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Since 2001, the Administration:

• Funded over 30,000 research grants through 2003 at the National Science Founda-
tion through a competitive, merit-based process with external peer review;

• Increased average grant size from $114,000 per year in 2001 to a projected $139,000
per year in 2004;

• Completed funding for the construction of four major research facilities to support
atmospheric research, particle physics, earthquake engineering research, and an
integrated network of high-end computers;

• Initiated construction of three new research facilities for astronomy, astrophysics, and
seismic research; and

• Implemented the research and development investment criteria at NSF, which has
reinforced existing practices such as merit-based competition and external review to
assess programs.

The President’s Budget:

• Recognizes the National Science Foundation’s performance by supporting its efforts
to build and sustain U.S. world leadership across fields of science and engineering;

• Increases funding across NSF for nanotechnology research to $305 million in 2005, a
104-percent increase since 2001; provides $760 million for networking and informa-
tion technology research and development, a 19-percent increase since 2001; and
strengthens support for the mathematical and physical sciences to $1,115 million in
2005, an increase of 30 percent since 2001;

• Enhances the research facilities available in fields such as astronomy, physics, ocean
sciences, earthquake research, materials research, and the environment;

• Modernizes the tools and processes the National Science Foundation uses to admin-
ister its grants in research and education; and

• Provides graduate fellowships and traineeships to 5,500 graduate students across the
country, which is 1,800 more than in 2001.
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Dr. Colwell emerges from the
ALVIN submersible after a dive to
the deep-sea vents of the Juan de
Fuca Ridge.

National Science Foundation

Dr. Rita R. Colwell, Director

www.nsf.gov 703–292–8000

Number of Employees: 1,300

2005 Discretionary Budget Authority: $5.7 billion

Major Assets: Antarctic facilities; five federally funded research and
development centers.

OVERVIEW

The basic research investments of the National Science Foundation (NSF) form the backbone of
many science and engineering disciplines and capabilities in the United States. Basic research has
been responsible for many breakthroughs and has been strongly linked to economic growth. The
agency provides merit-based awards to individual researchers and groups at over 2,000 U.S. col-
leges, universities, and other institutions. Although NSF represents about four percent of the total
Federal budget for research and development (R&D), it accounts for approximately 45 percent of
non-life-science basic research at U.S. academic institutions. NSF’s broad support for basic research,
particularly at U.S. academic institutions, provides crucial underwriting for discovery in many fields
and supports the development of the next generation of scientists and engineers.

NSF awards research funding based on the merits of the proposed activities, including their po-
tential impact on society. NSF ensures quality in its programs by using competitive merit review of
grant proposals, coupled with periodic external review of its research and education programs that
approve those grants. These practices are consistent with the Research and Development Invest-
ment Criteria, a component of the President’s Management Agenda.

The 2005 Budget, which provides the highest amount ever requested for NSF and an increase of 29
percent since 2001, strengthens priority research investments in nanotechnology, information tech-
nology, and other fields of science and engineering; supports construction and operation of research
facilities; advances development of the U.S. science and engineering workforce; and modernizes the
tools that NSF uses to solicit, process, and review proposals, as well as monitor its awards. The
Budget initiates construction of installations to support ecological observations, a ship that will drill
samples of the ocean floor to give new insights into the earth’s crust, and a facility to expand our
understanding of fundamental particle physics.

America’s economic strength depends on continuing our Nation’s rich tradition of creativity and
innovation provided through investment in fundamental research and development. To maintain
and improve our Nation’s security, prosperity, and quality of life, significant NSF resources are dedi-
cated to delivering the scientific breakthroughs that will transform our future. Two top priority areas
expected to have significant economic impact are the National Nanotechnology Initiative, funded at
$305 million, a 20-percent increase over 2004, and Networking and Information Technology R&D,
funded at $760 million, a four-percent increase over 2004.
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UNDERWRITING DISCOVERY IN SCIENCE AND ENGINEERING

Wires Thinner than Light? NSF-funded
researchers at Harvard are part of a team
that has developed fibers—“nanowires”—that
are thinner than the wavelengths of light they
carry. As illustrated, they may be as thin as
one-thousandth the width of a human hair.

Most NSF awards are long-term investments that can
have great payoffs, both in knowledge and in dollars. Basic
research at NSF has yielded important scientific discoveries
that have boosted economic growth and have enhanced the
quality of life through, for example, earlier detection of cancer,
better weather forecasting, and technologies that enabled
the Internet. Basic research in nanotechnology and other
emerging areas of science and engineering will provide more
discoveries that will further improve the quality of life.

The Administration’s policy is to reinforce NSF investment
in areas that will link discovery to innovation and learning,
to maximize the likely benefit to society. For example,
nanotechnology, which enables scientists and engineers
to build mechanisms and structures atom by atom, holds
promise for the development of technologies ranging from
higher-performance materials to more efficient manufacturing
processes, and from higher-capacity computer storage to
advanced, microscopic biomedical instruments that could
assist diagnosis or deliver medication in new ways within a
patient’s bloodstream. Since 2001, NSF funding for nanoscale
science and engineering has increased by 104 percent, from
$150 million to $305 million proposed in 2005. In that time,
NSF-funded nanotechnology research has advanced our understanding of how materials function
at the molecular level and of how nanoscale mechanisms can be constructed to function wherever
they are used.

The 2005 Budget also provides significant NSF funding for fundamental research related to home-
land security, information technology, and climate change. These investments will rapidly improve
our understanding in these priority areas, while training the scientists and engineers who will spur
innovation and transform these fields.

Strengthening the U.S. Science and Engineering Workforce
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Three NSF Programs Will Support 5,500
Graduate Students in 2005

Source: National Science Foundation.

