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UNITED STATES

1. General policy framework

U.S. national science and technology goals (White House NSTC version)

Maintaining world leadership in science, mathematics, and engineering

The U.S. is committed to maintaining leadership across the frontiers of scientific knowledge. The nation’s
prior investments have yielded ample science and engineering advances, promoted science and engineering
education, and contributed to technological innovation. This scientific strength is a treasure on which the
nation must continue to build. Thus, even as efforts to reduce U.S. government spending have constrained
the growth of federal funding of R&D, the U.S. government has protected and increased the level of
investment in basic science programs.

Promoting long-term economic growth

Scientific and technical progress is the single most important factor in generating sustained economic
growth. It is estimated to account for as much as half of the nation’s long-term growth over the past
50 years. Technology underpins the fastest growing industries and high-wage jobs, provides the tools
needed to compete in the business world, and drives growth in every major industrialized nation.

Sustaining a healthy, educated citizenry

Improving the health of the nation’s citizens continues to be a major goal of federal investment in S&T.
Starting in 1862 with financial support for our “Land Grant” institutions and State Agricultural
Experimental Stations, through the establishment in 1887 of the laboratory that was to become the National
Institutes of Health (NIH), the U.S. has developed a system of intra- and extramural support for health-
related research. The U.S. has more recently committed itself to similar efforts in science, engineering, and
mathematics education. The degree to which the U.S. will prosper in the 21st century will depend on its
abilities to develop scientific and technical talent in its youth, to provide lifelong learning to a well-
educated workforce able to embrace the rapid pace of technological change, and to raise the level of public
scientific and technological literacy.

Improving environmental quality

Environmental issues are enormously complex, requiring scientific understanding that is both deep and
broad. The dramatic increases in world population and industrial activities during the last century are
affecting the environment in profound and potentially irreversible ways. The U.S.’s future rests on the
ability to sustain the bounty of natural resources that the environment provides. Improving environmental
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quality requires supporting a broad and comprehensive research agenda including observing, documenting,
understanding, assessing, and predicting environmental change and its consequences; using natural
resources in a sustainable manner; understanding and preserving biodiversity; and developing analytical
tools that integrate social, economic, and natural sciences to support policy formulation and decision
making that prevents or mitigates adverse effects on public health or ecological systems.

Harnessing information technology

No technology promises to affect our world more profoundly than the rapid sweep of digital technology.
Every sector of the economy – manufacturing and services, transportation, health care, education, and
government – is being transformed by the power of information technologies to create new products and
services and new ways to communicate, resulting in significant improvements in productivity and
knowledge sharing.

Enhancing national security and global stability

National security and global stability are critical areas where international S&T collaboration and domestic
interagency co-ordination are needed for progress. Collaboration and co-ordination are needed because the
issues faced cannot be solved through the efforts of a single country or a single agency. Threats to human
health and safety, such as diseases and natural disasters, do not recognise national borders; they therefore
require international co-ordination and effective application of S&T. International S&T relations have
become an integral part of U.S. foreign policy and play a vital role in the non proliferation of weapons of
mass destruction, arms control, meeting the challenges of global threats, and strengthening economic
security.

The above section was taken from the 1999 Annual Report of the U.S. National Science and Technology
Council. The full report can be found at
www.whitehouse.gov/WH/EOP/OSTP/NSTC/html/nstc99annualrpt.pdf.

U.S. national science and technology goals (Congress version)

The political consensus necessary to build today’s U.S. science and engineering enterprise was forged
largely by the nation’s needs and priorities in the period following the second World War, when the threat
of total destruction by nuclear weapons was frighteningly real. Under these circumstances, the exigencies
of the Cold War made science politically unassailable.

Recent geopolitical changes have tremendous ramifications for the scientific enterprise. We now live in a
time of relative peace. While Americans believe that the U.S. must remain ever vigilant and militarily
strong, the need to maintain economic strength has taken on primary importance today. It is now
recognised that economic strength facilitates not only a strong defense, but promotes other societal needs,
such as social and political stability, good health, and the preservation of freedom.

The growth of economies throughout the world since the industrial revolution began has been driven by
continual technological innovation through the pursuit of scientific understanding and application of
engineering solutions. The U.S. has been particularly successful in capturing the benefits of the scientific
and engineering enterprise, but it will take continued investment in this enterprise to compete in the
economy of the future.
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A truly great nation requires more than simply economic power and the possession of military might,
however. Economic stability brings more than a high standard of living in the purely material sense; it also
promotes quality of life in the broadest sense.

