D is generally undertaken to
meet an agency’s mission or because there are insufficient incentives for private sector
investment in research that the government deems in the national interest, decisions
regarding laboratory prioritiesreflect public sector, rather than commercial needs. Thus,
transfer often depended on attempts to ascertain new commercia applications of
technologies developed for government use rather than on the development of
technologies in response to market demand.

Additional barriers to transfer involve costs. It has been estimated that research
accountsfor approximately 25% of expenditures associated with bringing anew product
or process to market. Thus, while it might be advantageous for companies to rely on
government funded research, there are till significant added investments necessary to
achieve commercialization after the transfer has occurred. However, industry
unfamiliarity with thesetechnol ogies, the* not invented here” syndrome, and ambiguities
associated with obtaining title to or exclusive license for federally owned patents also
serveto limit technology transfer.

The Legidative Foundation

The legidative basis for technology transfer is P.L. 96-480, the Stevenson-Wydler
Technology Innovation Act of 1980, asamended. Thislaw explicitly statesthat “It isthe
continuing responsibility of the Federal Government to ensure the full use of the results
of the Nation’s Federal investment in research and development.” Technology transfer
was mandated as an expressed part of each agency’s mission. Various institutional
mechanisms were created by which federal departments and their laboratories could
accomplish such efforts.

Theinitial responseto new opportunitiesfor use of federal laboratory resourceswas
lessthan expected on behalf of both the private and the public sectors. Asaconsequence,
additional incentives were considered by the Congress resulting in enactment of P.L. 99-
502, the Federal Technology Transfer Act of 1986. Thislaw established anew tool, the
“cooperative research and development agreement,” to be used for joint work between
federal laboratories and the business community. First l[imited to government-owned,
government-operated laboratories (GOGOs), the authority to enter into CRADAS was
extended to government-owned, contractor-operated | aboratories(GOCOs), generally the
laboratories of the Department of Energy (DOE), by the FY 1990 Defense Authorization
Act, P.L. 101-189. In the 104™ Congress, the Technology Transfer Improvements and
Advancement Act (P.L. 104-113), provided additional guidelines to simplify the
negotiation of CRADASsand to reduce any private sector uncertainty in working with the
government.
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CRADASs Defined

A CRADA isaspecific legal document (not aprocurement contract) which defines
the collaborative venture. It is intended to be developed at the laboratory level, with
limited agency review. In agencies which operate their own laboratories, the laboratory
director is permitted to make decisions to participate in CRADAS in an effort to
decentralize and expedite the technology transfer process. However, at agencies which
use contractors to run their laboratories, specifically the Department of Energy, the
CRADA hasto be approved by headquarters.

Thework performed under acooperative research and devel opment agreement must
be consistent with thelaboratory’ smission. In pursuing thesejoint efforts, thelaboratory
may accept funds, personnel, services, and property from the collaborating party and may
provide personnel, services, and property to the participating organization. The
government can cover overhead costsincurred in support of the CRADA, but isexpressly
prohibited from providing direct funding to the industrial partner. In GOGO
laboratories, this support comes directly from budgeted R&D accounts. The Energy
Department generally relied on acompetitive sel ection processrun by headquarterswhich
allocated funding specifically designated to cover the federa portion of the CRADA.
However, the FY 1994 appropriations eliminated the line item for technology transfer in
the non-defense laboratories, instructing that such efforts be part of on-going
programmatic activities. The line item still exists in the DOE defense laboratories
budgets, although at a significantly decreased level of funding.

The legidation does not specify the dispensation of patents derived from the
collaborativework, allowing the agenciesto develop their own policies. However, under
a CRADA, title to, or licenses for, inventions made by a laboratory employee may be
granted in advance to the participating company by the director of the laboratory. The
director may also negotiate licensing agreements for related government-owned
inventions previously made at that laboratory to facilitate cooperative ventures. In
addition, he can waive, in advance, any right of ownership the government might have on
inventions resulting from the joint effort regardless of size of the collaborating company.
Thislatter provision divergesfrom other patent law which requiresthat titleto inventions
made under federal R& D funding be given only to small businesses, not-for-profits, and
universities. In all cases, the government retains a nonexclusive, nontransferable,
irrevocable, paid-up license “to practice, or have practiced,” the invention for its own
needs.’

Laboratory personnel and former employees are permitted to participate in
commercialization activities if these are consistent with the agencies regulations and
rules of conduct. Federal employees are subject to conflict of interest restraints. In the
case of government-owned, contractor-operated |aboratories, P.L. 101-189 required that
conflict of interest provisions regarding CRADASs be included in the operating contracts
within 150 days of enactment of the law. Preference for CRADAS is given to small
busi nesses, companieswhichwill manufacturein the United States, or foreign firmsfrom

?For additional information see: Congressional Research Service, The Bayh-Dole Act: Patent
Policy and the Commercialization of Technology, by Wendy H. Schacht, CRS Report 94-501,
1994,
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countriesthat permit American companiesto enter into similar arrangements. According
to the Senate report (S.Rept. 99-283), which accompani ed thelegislation, “the authorities
conveyed by [the section dealing with CRADAS| are permissive’ to promote the widest
use of this arrangement. To date, over 5,000 cooperative research and development
agreements have been signed across al federal departments and agencies (including
NASA Space Act Agreementswhich are similar, but mandated by different legislation).