The 2005 Budget will enable NSF to increase
the agency’s efforts to prepare U.S. students
for the science and engineering workforce,
with a focus on broadening participation in
these fields. NSF makes strategic invest-
ments in K-12, undergraduate, graduate,
and post-doctoral education. Through three
graduate fellowship programs, the President’s
proposal will provide graduate fellowships and
traineeships to 5,500 graduate students across
the country, nearly 50 percent more than in
2001.

The President’s Budget seeks to attract
the most promising U.S. students into science
and engineering programs by providing more
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competitive graduate stipends. Annual stipends for NSF’s fellowship and trainee programs have
increased from $18,000 in 2001 to a projected $30,000 in 2005. Reducing the financial pressures
students face significantly affects their choice of advanced education in science or engineering.
Thanks in part to the increase in stipends in 2002, there was a dramatic increase in applications for
NSF graduate fellowships, up from 5,560 in 2001 to 7,788 in 2003.

Sharpening Tools for Science and Engineering

NSF invests in science and engineering tools that are available to scientists throughout the world,
including instruments, equipment, facilities, databases, and large surveys. The agency does not
directly operate the large facilities that it supports, except those of the U.S. Antarctic Program.
NSF primarily makes awards to universities and non-profit organizations to construct, manage,
and operate large facility projects.

The Program Assessment Rating Tool (PART) analysis of these activities indicates the overall pur-
pose of NSF’s investment in research infrastructure is clear and that the program is meeting most
of its annual goals.

Imagine 64 of these in your back yard. The Atacama Large Millimeter
Array will consist of an array of 64 mobile antennas based on one of
these two prototypes.

Based on this performance, the President’s
2005 Budget enhances science infrastructure
capabilities in a wide range of fields of
science and engineering, including astronomy,
earthquake research, and environmental
research. The Budget initiates construction of
the National Ecological Observatory Network
(NEON), the Scientific Ocean Drilling Vessel,
and the Rare Symmetry Violating Processes
(RSVP) installation. NEON is a proposed net-
work of observatories across the country that
would further advance ecology and climate
research. The Scientific Ocean Drilling Vessel
would provide a new resource to examine geological and biological processes beneath the ocean floor.
RSVP would combine two groundbreaking experiments to address important scientific questions in
physics that have the potential to transform our basic understanding of the universe.

Other continuing facility construction efforts include the Atacama Large Millimeter Array (ALMA),
a telescope composed of 64 antennas, each 12 meters across, which will be located in Chile’s Atacama
Desert. The telescope is a joint effort among several countries, and is due to be completed by the end
of 2011. ALMA’s imaging qualities and its ability to change the configuration of its antennas will
make ALMA astronomy’s most versatile imaging instrument.

To enhance its ability to oversee the development and construction of research facilities, in 2003
NSF filled a new Deputy Director for Large Facility Projects position under the Chief Financial Offi-
cer and released a Facilities Management and Oversight Guide. The Large Facility Projects Deputy
provides guidance for NSF projects to strengthen project management in accordance with policies
and procedures that have been formalized in the Guide.
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Accelerating in the Fast Lane

The 2005 Budget modernizes the tools NSF uses to solicit, process, and review proposals, as well
as monitor its awards. Funding for the agency has grown significantly in the past decade, while the
agency’s staffing level has remained relatively flat. The agency has accommodated the increase in
funding and responsibilities through effective use of information technology. NSF’s FastLane grants
processing system enables NSF to electronically process virtually all of the nearly 40,000 proposals
NSF receives each year. Over 200,000 scientists, engineers, educators, and research administrators
use this system to submit and review proposals and report project results. While the information tech-
nology investments of recent years have provided impressive gains in efficiency, dramatic increases
in both the number and complexity of proposals submitted to NSF pose increasing administrative
challenges. To address this challenge, NSF continues to enhance existing tools, while also reinvent-
ing fundamental agency processes to pursue an integrated approach to human capital, competitive
sourcing, and E-Government. The 2005 Budget requests improvements in information technology to
further modernize and coordinate the systems and processes NSF uses for merit review and grant
management.

PERFORMANCE EVALUATION OF SELECT PROGRAMS

The Budget continues to focus on improving program performance. Four of NSF’s programs were
assessed using the Program Assessment Rating Tool (PART), which evaluated each programs’ design
and purpose, strategic planning efforts, how well they are managed, and whether they are generating
positive results for taxpayers. Below are some of the highlights and recommendations from the PART
evaluations. For further details on NSF’s performance assessments, see the White House budget
website at www.whitehouse.gov/omb/budget/.

Program Rating Explanation Recommendation

Nanoscale Science and
Engineering

Effective The program has a clear
purpose, is well-coordinated
with other agencies, and is
effective overall, but could
be improved with additional
attention to progress toward
performance targets.

Increase support for
peer-reviewed nanoscale
science and engineering
at NSF; continue to work
with the agency to measure
and assess progress as
the program matures. NSF
will initiate a more targeted
review of the program in
2004.

Information Technology
Research (ITR)

Effective The program has had a
clear purpose and has been
effective in achieving that
purpose.

The ITR priority area is
being integrated into NSF’s
fundamental science and
engineering core in 2005. It
will be evaluated within that
context in the future.
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Program Rating Explanation Recommendation

Facilities Effective The program is effective
overall, but could be improved
with additional attention to
project management and
progress toward performance
targets.

Continue to monitor project
management and progress
toward performance targets.

Individuals Effective The program should continue
to improve how it sets and
meets its performance
targets.

Continue to support NSF
research and education
to support individual
researchers. Work with
the agency to improve
performance targets.