Pursuing these aims requires confidence about our ability to manage the challenges raised by our
increasing technological capabilities. Citizens must remain optimistic about the ability of science and
engineering to help solve their problems – and about their own ability to control the application of
technological solutions.

The United States must maintain and improve its pre-eminent position in science and technology in order
to advance human understanding of the universe and all it contains, and to improve the lives, health, and
freedom of all peoples.

The continued health of the scientific enterprise is a central component in reaching this vision. The fact
that keeping the enterprise healthy requires numerous actions and multiple steps is indicative of the
complexity of the enterprise. That the U.S. government (executive and legislative branches) advocates not
a major overhaul but rather a fine-tuning and rejuvenation is indicative of its present strength. It is also not
something the federal government can do on its own; taking the proper measures will require the
involvement of citizens and organisations from across the nation.

Strengthening the scientific and engineering enterprise

Strengthening the scientific and engineering enterprise requires making advances in three broad directions.

First, science – including understanding-driven research, targeted basic research, and mission-directed
research – must be given the opportunity to thrive, as it is the precursor to new and better understanding,
products and processes. The federal investment in science has yielded stunning payoffs. It has spawned not
only new products, but also entire industries. To build upon the strength of the research enterprise, federal
research funding must be stable and substantial. In addition, diversity in the federal research portfolio must
be maintained and creative, groundbreaking research must be promoted.

Second, the role of the private sector is just as important in maintaining the overall scientific and
engineering enterprise. The federal government’s role in the application of research is naturally limited by
the need to allow market forces to operate, but it is important that the context in which technology-based
industries operate is as conducive to the advancement of science, technology, and economic growth as
possible.

Third, our system of education, from kindergarten to research universities, must be strengthened. Our
effectiveness in realising this vision will be largely determined by the intellectual capital of the nation.
Education is critical to developing this resource. Not only must the U.S. continue to produce world-class
scientists and engineers, but it must also provide every citizen with an adequate grounding in science and
math in order to provide opportunities to succeed in the technology-based world of tomorrow.

New roles and responsibilities for science

While the continuing need for science and engineering in national security, health, and the economy is
acknowledged, today’s challenges require that the scientific and engineering enterprise move towards
center stage in a fourth role: that of helping society make good decisions. This role for science is likely to
take on increasing importance, particularly as difficult decisions related to the environment must be made.
Accomplishing this goal will require, among other things, the development of research agendas aimed at
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analyzing and resolving contentious issues, and will demand closer co-ordination among scientists,
engineers, and policymakers.

With the conduct of science today often transcending national borders, it is increasingly in the national
interest to participate in international scientific collaborations. When it is, the U.S. should look to
become involved. Not only will U.S. participation reap direct benefits to domestic research, but it will help
spread the scientific ethos of free inquiry and rational decision-making worldwide and help realize the goal
of improving the lives, health and freedom of all peoples.

Finally, science must maintain a solid relationship with the society that supports it.  Not only must the
scientific enterprise itself be strengthened, but ways to fortify the ties between science and citizens must be
sought. Whether through better communication among scientists, journalists, and the public; increased
recognition of the importance of mission-directed research; or methods to ensure that, by setting priorities,
ever greater returns on the research investment are reaped, strong ties between science and society are
paramount. Re-forging those ties with the American people is perhaps the single most important challenge
facing science and engineering in the near future.

The above section was modified from the “Overview and Recommendations” of a policy report entitled
“Unlocking Our Future: Toward a New National Science Policy,” written in 1998 by the U.S. House of
Representatives (Congress) Committee on Science. The full report can be found at
www.house.gov/science/science_policy_report.htm.

U.S. federal government spending on research and development for the fiscal year (FY) 2000

U.S. federal government support for research and development (R&D) continues to flourish. Most
areas of federal support of R&D receive moderate increases in fiscal year (FY) 2000, while selected high-
priority areas in defense and health R&D receive substantial increases.

Total federal support for R&D in FY 2000 increases substantially to USD 83.3 billion, USD 4.0 billion or
5 % more than FY 1999, primarily because of large increases for the Department of Defense (DOD) and
the National Institutes of Health (NIH).

Nondefense R&D totals $40.9 billion, an increase of 7.1 % or USD 2.7 billion over FY 1999, the first time
U.S. federal civilian investment exceeds USD 40 billion. Nearly all of the substantial increase is due to a
USD 2.2 billion or 14.4 % boost for NIH R&D. Excluding NIH, however, nondefense R&D rose 2.4 % to
USD 23.7 billion. Funding for nondefense R&D in FY 2000 is 12.1 % higher than the FY 1994 level in
inflation-adjusted terms, but this is due to increases for NIH.