It should be noted here that CRADASs are only one form of cooperative activity, but
because they can be easily identified and quantified they tend to be the most visible.
Other mechanismsinclude personnel exchangesand visits; licensing of patents; work for
others; educational initiatives; information dissemination; the use of special laboratory
facilities and centers set up in particular technological areas; cooperative assistance to
state and local programs,; and the spinoff of new firms. Currently, federal laboratories
legislatively are prohibited from competing with the private sector and can only offer the
use of expertise and equipment which is not readily available elsewhere. Technology
transfer and cooperative efforts are expressly forbidden to interfer with the laboratories
R&D mission-related activities.

Observations and | ssues

Over the past 15 years, the Congress has enacted various laws designed to facilitate
cooperative R& D between and among government, industry, and academia. Theselaws
include (but are not limited to) tax credits for industrial payments to universities for the
performance of R& D, changesintheantitrust lawsasthey pertain to cooperativeresearch
and joint manufacturing, and improved technology transfer from federal 1aboratories to
the private sector.®> The intent behind these legidative initiatives is to encourage
collaborativeventuresand thereby reducetherisksand costsassociated with R& D aswell
as permit work to be undertaken that crosses traditional boundaries of expertise and
experienceleading to the devel opment of new technol ogies and manufacturing processes
for the marketplace.

There has not been an independent, cross-agency evaluation of CRADAS, in part
because of the inherent time lag between research and commercialization and in part
because of an absence of standardized departmental measures of success. The General
Accounting Office (GAO) reviewed 10 CRADAs among agroup sel ected by agenciesas
having achieved their goals. Inthis December 1994 study,* GAO found that the benefits
of collaboration includenew commercial products, advancementsin R& D programs, and
assistance in meeting agency mission requirements. Noting that the CRADAS studies
were not necessarily representative of all such efforts, thereport concluded that CRADAS
can be a“valuable asset” and “... government-industry collaboration can have a positive
impact on certain economic, health, and environmental needs of the United States.”

In both the 104™ Congress and the 105" Congress there were indications that a
majority of Membersfavored refocusing federal funding to support basic research rather

3For additional discussion see: Congressional Research Service, Cooperative R&D: Federal
Efforts to Promote Industrial Competitiveness, Wendy H. Schacht, CRS Issue Brief 89056.

“General Accounting Office, Technology Transfers: Benefits of Cooperative R& D Agreements,
Washington, D.C., 1994, RCED-95-52, December 1994.
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thantechnol ogy development. Indirect measuresto encouragetechnol ogica advancement
in the private sector (e.g., tax incentives) appeared to be preferable to direct federal
spending. CRADAS, in particular, are ameansto take government funded basic research
from the federa laboratory system and move it to the industrial community for
commercialization to meet both agency mission requirements and other national needs
associated with the economic growth which comes from new products and processes. It
should also be recognized that the government is expressly prohibited from providing
direct financial support to partners in the cooperative venture under a CRADA.
Therefore, this approach may meet the criteria expressed as acceptabl e to the Congress.

Asthe new Congress determinesits approach to science and technol ogy, the role of
CRADASs is expected to be debated. The recent increase in the number of cooperative
research and development agreements and the expanded industry interest in this activity
implies that both the public and private sectors see value in this activity. The fact that
companies must invest time and money in technol ogy transfer projectshel pstoinsurethat
the R&D isrelevant to industry needs. Support for CRADAS from departmental R&D
budgets is designed to guarantee that the work is consistent with the missions of the
federal agencies.

However, the successful implementation of the technology transfer mandate has
raised issues related to specific CRADA arrangements and thus led to additiona
questions.® Is the technology transfer mandate in conflict with other governmental
objectives such as economic security? Because industries and companies are
interdependent, can the technology transfer interests of U.S. firms that have a
technological |ead be balanced with those that do not? How doesthe government balance
the interest of one industry or one company with another? How can the government’s
interests be balanced with those of industry? Does the current system alow both the
laboratories (thus, the American public) and the private sector to achieve commensurate
benefits? The way in which these issue are resolved and the manner in which specific
circumstances are addressed may influence whether or not CRADAS continue to be a
viablemechanismtotransfer technology fromthefederal government to the private sector
and from industry to the federal |aboratories.

°For additional discussion see: Congressional Research Service, R&D Partnerships and
Intellectual Property: Implicationsfor U.S. Policy, by Wendy H. Schacht, CRS Report 98-862
and Congressional Research Service, Cooper ative Research and Devel opment Agreements and
Semiconductor Technology: Issues Involving the “ DOE-Intel CRADA,” by Wendy H. Schacht
and Glenn J. McLoughlin, CRS Report 98-81.