UPDATE ON THE PRESIDENT’S MANAGEMENT AGENDA

The table below provides information on NSF’s implementation of the President’s Management
Agenda for the quarter ending December 31, 2003.

Human Capital
Competitive

Sourcing
Financial

Performance E-Government
Budget and
Performance
Integration

Status

Progress

NSF was recognized for its achievements in E-Government with a President’s Quality Award. NSF receives
virtually all of its research proposals electronically, has a comprehensive plan for continued improvement of
its information technology security program, and continues as an active partner in several interagency E-Gov
initiatives, including Grants.gov and E-authentication. NSF prepared its 2003 audited financial statements in
45 days, meeting the Government-wide deadline a full year earlier than required, and earning an unqualified
opinion in its 2003 audits. NSF can now report the full cost of achieving its performance goals. For instance,
NSF can calculate the total direct and indirect costs for efforts such as its Centers program. Improvements in
the Human Capital and Competitive Sourcing Initiatives have been more challenging for NSF. NSF now has a
new Human Capital Management plan that should lay the foundation for improvements in succession planning,
recruitment, development, retention and employee recognition to ensure the high quality of the NSF workforce.
While NSF has begun to develop an ambitious, integrated business plan for the agency, it will take time for this
business plan to guide the agency’s competitive sourcing strategy. NSF is one of 12 major R&D agencies
that plan, manage, and assess their R&D programs consistent with the R&D Investment Criteria, which are
discussed in detail in the Research and Development chapter in the Analytical Perspectives volume.
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National Science Foundation
(In millions of dollars)

Actual Estimate

2001 2003 2004 2005

Spending
Discretionary Budget Authority:

Research and Related Activities .................................. 3,357 4,069 4,251 4,452
Education and Human Resources .............................. 785 903 939 772
Major Research Equipment and Facility

Construction .................................................................... 122 149 155 213
Salaries and Expenses.................................................... 161 189 219 294
National Science Board................................................... — 4 4 4
Inspector General .............................................................. 6 9 10 10

Total, Discretionary budget authority .............................. 4,431 5,323 5,578 5,745

Total, Discretionary outlays ................................................ 3,651 4,678 5,198 5,500

Mandatory Outlays:
H–1B Fee Programs ......................................................... 11 35 109 61
All other ................................................................................. 28 23 39 25

Total, Mandatory outlays ..................................................... 39 58 148 86

Total, Outlays ........................................................................... 3,690 4,736 5,346 5,586
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AT A GLANCE:

2006 Discretionary Budget Authority: $5.6 billion
(Increase from 2005: 2 percent)

Major Programs:

• Research and related activities

• Education and human resources

• Major research equipment and facilities construction

MEETING PRESIDENTIAL GOALS

Promoting Economic Opportunity and Ownership

• Fostering innovations that will yield significant long-term economic benefits, especially in areas
such as nanotechnology and information technology research and development.

Protecting America

• Supporting research and training in cyber security to respond to threats to information technol-
ogy systems and infrastructure.

Agency-specific Goals

• Underwriting science and engineering research.

• Strengthening a diverse, competitive U.S. workforce of scientists and engineers.

• Providing broadly accessible, state-of-the-art science and engineering facilities, tools, and other
infrastructure.

Making Government More Effective

• Using automated systems to promote effectiveness and efficiency in the agency’s grant-making
process.

• Promoting the quality, relevance, and performance of research and development programs by
maintaining practices that are consistent with the Administration’s research and development
investment criteria.

301
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PROMOTING ECONOMIC OPPORTUNITY AND OWNERSHIP

The 2006 Budget provides a 2.4-percent increase for the National Science Foundation’s (NSF’s)
investments in science and engineering. Similar investments in the past have yielded important
scientific discoveries, which boost economic growth and enhance Americans’ quality of life. NSF sup-
ports a broad portfolio of fundamental research, ranging from the behavioral and social sciences to
mathematics and the physical sciences. This research keeps our Nation at the scientific forefront,
providing opportunities for growth in both small and large technologically based companies.

The Administration is reinforcing NSF investment in areas that will link discovery to inno-
vation. NSF leads two Administration priority research areas that are particularly likely to
further strengthen the economy: the National Nanotechnology Initiative and the Networking and
Information Technology Research and Development (NITRD) program. NSF-funded nanotechnology
research, funded at $344 million in 2006, a 1.6-percent increase over 2005, has advanced our
understanding of materials at the molecular level and has provided insights into how innovative
mechanisms and tools can be built atom by atom. This emerging field holds promise for a broad
range of developing technologies, including higher-performance materials, more efficient manu-
facturing processes, higher-capacity computer storage, and microscopic biomedical instruments
and mechanisms. NSF’s investments in NITRD, funded at $803 million in 2006, a one-percent
increase over 2005, support all major areas of basic information technology (IT) research. NSF also
incorporates IT advances into its scientific and engineering applications, supports using computing
and networking infrastructure for research, and contributes to IT-related education for scientists,
engineers, and the IT workforce.
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PROTECTING AMERICA

Security from Imperfection

Determining whether a given message has originated from a
specific computer is an important but difficult security chal-
lenge. NSF-funded research at the Massachusetts Institute of
Technology (MIT) addresses this challenge by exploiting a de-
vice’s manufacturing irregularities. Imperfections and minute
characteristics of a computer’s components can provide a
unique “fingerprint” that can be used to let others confirm they
are communicating with that computer. MIT researchers have
developed protocols that use these fingerprints to establish
two-way secure connections between remote computers, an
innovation relevant to a wide range of secure applications,
such as improving email security and protecting software
copyrights.