Defense R&D increased 3.1 % to $42.5 billion. The “Science and Technology” portion of DOD’s budget
(encompassing basic and applied research plus exploratory technology development) increases by 11.0 %
to USD 8.7 billion.

Basic research is a high priority in FY 2000 appropriations. Federal support for basic research is expected
to total USD 19.1 billion in FY 2000, an increase of USD 1.8 billion or 10.6%.  The increases go mostly to
life sciences and medical research funded by NIH. The total NIH budget in FY 2000 is USD 17.8 billion
(up USD 2.2 billion or 14.3 %). NIH provides, for the first time, more than half of total federal support for
basic research.

Health-related R&D (USD 18.7 billion, up 14.1 %) and energy R&D (USD 1.3 billion, up 9.3 %) are
clear priorities in the FY 2000 budget by mission. Defense R&D increases by USD 1.3 billion or 3.1 % to
USD 42.5 billion. Once again, it is a majority of the federal R&D portfolio.
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Information technology (IT) research was a high priority for the Clinton Administration in the FY 2000
request. The Administration proposed USD 366 million for a new six-agency Information Technology for
the 21st Century (“IT2”) initiative to support long-term fundamental research in IT. Though not labeled as
IT2, new fundamental research activities in IT received USD 235 million in FY 2000, including
USD 126 million for the National Science Foundation (NSF) and USD 60 million for DOD.

The previous section was modified from a report by the American Association for the Advancement of
Science (AAAS): “Congressional Action on Research and Development in the FY 2000 Budget.” The full
report is at www.aaas.org/spp/dspp/rd/ca00/contents.htm.

2. Policies related to the recommendations of the TPJ report

2a. Reforms to and support of the science base

Much information regarding changes in the funding of basic science or changes in the criteria for public
funding was given in the section “General policy framework,” above.

Initiatives regarding U.S. universities

The partnership in science and technology that has evolved between the U.S. federal government and
American universities has yielded benefits that are vital to each. It continues to prove exceptionally
productive, successfully promoting the discovery of knowledge, stimulating technological innovation,
improving the quality of life, educating and training the next generation of scientists and engineers, and
contributing to America’s economic prosperity.

At the urging of the President’s Committee of Advisors on Science and Technology, State governors,
industry leaders, elected officials, and leaders in education, the Assistant to the President for Science and
Technology issued a Presidential Review Directive in September 1996, directing the National Science and
Technology Council (NSTC) to review the government-university partnership in research and associated
educational activities, and to recommend ways to strengthen it. The goal was to assess and reaffirm the
principles of the partnership, promote cost-effective university-based research, ensure fair allocation of
research costs, and support the linkage between research and education, all while maintaining appropriate
accountability for expenditure of public funds. Where appropriate, the findings and recommendations
emerging from this review are also applicable to non profit independent research institutes.

The review was carried out by a multi agency Task Force under the auspices of the NSTC Committee on
Science. The Task Force solicited the views of universities, university associations, and the federal
research agencies regarding the issues they considered most pressing. These responses provided the basis
for the interagency discussions and for the report’s findings and recommendations.

The NSTC finds that the partnership is sound and continues to serve the nation in important ways. The
NSTC identified a number of areas in which the partnership can be strengthened and will take action in
three areas. First, the NSTC will issue a proposed statement of the principles of the partnership to clarify
the roles, responsibilities, and expectations of the parties and provide a framework for the development and
analysis of future policies, rules, regulations, and laws. The principles will be finalized, in consultation
with universities and other interested parties, including the Congress, and available in Summer/Fall 2000 at
www.whitehouse.gov/OSTP. Second, the NSTC reaffirms the importance to the nation, to the research
enterprise, and to the future scientific and engineering workforce, of the linkage between research and
education. The NSTC will take actions to strengthen this linkage, and urges universities to do likewise.
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Third, the NSTC, through the Federal agencies that fund university-based research, will implement a set
of actions to help make the partnership more effective and efficient. Fourth, and finally, the NSTC will
establish a mechanism to provide for ongoing review of the partnership.

The above section was modified from the executive summary of a report by the National Science and
Technology Council (NSTC), “Renewing the Federal Government-University Research Partnership for the
21st Century.” The full report can be found at www.whitehouse.gov/WH/EOP/OSTP/html/rand/report.htm.