NSF funding for research related
to cyber security is critical to
staying ahead of threats to IT
infrastructure. Growing concerns
about the vulnerability of com-
puters, networks, and information
systems have prompted increased
NSF investments in cyber security
research, education, and training.
The 2006 Budget provides $94
million for these activities. Basic
research in this area is motivated
by broad interest in information
security and reliability, but it has
applications including encryption,
intrusion detection, and network
security.

NSF’s Cybercorps program funds grants for graduate and undergraduate education in cyber secu-
rity that will strengthen the future IT security workforce. Cybercorps’ scholarships require commit-
ments for a period of Government service, ensuring that Federal agencies have access to these skilled
workers. For Cybercorps, the 2006 Budget provides $10 million, which will support 660 students.

Other areas of NSF research have potential relevance to homeland security, including research on
diverse topics such as: microbes and the ecology of infectious diseases; sensor networks; threat antic-
ipation and behavioral response; mathematical algorithms for extracting information from massive
data sets; and organization and disruption of social networks.
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AGENCY-SPECIFIC GOALS

Underwriting Science and Engineering Research

The 2006 Budget provides $4.3 billion in research and related activities to sustain the Nation’s
leadership in science and engineering, an increase of $113 million. Increased funding for “core” re-
search will also increase the share of well-rated grant proposals NSF can fund. The agency considers
three factors in evaluating the productivity of its research portfolio: award size, award duration, and
the share of proposals funded. In 2006, NSF will place greater emphasis on increasing its share of
proposals it can fund while striving to maintain recent gains in award size and duration.

NSF provides sustained funding to accelerate progress in areas that hold exceptional promise
for advancing knowledge and addressing national interests. In 2006, investments are focused in
four interdependent NSF priority areas: Biocomplexity in the Environment; Nanoscale Science and
Engineering; Mathematical Sciences; and Human and Social Dynamics.

Strengthening the U.S. Science and Engineering Workforce

The Nanobiotechnology Center, an NSF-funded Science and
Technology Center led by Cornell University, created a traveling
museum exhibition to explain nanotechnology to the public in an
interactive and entertaining way. About 800,000 visitors toured the
exhibition in its first six months.

The 2006 Budget will continue NSF’s efforts
to prepare U.S. students for the science and
engineering workforce, with a focus on broad-
ening participation in these fields. NSF funding
for basic research at U.S. academic institutions
supports the education of future U.S. scientists
and engineers. NSF also makes strategic invest-
ments in K–12, undergraduate, graduate, and
postdoctoral education. The President’s Budget
will fund graduate fellowships and traineeships
for approximately 4,600 graduate students across
the country.

NSF’s programs support participation in
science and engineering by individuals and by
institutions that serve significant numbers of
underrepresented students and communities. An
increasing emphasis on educational programming and outreach by NSF-supported investigators is
expanding the resources available to the Nation’s K–12 and postsecondary institutions to develop
and strengthen programs in science, technology, engineering, and mathematics.

The President’s Budget seeks to attract the most promising U.S. students into science and engi-
neering programs by providing more competitive graduate stipends. NSF provides annual stipends of
$30,000 for fellowship and trainee programs, which is significantly higher than the average stipend
of $18,000 just five years ago.

Producing Tools for Science and Engineering

NSF invests in research tools critical to scientists and engineers, including instruments, equip-
ment, facilities, databases, and large surveys. NSF makes awards primarily to universities and non-
profit organizations to construct, manage, and operate large scientific and engineering facilities. The
President’s Budget enhances science infrastructure in a wide range of fields, including astronomy,
earthquake research, and environmental research.
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The Budget provides $509 million for NSF’s targeted investments in cyberinfrastructure—the ad-
vanced computing, networking, and information tools and resources intended to broadly benefit sci-
ence and engineering. Examples of these technologies include: supercomputers, advanced networks,
techniques to visualize complex phenomena, massive data repositories, modeling and simulation,
and advanced digital sensor technologies. Because these investments support science and engineer-
ing broadly, rather than a single facility or project, they increase productivity across the Nation’s
entire science and engineering community.

The Budget continues support for facilities initiated in 2005, including the National Ecological
Observatory Network (NEON), the Scientific Ocean Drilling Vessel, and the Rare Symmetry Violat-
ing Processes (RSVP) installation. NEON is a proposed national network of observatories that will
transform ecological research and environmental forecasting. The Scientific Ocean Drilling Vessel
will provide a new resource to examine geological and biological processes beneath the ocean floor.
RSVP will address important questions in particle physics that have the potential to transform our
basic understanding of the universe, such as the nature of dark matter.

Each year, heavy icebreakers plow through thick ice to provide access
to NSF’s Antarctic stations, which support research on the continent.
NSF also employs research icebreakers such as the Nathaniel B. Palmer
(shown here) to support research in Antarctic waters.

Other continuing facility-construction
efforts include the Atacama Large Millimeter
Array (ALMA), EarthScope, and the IceCube
Neutrino Observatory. ALMA is a telescope
composed of as many as 64 antennas, each
12 meters across. ALMA’s imaging qualities
and its ability to change the configuration of
its antennas will make it astronomy’s most
versatile imaging instrument. EarthScope is
planned as a distributed, multi-purpose array
of seismic and other geophysical instruments
that will allow researchers to make major
advances in our knowledge and understanding
of the structure and dynamics of the North
American continent. IceCube is a neutrino
observatory buried in the Antarctic ice sheet
that will provide hitherto unseen insights on
the most active and energetic astrophysical
objects, such as supermassive black holes.

In order to most effectively and efficiently support the Nation’s polar research activities in Antarc-
tica, funding for three polar icebreakers is being transferred from the U.S. Coast Guard to NSF. In
the future, this will permit NSF to define the options for refurbishment or replacement of two of
the ships (30-year old heavy icebreakers), which have been critical to maintaining access to NSF’s
Antarctic research stations, as well as operational options for the third (Arctic) icebreaker.
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MAKING GOVERNMENT MORE EFFECTIVE

NSF ensures quality in its funding programs by using a competitive awards process based on the
merit of individual grant proposals, coupled with periodic external review of its programs that ap-
prove those grants. The President’s Management Agenda recognizes the importance of external re-
view and competition for funding; all eight NSF programs assessed using the Program Assessment
Rating Tool in the last two years have been rated Effective. These practices also help ensure qual-
ity, relevance, and performance, which are key components of the Research and Development (R&D)
Investment Criteria.

NSF Proposals Increased 54 Percent in 5 Years
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The 2006 Budget enhances the tools NSF
uses to solicit, process, and review, as well as
monitor its awards. The number of research
proposals the agency receives has grown
significantly in recent years, while the agency’s
staffing level has remained relatively flat.
The agency has accommodated the increase in
funding and responsibilities through effective
use of information technology. NSF’s FastLane
grants-processing system enables NSF to
electronically process virtually all of the more
than 45,000 proposals the agency receives
each year. Over 200,000 scientists, engineers,
educators, and research administrators use
this system to submit and review proposals

and report project results. But while the information technology investments of recent years have
provided impressive gains in efficiency, dramatic increases in both the number and complexity of
proposals submitted to NSF pose increasing administrative challenges. To address these challenges,
NSF continues to enhance existing systems, while also rethinking fundamental agency processes
to pursue an integrated approach to human capital, competitive sourcing, and E-Government. The
2006 Budget requests funds to improve information technology to further modernize and coordinate
the systems and processes NSF uses for merit review and grant management.
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Update on the President’s Management Agenda

The table that follows provides an update on NSF’s implementation of the President’s Management
Agenda as of December 31, 2004.

Human Capital
Competitive

Sourcing
Financial

Performance E-Government
Budget and
Performance
Integration

Status

Progress

Arrow indicates change in status since evaluation as of September 30, 2004.

NSF continues to improve its management of human capital, recently documenting that it had significantly
reduced gaps in skills that are critical to NSF’s mission. The agency receives virtually all of its research
proposals electronically, has a comprehensive plan for continued improvement of its information technology
security program, and continues as an active partner in several interagency E-Gov initiatives, including
grants.gov and E-authentication. NSF prepared its 2004 audited financial statements in 45 days and earned
an unqualified opinion in its 2004 audits. NSF can report the full cost of achieving its performance goals. NSF
delayed developing a competitive sourcing strategy until it completed its human capital plan, but expects
to move forward with competitive sourcing in 2006.

Initiative Status Progress

Eliminating Improper Payments

NSF has an improper payment rate of less than one percent to its awardees (typically colleges and universities),
but NSF will have to demonstrate that its methods are adequate to ensure that colleges and universities that
receive funding exercise fiscal responsibility consistent with Government-wide standards. (Because this is
the first quarter that agency efforts in this initiative were rated, progress scores were not given.) NSF is one
of 12 major R&D agencies that strive to plan, manage, and assess their R&D programs consistent with the
R&D Investment Criteria, which are discussed in detail in the chapter on Research and Development in the
Budget’s Analytical Perspectives volume.
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National Science Foundation
(In millions of dollars)

Estimate2004
Actual 2005 2006

Spending
Discretionary Budget Authority:

Research and Related Activities ..................................................................... 4,263 4,221 4,334
Education and Human Resources ................................................................. 939 841 737
Major Research Equipment and Facilities Construction ........................ 155 174 250
Salaries and Expenses....................................................................................... 219 223 269
National Science Board...................................................................................... 4 4 4
Inspector General ................................................................................................. 10 10 12

Total, Discretionary budget authority ................................................................. 5,590 5,473 5,605

Total, Discretionary outlays ................................................................................... 5,028 5,492 5,540

Mandatory Outlays:
H–1B Fee Programs ............................................................................................ 1 100 100
All other .................................................................................................................... 89 49 26

Total, Mandatory outlays ........................................................................................ 90 149 126

Total, Outlays .............................................................................................................. 5,118 5,641 5,666
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Since 2001, the Administration:

• Funded 49,000 research grants in science and engineering at the National Science
Foundation through a competitive, merit-based process;

• Directly supported 58,000 graduate students and 24,500 undergraduate students in
science and engineering fields; and

• Completed funding for the construction of four major research facilities to support
particle physics, supercomputing, and research on earthquakes and the atmosphere.

The President’s Budget:

• Dramatically improves the National Science Foundation’s efforts to build and sustain
U.S. world leadership across many fields of science and engineering;

• As part of the President’s American Competitiveness Initiative, begins a 10-year
commitment to double funding for research that will provide breakthroughs in
information technology, nanotechnology, and other fields of science that will have
significant impacts scientifically and economically;

• Provides enhanced infrastructure and tools to strengthen research capabilities in
physics, astronomy, earthquakes, and the oceans;

• Strongly supports the United States’ role in the International Polar Year; and

• Attracts more of the most promising U.S. students into graduate level science and
engineering by funding over 4,500 new graduate fellowships.
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FOCUSING ON THE NATION’S PRIORITIES

Doubling Research in the American Competitiveness Initiative

NSF’s investments in adaptive optics give solar astronomers the
sharpest insights yet into the magnetism that drives sunspots. This
composite photo from the National Solar Observatory shows an image
of a sunspot alongside an image of the earth, to convey scale. The
clarity of the image to the right is possible due to adaptive optics, while
normal ground-based telescope images would appear as shown on the
left.