Initiatives regarding U.S. federal government laboratories

The U.S. has a large and diverse complex of federal R&D laboratories and facilities. Each laboratory
was created to serve important missions related to national priorities. Over the years, the achievements of
these laboratories have been impressive, and their roles continue to be critical in national defense, space,
energy, environment and natural resources, health and medicine, agriculture, transportation, information
technology, and in the advancement of knowledge. In parallel with these achievements, there have
sometimes been inefficient management systems and inadequate environmental stewardship. Moreover, in
some cases, the original missions have faded or evolved, making it difficult to maintain the needed mission
clarity and for the human and physical infrastructure of the laboratories to keep pace.

Federal laboratories and intramural research continue to fill a key role in the nation’s science and
technology (S&T) enterprise, complementing the important capabilities and contributions of industry and
academia. As we enter the 21st century, the laboratories’ mandates are driven by the government’s
responsibility to:

− Invest and manage federal R&D resources capably;

− Provide forefront major user facilities to serve the science and engineering enterprise;

− Advance knowledge and technologies required for unique federal government missions;

− Develop an objective, reliable, and credible knowledge base for regulations; and

− Have the capability to respond to the unanticipated.

The federal laboratory system now needs to serve clear missions deriving from these mandates. To be
successful, the system should address the scientific and technological challenges of the twenty-first
century; be able to respond and adapt quickly to changing national and global situations and needs; achieve
consistently world-class scientific and technological excellence; foster innovation and breakthroughs;
collaborate effectively with industry, academia, other R&D performers, and the international community;
and become highly cost effective.

In 1995, the President directed selected agencies to streamline management and oversight of their
laboratories, to clarify and focus laboratory missions, and to explore opportunities to co-ordinate and
integrate laboratories resources and facilities on an interagency and intra-agency basis. This report
recommends applying these directives to all agencies operating Federal laboratories, and it proposes six
specific actions that could improve the scientific and technical quality, cost-effectiveness, responsiveness,
and utilisation of the laboratory system.

Each of the six specific action proposals describes the recommended action and its expected benefits. It
identifies the key stakeholders and their likely views and provides examples of best practice from
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government or the private sector. In addition, each proposal suggests a strategy and approach for
implementation and assesses the likelihood of success, how long it will take, and the failure modes and
fallback options. Relative or absolute priority to these proposals has not been assigned. They were distilled
from among many considered. Each proposal was selected because it both individually and as part of the
set would help to make the Federal government’s S&T laboratories more cost effective.

Proposal 1. To make personnel policies more flexible and conducive to a high caliber S&T workforce,
1) agencies should exploit fully the available flexibility within existing authorities; 2) the Presidential
Administration should draft legislative proposals and work with Congress to enact legislation that allows
proven, successful practices from alternative personnel authorities to be made available to all Federal
laboratories; and 3) the Administration should draft legislative proposals and work with Congress to enact
legislation to create a permanent alternative personnel system for Federal laboratory organisations.

Proposal 2. To create incentives to reward agencies and laboratories for reducing unneeded infrastructure,
Congress should authorise the agencies and their laboratories to retain some of the net proceeds from the
sale or transition of infrastructure assets no longer needed.

Proposal 3. To increase productivity in a responsible and accountable manner, agencies should require that
their laboratories implement environmental, health, safety and administrative programs and systems that
are risk-based, outcome-oriented, and integrated into the conduct of work.

Proposal 4. To address issues related to stewardship of user facilities when several agencies are involved,
the National Science and Technology Council (NSTC) should establish interagency working groups, as
needed.

Proposal 5. To increase awareness of the core competencies, facilities, and capabilities of federal
laboratories, the NSTC should establish a dependable mechanism to make widely available up-to-date
information about the resources, facilities, core competencies, and capabilities of the Federal laboratories,
major scientific facilities, and intramural research organizations.

Proposal 6.  To improve the management and conduct of multiyear research projects multi-year funding
commitments are important. Barring a change in the budget law to appropriate funds for more than one
year, agencies should work with the Office of Management and Budget to maximize the flexibility they
have.

The above section was modified from the document “Improving Federal Laboratories to Meet the
Challenges of the 21st Century”, a report from the National Science and Technology Council (NSTC)
Interagency Working Group on Federal Laboratory Reform. The full report can be found at
www.whitehouse.gov/WH/EOP/OSTP/html/999_14_4.html.

2b. Links between science and industry and

2d. Technology diffusion and networking

One of the strengths of the U.S. research and development system has been its ability to harness various
sources of innovation in U.S. society – the private sector, universities, and public laboratories. The U.S.
government has helped to bring this about by adopting policies and programs designed to encourage
networking among the various sectors as well as technology diffusion and commercialisation. While
there are many such programs, examples of a few specific programs that promote technology diffusion are:
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− Through its Advanced Technology Program (ATP, www.atp.nist.gov/), the National Institute
of Standards and Technology (NIST) of the U.S. Department of Commerce has fostered a
unique partnership between government and private industry to accelerate the development of
high-risk technologies that promise significant commercial payoffs and widespread benefits for
the economy. The ATP has strict cost-sharing rules. Joint ventures must pay at least half of the
project costs and single companies working on ATP projects must pay all indirect costs
associated with the project. Although universities cannot lead ATP funded projects, they do
play an important role in these projects, either as sub-contractors or as part of the industry-led
joint venture.

− The Cooperative Research and Development Agreement (CRADA) is an agreement
between a federal laboratory and a non-federal party to conduct specified research that is
consistent with the missions of the federal laboratory. CRADAs are structured to offer the non-
federal partner an opportunity to work with the federal laboratory. Through CRADAs, the non-
federal partners gain access to scientific personnel and facilities and get to share in the results
of project research. In return, the non-federal partner may provide funds, personnel, services,
equipment, facilities, intellectual property, or other resources needed to conduct a specific
research or development effort. While the federal laboratory may provide similar resources, it
may not directly provide federal funds to the non-federal CRADA partner.

− The Small Business Innovation Research (SBIR) and Small Business Technology Transfer
(STTR) Programs stimulate technological innovation in the private sector by strengthening
the role of small business concerns in meeting federal research and development needs,
increasing the commercial application of federally supported research results, and fostering and
encouraging participation by socially and economically disadvantaged persons and
women-owned small businesses in technological innovation. The principal objective of the
SBIR and STTR Programs is to increase the incentive and opportunity for small firms to
undertake cutting-edge, high risk, high quality scientific, engineering, or science/engineering
education research that would have a high potential economic payoff if the research is
successful. The STTR program further expands the public/private partnership to include joint
venture opportunities for small businesses and non-profit research institutions. The National
Science Foundation (NSF) expects synergism in the proposed research. A team approach is
required in which at least one research investigator is employed by the small business concern
and at least one investigator is employed by the research institution.

− The Experimental Program to Stimulate Competitive Technology (EPSCoT) is a matching
grants program that will support technology development, deployment and diffusion in eligible
states by promoting partnerships among state and local governments, universities, community
colleges, non-profit organizations and the private sector. Through these partnerships, EPSCoT
seeks to support state and local efforts to build state-wide institutional capacity to support
technology and commercialization and to create a business climate that is conducive to
technology development, deployment, and diffusion.

− In addition to the programs listed above, there are a number of other co-operative technology
programs. Included in this category are the Dual-Use Applications Program (DUAP), the
NSF-funded Science and Technology Centers and Supercomputer Centers, and the High
Performance Computing and Communications (HPCC) Program. These, as well as other
programs, aim to stimulate co-operation between industry, academia, and government.
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2e. Technology-based firms and new growth areas

With regard to U.S. programs designed to strengthen the creation of high-tech firms, covering fiscal and
financial incentives, universities and public research institutes are allowed to make equity investments in
industry. More universities have recently become involved in this undertaking. The rules that limit the
investment in industry are determined on an institution-by-institution basis. However, there are genuine
differences among the universities in the U.S. as to the appropriate nature and extent of their involvement
in start-up companies. In other words, the federal government does not get involved. In addition,
universities are permitted to license inventions that arise with the help of federal funds, but are unable to
sell them outright.

With regard to new policy initiatives, the U.S. government, working with industry, has initiated a national
strategy to strengthen the Internet and computer network security. Programs established to support this
strategy are:

− Accelerated Spending on Cyber Security – A USD 9 million budget supplemental for Fiscal
Year 2000, jump-starting key initiatives for cyber-security contained in the President’s FY2001
USD 2 billion budget request for cyber-security. The request will accelerate new programs to
educate workers for cyber-security careers, build a system for protecting federal government
computers, and create a new Institute for Information Infrastructure Protection (I3P).

− Research and Technology Development for Information Infrastructure Development –
The centerpiece of the federal government’s efforts in the area of cyber security will be the
Institute for Information Infrastructure Protection (I3P), for which the Administration has
requested USD 50 million in the Fiscal Year 2001 budget. A request for a supplemental
appropriation of USD 4 million for Fiscal Year 2000 to initiate the Institute’s preparations has
been submitted to Congress.