As part of the President’s American Compet-
itiveness Initiative, the 2007 Budget provides
an increase of 7.9 percent for the National
Science Foundation (NSF), initiating a 10-year
commitment to double NSF’s investments in
science and engineering. NSF research builds
the foundations for innovative technologies
that drive economic growth and enhance
America’s quality of life. A broad portfolio
of research—from physics, chemistry, math-
ematics, engineering, and computer science,
to the geological, biological, behavioral, and
social sciences—will energize science broadly
and sustain the productivity of the Nation’s
science and engineering enterprise and keep
America at the forefront of world discovery
and innovation. Past NSF research has
contributed to the development of the Internet
and Internet search engines, fiber-optics, color
plasma displays, magnetic resonance imaging,
and other advances that now help each of us in
our daily lives.

Through the President’s 10-year Compet-
itiveness Initiative, the Administration is
strategically targeting the investments of NSF
and other agencies in emerging fields of research that are particularly likely to impact broadly
across fields of science and engineering, stimulate innovation, enable a high-tech workforce, and
further strengthen the economy.

NSF is a leading agency in the National Nanotechnology Initiative, funding nanotechnology
investments at $373 million in 2007, an increase of 8.6 percent from 2006 and of nearly 150
percent since 2001. Nanotechnology research will continue to advance fundamental understanding
of materials at the subatomic, atomic, and molecular levels and will enable the development
of capabilities to design, manipulate, and construct revolutionary devices and materials with
unprecedented properties. A broad range of developing technologies is likely to emerge from this
field, including high-performance materials; more efficient manufacturing processes; increased
computer storage capacity; and biomedical applications ranging from efficient drug delivery systems
to cancer therapies. The 2007 Budget funds approximately 50 new nanotechnology interdisciplinary
research teams.

NSF is also a leading agency in Networking and Information Technology Research and Devel-
opment (NITRD). The 2007 Budget provides $904 million of NITRD funding, an increase of 11.5
percent from 2006. This investment will support fundamental research in information, computer,
and communications sciences, laying the groundwork for next-generation technologies. NSF pro-
grams will also support access to cutting-edge computing and networking infrastructure essential
for America’s scientists, engineers, and students to remain at the forefront of discovery. Funding for
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both nanotechnology and information technology research supports education and training for the
next generation of researchers and the science, engineering, and technology workforce.

The 2007 Budget provides over $55 million for research and education activities during the first
year of the International Polar Year (IPY), 2007 to 2009. NSF will lead the U.S. research community
in working with scientists supported by other agencies and countries to advance our understanding
of the Earth’s poles. Major areas of research will include Arctic environmental change, the influence
of polar ice sheets on global phenomena, and organisms that live in the cold and dark. NSF’s IPY
research will include a focus on education and outreach to motivate future generations of scientists,
engineers, and educators.

Producing Tools for Science and Engineering

The 2007 Budget supports research tools critical to scientists and engineers, such as instruments,
equipment, facilities, databases, and large surveys. Development of state-of-the-art infrastructure
and facilities substantially enhances research efforts throughout a wide range of fields, including
astronomy, earthquake research, and environmental research.

Computing and advanced networking tools that broadly benefit the Nation’s entire science and
engineering community, collectively known as “cyberinfrastructure,” have become essential to ad-
vancing the frontiers of knowledge through science and engineering. The Budget provides $600
million for NSF’s targeted investments in these tools. While hardware performance has been grow-
ing exponentially—with storage capacity doubling every 12 months and network capability every
9 months—it has become clear that increasingly capable hardware is not the only requirement for
computation-enabled discovery. Sophisticated software, visualization tools, middleware (that is, soft-
ware acting as intermediary between different application components) and scientific applications
created and used by interdisciplinary teams are critical to turning bytes and bits into scientific break-
throughs. It is the combined power of these capabilities that is necessary to advance the frontiers of
science and engineering, to make seemingly intractable problems solvable, and to pose profound new
scientific questions.

The Alaska Region Research Vessel, pictured here in an artist’s
rendition, is a new addition to the national academic research fleet
that will provide improved Arctic science capabilities for extended
periods of the year in the challenging icy waters of the Arctic.

The 2007 Budget proposes two new research-
related construction starts: the Alaska Region
Research Vessel (ARRV) and the Ocean Obser-
vatories Initiative. ARRV is a ship that will
provide dramatically improved access to Alaskan
waters, enabling further research and exploration
throughout a greater period of the year. As
scientists strive to understand a variety of complex
regional and global ecosystem and climate issues,
the need to conduct research at the ice edge and in
ice up to three feet thick has become increasingly
urgent. With an operating year of up to 300
days, this ship could accommodate upwards of
500 scientists and students at sea annually. The
Budget provides $56 million to initiate ARRV
construction.

Implementing the Ocean Observatories Ini-
tiative represents a bold step forward in advancing the Nation’s ability to study and understand
the world’s oceans. Consisting of a network of sensors, imaging systems, cable networks, and
buoys distributed among U.S. coastal and worldwide deep-sea sites, the observatories will improve
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FOCUSING ON THE NATION’S PRIORITIES—Continued

scientific understanding of physical and biological features and processes in the oceans. These
observatories will be coordinated with the Government-wide Integrated Ocean Observing System
to provide a large group of researchers with fundamentally new tools for local, regional, and global
ocean science. The Budget provides $13.5 million to start construction toward this initiative.