− Partnership for Critical Infrastructure Security – Established to maximise co-operation
between government and private sector initiatives for cyber-security, the Partnership will
explore ways in which industry and government can jointly address the risks to the nation’s
critical infrastructures. It will provide a forum in which the various infrastructure sectors can
meet to address issues relating to cross-sector interdependencies, explore common approaches
and experiences, and engage other key professional and business communities that have an
interest in infrastructure assurance. By doing so, the Partnership hopes to raise awareness,
promote understanding, and, when appropriate, serve as a catalyst for action.

In addition, the U.S. government seeks to assist small- and medium-sized enterprises (SMEs) to overcome
barriers to the use of the Internet and E-Commerce through a variety of training and advisory service
programs. The Department of Commerce, under the auspices of the Manufacturing Extension Programs
(MEPs) centers, the Small Business Administration (SBA), and the U.S Department of Agriculture
(USDA) are developing, distributing, and supporting through their combined extension service networks, a
number of electronic commerce “tools” such as an electronic commerce self-assessment kit, an electronic
commerce “jumpstart kit”, and an electronic commerce adoption “road map.”

Finally, the U.S. government seeks to accelerate the development of the technology infrastructure needed
for manufacturers and their supply chains to conduct reliable electronic commerce. The Department of
Commerce’s National Institute of Standards and Technology (NIST) will collaborate with specific industry
sectors, including electronics, automotive, and aerospace, to identify, develop, test, and validate needed
standards to describe products and business processes in electronic format, so that information can be
exchanged quickly and accurately among firms conducting business-to-business electronic commerce.
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2f. Labor-related Measures

There are a number of programs at both the state and the federal level to encourage mobility and exchange
of university researchers and scientific personnel. At the federal level, the Intergovernmental Personnel
Act (IPA) program facilitates the exchange of private and public sector personnel on a temporary basis. At
the state level, public universities, which are funded and administered at the state level, have a variety of
programs to facilitate the exchange of faculty and personnel with the private sector. Programs may include
fellowships with the private sector and allowing faculty members to engage in paid consulting projects
subject to certain conflict of interest avoidance conditions. Depending on the university, faculty members
may retain ownership of inventions made on their own time, such as in the course of outside consulting or
when those inventions are deemed to be unrelated to the activities for which the faculty member is
employed at the university.

At present, some public institutions are experiencing difficulty recruiting and retaining faculty in certain
disciplines, such as electrical engineering and information technology, where significantly higher salaries
may be found in the private sector. In that sense, there is great mobility between the public and private
sectors.

Within the federal laboratory system, the rules governing interaction with the private sector vary
considerably, reflecting the research missions and institutional cultures of the supporting government
agencies. In some areas, where national security and confidentiality are concerns, public sector researchers’
involvement in outside industrial or research activities may be subject to special conditions. Aside from
those special circumstances restricting access to research at select government research facilities, the U.S.
government has enacted a number of laws to encourage transferring technology from federal R&D centers
to the private sector, including Co-operative Research and Development Agreements (CRADAs) and
patent licensing.

To summarise, both public and private institutions have little restrictive control over the mobility of
individuals. The only restrictions are those comparable to the laws that exist in the private sector regarding
trade secrets and proprietary information. In general, a former employee cannot disclose his former
employer’s proprietary information or use the former employer’s intellectual property without first
obtaining rights.

Regarding changes in scientific training and educational programs, the U.S. government has identified a
series of steps to close the national “digital divide,” the disparity in familiarity with modern
communication technologies among citizens. These steps include:

− Offering tax incentives over the next decade to encourage private sector donation of computers,
sponsorship of community technology centers, and technology training for workers.

− Providing funding to help train all new teachers entering the workforce to use technology
effectively.

− Creating 1,000 Community Technology Centers in low-income urban and rural
neighbourhoods.

− Establishing a public/private partnership to expand home access to computers and the Internet
for low-income families.

− Promoting innovative applications of information and communications technology for under-
served communities.
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− Accelerating private sector deployment of broadband networks in under-served urban and rural
communities.

− Preparing Native Americans for careers in Information Technology and other technical fields.

Regarding the diversity of our S&T workforce, despite their gains in other professions, women,
minorities, and persons with disabilities remain underrepresented in science and engineering fields.

In 1998, President Clinton directed the National Science and Technology Council (NSTC) to begin
assessing how we can achieve greater diversity throughout the scientific and technological workforce, as it
is within these underrepresented groups of Americans that our nation’s growing talent pool resides. The
NSTC report and recommendations are available at

http://www.whitehouse.gov/WH/EOP/OSTP/html/workforcerpt.html.