Strengthening the U.S. Science and Engineering Workforce

The 2007 Budget will continue NSF’s efforts to expand scientific and numerical literacy and pre-
pare U.S. students for the science and engineering workforce, with a focus on broadening participation
in those fields. NSF makes strategic investments in K–12, undergraduate, graduate, and postdoc-
toral education. The Budget funds graduate fellowships and traineeships for approximately 4,500
graduate students across the country. NSF funding for basic research at U.S. academic institutions
supports the education of future U.S. scientists and engineers.

Critical to the success of future generations of scientists and engineers is the education that the
Nation’s youngest students receive today. NSF is working to address the critical issue of improving
grade-school science education by increasing the funding for its core education programs, includ-
ing rigorous education research and evaluation, by 3.6 percent, and making those programs more
focused, flexible, and effective.

NSF’s programs support participation in science and engineering by individuals and by institu-
tions that serve significant numbers of students and communities, including women and minorities.
An increasing emphasis on educational programming and outreach by NSF-supported researchers
is expanding the resources available to the Nation’s K–12 and postsecondary institutions to develop
and strengthen programs in science, technology, engineering, and mathematics.
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RESTRAINING SPENDING AND MANAGING FOR RESULTS

NSF continues to demonstrate flexibility and responsiveness in managing its programs. This
is evidenced in the Effective ratings across all the Program Assessment Rating Tool assessments
for NSF’s programs, as well as in the leadership NSF has provided in E-Government and other
President’s Management Agenda activities.

NSF uses a competitive awards process to ensure the quality of individual grant recipients, as well
as periodic external expert review of its programs that approve those grants. This process is an effi-
cient and effective way of funding the most promising proposals. The 2007 Budget supports enhanc-
ing the tools NSF uses to solicit, process, and review its proposals and monitor its awards. FastLane,
NSF’s Internet-based grants processing system, enables NSF to electronically process virtually all
of the proposals the Agency receives each year. Over 250,000 scientists, engineers, educators, and
research administrators use this system to submit and review proposals and report project results.

NSF’s web-based system to process proposals electronically is the cornerstone of NSF’s efforts to
modernization its information technology (IT) systems, leveraging innovative technology to re-engi-
neer and optimize business processes. This system, called eJacket, provides NSF staff with a single,
web-based application designed to process proposals electronically from submission through decision.
eJacket is a key electronic work horse, supporting the processing of 41,700 proposals in 2005.

NSF will be providing IT services for other research-focused grant making agencies in light of the
goals established by the Office of Management and Budget for the emerging Government-wide Grants
Management Line of Business. As a designated Consortia Provider Candidate for that initiative, NSF
will leverage its extensive capability and experience base to provide grants management-related in-
formation technology services for other Government agencies. In 2007, NSF will begin developing
the infrastructure and capabilities necessary to cross-service other grant making agencies.

Update on the President’s Management Agenda

The table below provides an update on NSF’s implementation of the President’s Management
Agenda as of December 31, 2005.

Human Capital
Competitive

Sourcing
Financial

Performance
E-Government

Budget and
Performance
Integration

Status

Progress

NSF made great strides this year in improving its management of human capital, documenting its accountability
system, and updating its Senior Executive Services performance policy and appraisal system. The Agency
receives virtually all of its research proposals electronically and has a comprehensive plan for continued
improvement of its information technology security program. It is an active partner in several interagency E-Gov
initiatives, and was recently designated as a Consortia Provider Candidate for the Grants Management Line of
Business. NSF prepared its 2005 audited financial statements on time and earned an unqualified opinion in its
2005 audits. NSF can report the full cost of achieving its performance goals. NSF completed a streamlined
competition for administrative and technical support for award oversight and monitoring.
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RESTRAINING SPENDING AND MANAGING FOR RESULTS—Continued

Initiative Status Progress

Eliminating Improper Payments

Arrows indicate change in status rating since the prior evaluation as of September 30, 2005. Double up arrows
indicate that the status rating was upgraded from red to green.

NSF produced a new Improper Payments plan and successfully executed it. A review found NSF’s improper
payments rate to be only a few hundredths of one percent.

National Science Foundation
(In millions of dollars)

Estimate2005
Actual 2006 2007

Spending
Discretionary Budget Authority:

Research and Related Activities ..................................................................... 4,230 4,331 4,666
Education and Human Resources ................................................................. 841 797 816
Major Research Equipment and Facilities Construction ........................ 174 191 240
Salaries and Expenses....................................................................................... 223 247 282
Office of the National Science Board ............................................................ 4 4 4
Office of the Inspector General ....................................................................... 10 11 12

Total, Discretionary budget authority ................................................................. 5,482 5,581 6,020

Total, Discretionary outlays ................................................................................... 5,372 5,623 5,726

Mandatory Outlays:
H–1B Fee Programs ............................................................................................ 44 76 87
All other .................................................................................................................... 19 61 25

Total, Mandatory outlays ........................................................................................ 63 137 112

Total, Outlays .............................................................................................................. 5,435 5,760 5,838
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Since 2001, the Administration:

• Advanced all fields of science, engineering, and mathematics by funding 59,000 grants at the
National Science Foundation through a competitive, merit-based process;

• Strengthened the foundations of the science and engineering workforce by directly supporting
69,000 graduate students and 28,000 undergraduate students;

• Supported particle physics, supercomputing, and research on earthquakes and the
atmosphere by fully funding the construction of four major research facilities; and

• Enabled breakthroughs with significant scientific and economic impact by committing to
doubling the funding over 10 years for key basic research agencies, including the National
Science Foundation, through the President’s American Competitiveness Initiative.