Also, on April 6, 2000, the President announced that twenty-five companies answered his “call to action”
to promote corporate diversity by each pledging at least USD 1 million dollars, annually for the next
10 years to expand diversity in the high-tech workforce. These funds will be used for a wide range of
programs, including scholarships, job training, math and science programs, internships and other programs
to encourage minorities, women and disabled persons to pursue science, engineering and technical careers.

With regard to changes in policies toward the international migration of scientific and high-skilled
personnel, the U.S. government is seeking to address how best to prevent a shortage of skilled high
technology workers. In mid-March 2000, the U.S. Congress introduced a bill to amend the Immigration
and Nationality Act aimed at promoting a fairer and more efficient means for utilising high-tech workers
skills as well as addressing other H1-B visa-related requirements. If the amendment were signed into law,
it would increase the number of H-1B visas to 200,000 for each fiscal year from 2001 to 2003.

2g. Globalisation

Evaluation of costs and benefits of international cooperation in R&D

The U.S. spends considerable sums on international co-operation in research and development. In fiscal
year 1995, for example, it is estimated that the U.S. government spent more than USD 3.3 billion, which is
more than 4 % of the annual federal R&D budget. The U.S. government maintains more than 25 bilateral
“umbrella” agreements and hundreds of agency-to-agency agreements to support and encourage
international co-operation in science and technology. Policymakers have expressed concerns about this
co-operative research. Some fear that the U.S. is paying more than its fair share of the work’s cost. Others
worry that the country is giving away critical know-how to potential foreign competitors. Additional
concerns have been voiced that co-operative programs subordinate the interests of true science to strategic
or political ends. These claims are difficult to test for a number of reasons: the large number, varying goals,
and long timelines of projects; the underdeveloped nature of tools for measurement; and the lack of a
system for linking international science and technology agreements with actual spending on co-operative
R&D.

The aim of a RAND report ,“International Co-operation in Research and Development: An Inventory of
U.S. Government Spending and a Framework for Measuring Benefits,” (full referenced below) was to
determine if the benefits of international co-operation R&D could be measured in real-time in a way that
does not require explicit reporting by individual projects. After an extensive database search
complemented by agency interviews, some 3,000 projects to use as a basis for an approach to quantifying
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benefits were identified. The analysis led to the conclusion that the key to identifying benefits lay in
understanding the relationship between the purpose of the project and the type of project undertaken.
Knowing the rationale behind each type project enables the prediction of the types of benefits likely to
accrue, which in turn enables the identification of applicable metrics. After constructing an assessment
framework and identifying metrics, this framework was applied to a case study – earthquake sciences and
seismology – to test its applicability.

Purposes of international co-operation in R&D

Four broad reasons were identified for government to fund an international R&D co-operative project:

− If the scale of the equipment or investment required to conduct the project is large.

− If the nature of the subject is global.

− If unique expertise or natural resources involved have a remote location.

− If the mission of the agency involved is to support international co-operation.

It was found that the majority of international co-operative R&D projects are conducted for the first
two reasons: because large-scale investments are required, thus making cost-sharing arrangements with
other countries desirable, and because the global nature of the subject lends itself to international
co-operation. Eight specific activities involved in these types of projects were identified: collaborative
research, conferences, contracts (if not classified), database development, operational support, standards
development, technology transfer, and technical support. The overwhelming majority of U.S. spending
supports the first of these activities, collaborative research.

Identifying Spending on International Co-operation in R&D

The U.S. government committed an estimated USD 3.3 billion in federal R&D spending to projects
involving some form of international co-operation in fiscal year 1995. In addition, federal governments
agencies spent as much as USD 1.5 billion in other activities that were not labeled as R&D funds but that
constitute scientific or technical activities involving significant international co-operation. NASA leads
U.S. agencies in committing funds to international co-operation in R&D, followed by the Department of
Defense, the Agency for International Development, the National Science Foundation, the Department of
Energy, and the Department of Health and Human Services. Multinational activities accounted for more
than half of all the spending identified. For projects in which the U.S. works with just one other nation, the
largest share of the dollars were claimed by projects with Russia. When parsed by field of science,
aerospace and avionics was by far the largest area of dollar concentration in a field of science, followed by
earth sciences and environment, physics, and health.

Measuring Benefits

Measuring the benefits of these activities requires making the expected benefits explicit and then crafting
measures to help enumerate these benefits. At the intersection of the reasons for conducting co-operative
research (e.g., the global nature of the research) and the type of research activity chosen (e.g., collaborative
activities), expected benefits can be identified. Measures of the results and outcomes of research can
provide insight into how well a program is meeting its goals and thereby producing a benefit to the U.S.
Using available tools to measure outputs and outcomes – bibliometric measures, milestones, surveys, and
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expert judgment – can provide usable information to help policymakers track the benefits the U.S. is
receiving from international co-operation in R&D.  A framework is described for applying these measures
to different types of international co-operative R&D activities.

Seismic Research: A Case Study

In a case study examining co-operation in earthquake sciences and seismology, the ability of the above
measures to provide feedback on benefits was tested. Based on the framework of measures developed for
this project, three applicable measures were identified: bibliometrics, a survey of research participants
seeking information on leveraging foreign research dollars, and expert judgment on standards
development. Using these measures, it was found that papers co-authored jointly by at least one U.S.
national and one foreign researcher had nearly doubled over a 10-year period, with the largest growth
being in multinational authorship. The survey found that, on average, the foreign financial contribution
equaled the U.S. contribution.  The expert judgment standards survey found that the U.S. companies were
setting the standard for 80 % of the essential research equipment used in this field. The measures indicated
that the U.S. is receiving benefits from these activities.

The results of the case study show that the framework can point to possible useful measures. However,
improved data on both international co-operative R&D spending and outcomes would greatly enhance the
ability of decisionmakers to monitor these activities in real time. Government agencies may wish to take
advantage of new electronic networking technologies to highlight and share data on international co-
operative R&D activities. In addition, agencies may wish to map such activities against the existing
international science and technology agreements to gain a clearer picture of where and why the U.S.
co-operates with other countries on these projects.

This section was modified from the summary of a report by the RAND Corporation Science and
Technology Policy Institute, “International Co-operation in Research and Development: An Inventory of
U.S. Government Spending and a Framework for Measuring Benefits,” which can be found at
www.rand.org/publications/MR/MR900/MR900web/.

2h. Policy evaluation

Evaluation of domestic R&D programs

Note: Since 1993, U.S. federal agencies have had to report annually on their own performances (self-
evaluation). Some of the most recent reports can be accessed online at
http://www.house.gov/science/taxpayer.html. The section below is a general review of the practice of
agency self-evaluation, as implemented by U.S. federal science agencies.

The Government Performance and Results Act (GPRA) was enacted in 1993 to focus U.S. federal
agency and oversight attention on the performance and results of government activities by requiring that all
federal agencies measure and report annually on the results of their own activities. U.S. federal agencies
are required to develop a strategic plan that sets goals and objectives for at least a 5-year period, an
annual performance plan that translates the goals of the strategic plan into annual targets, and an annual
performance report that demonstrates whether the targets are met. The Committee on Science,
Engineering, and Public Policy (COSEPUP) of the National Academy of Sciences (NAS) has addressed
the issue of measuring and evaluating research in compliance with the requirements of GPRA.

Their report, “Evaluating Rederal Research Programs: Research and the Government Performance and
Results Act,” can be found at stills.nap.edu/html/gpra/ and it provides in-depth descriptions of conclusions
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and recommendations regarding how to evaluate federal research programs relative to GPRA. It is
concluded that both basic research and applied research programs can be meaningfully evaluated on
a regular basis.

History tells us that by any measure, the benefit to the U.S. of leadership in basic research is extremely
high – lives saved, inventions fostered, and jobs and wealth created. History also shows us how often basic
research in science and engineering leads to outcomes that were unexpected or took many years or even
decades to emerge. Measures of the practical outcomes of basic research usually must be
retrospective and historical, and the unpredictable nature of practical outcomes is an inherent and
unalterable feature of basic research. For example, pre-World War II basic research on atomic structure
contributed to today’s Global Positioning System, an outcome of great practical and economic value. But
attempts to evaluate a year’s worth of that early research, even if they demonstrated high quality and world
leadership, would have contained no hint of this particular outcome.

The people best qualified to evaluate basic or applied research are those with the knowledge and
experience to understand its quality, and, in the case of applied research, its connection to public and
agency goals. Evaluating basic research requires substantial scientific or engineering knowledge.
Evaluating applied research requires, in addition, the ability to recognize its potential applicability
to practical problems.

This section was modified from a report by the National Academy of Sciences’ Committee on Science,
Engineering, and Public Policy (COSEPUP), “Evaluating Federal Research Programs: Research and the
Government Performance and Results Act,” which can be found at stills.nap.edu/html/gpra/