The President’s 2008 Budget:

• Dramatically improves the National Science Foundation’s efforts to build and sustain U.S.
global leadership in the physical sciences, engineering, computer science, and many other
fields of science and engineering;

• Provides enhanced infrastructure and tools to strengthen research capabilities in physics,
astronomy, the oceans, and environmental research;

• Supports the U.S. role in the International Polar Year by providing $59 million for polar
observations, research, and analysis, coordinated across other countries and agencies, to
improve understanding of the key roles of the polar regions in the earth’s dynamics, and to
explore new frontiers of Arctic and Antarctic science; and

• Helps attract more of the most promising American students into graduate level science and
engineering by funding over 200 additional graduate fellowships in 2008.
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FOCUSING ON THE NATION’S PRIORITIES

Doubling Research through the American Competitiveness Initiative

As part of the President’s American Competitiveness Initiative (ACI), the 2008 Budget provides
an increase of 6.8 percent over the 2007 Budget for the National Science Foundation (NSF),
continuing a 10-year commitment to double critical basic research investments across key agencies
in the physical sciences, engineering, and related fields. NSF research builds the foundations for
innovative technologies that drive economic growth and enhance quality of life. A broad portfolio
of basic research—from the fields at the heart of ACI, such as physics, chemistry, mathematics,
engineering, and computer science, to other fields, such as the geological, biological, behavioral, and
social sciences—will energize science broadly and sustain the productivity of the Nation’s science
and engineering enterprise and keep America at the forefront of world discovery and innovation.
Past NSF research has contributed to the development of the Internet and Internet search engines,
fiber-optics, color plasma displays, magnetic resonance imaging, and other advances that now help
each of us in our daily lives.

Georgia Tech; Gary Meek

Georgia Tech Professor Zhong Lin Wang holds a nanowire array that can
produce electrical energy from the slightest motions.

Working with other agencies as part of
the National Nanotechnology Initiative,
NSF’s nanotechnology research will continue
to advance fundamental understanding of
materials at the subatomic, atomic, and molec-
ular levels and will enable the development
of capabilities to design, manipulate, and
construct revolutionary devices and materials
with unprecedented properties. The Budget
provides $390 million in 2008 for NSF’s
nanotechnology research investments, an
increase of 4.5 percent from the level proposed
in 2007, including funding for a new NSF
center to address environmental, health, and
safety research needs for nano-materials.

NSF has significant roles in the Networking
and Information Technology Research and Development (NITRD) program. The Budget provides
$994 million of NITRD funding, an increase of 10 percent from the level proposed in 2007. This
investment will support fundamental research in information, computer, and communications sci-
ences, laying the groundwork for next-generation technologies. NSF programs will also support
access to cutting-edge computing and networking infrastructure essential for America’s scientists,
engineers, and students to remain at the forefront of discovery. Funding for both nanotechnology
and information technology research supports education and training for the next generation of
researchers and the science, engineering, and technology workforce.

The Administration’s Ocean Research Priorities Plan highlights the importance of greater under-
standing of ocean processes and ecosystems. The 2008 Budget provides NSF with $17 million to
address near-term ocean research priorities, in addition to other ongoing ocean research activities.

The President’s Budget supports the U.S. role in the International Polar Year (IPY) by providing
over $59 million for related research and education activities. NSF will lead the U.S. research commu-
nity in working with scientists supported by other agencies and countries to advance understanding
of the Earth’s poles. Major areas of research will include Arctic environmental change, the influence
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of polar ice sheets on global phenomena, and organisms that live in the cold and dark. NSF’s IPY
research will include a focus on education and outreach to motivate future generations of scientists,
engineers, and educators.

Through its new strategic plan, NSF will provide increased emphasis in its goals of discovery,
learning, research infrastructure, and stewardship. These priorities, along with NSF’s investments
supporting basic research across all fields, are central to advancing the vitality of the U.S. research
and education enterprise. The Budget enables NSF to work toward these goals with fiscal discipline,
maintaining overhead expenses at less than six percent of its total budget.

Providing Facilities and Infrastructure for Science and Engineering

The 2008 Budget supports research facilities, infrastructure, and instrumentation critical to
scientists and engineers. The Budget supports the development of state-of-the-art facilities and
equipment that substantially enhances research efforts throughout a wide range of fields, including
astronomy and research on the oceans and the environment.

Computing and advanced networking tools that broadly benefit the Nation’s entire science and
engineering community, collectively known as “cyberinfrastructure,” have become essential to
advancing the frontiers of knowledge through science and engineering. The Budget provides $644
million for NSF’s targeted investments in these tools.

The 2008 Budget proposes a major upgrade for the Laser Interferometer Gravitational Wave
Observatory. Being able to detect gravitational waves—first predicted in Einstein’s theory of
general relativity—would advance understanding of fundamental physics and enable a new window
on the universe through gravitational wave astronomy. This investment will dramatically expand
the ability to detect gravitational waves, which also significantly increases the potential for
discovering completely new phenomena of physics.

NSF’s Major Research Instrumentation program provides investments in a diverse portfolio of
mid-size tools, such as nanofabrication tools, biological imaging instruments, environmental moni-
toring stations, very high wattage lasers, and ocean observatories. The Budget provides $110 million
for these and other instrumentation investments in 2008. In addition to enabling and strength-
ening the research that NSF funds, the development of these tools advances the state of the art
for instrumentation and promotes partnerships between academic researchers and private sector
instrument developers.

Enhancing Science and Engineering Education

The President’s Budget supports NSF’s efforts to promote the development of a diverse and well-
prepared workforce of scientists, engineers, and educators and a well-informed citizenry. NSF makes
strategic investments in K–12, undergraduate, graduate, and postdoctoral education. Consistent
with the work of the Administration’s Academic Competitiveness Council (ACC), NSF and other
agencies that fund science and math education are redoubling their efforts to demonstrate results
and improve coordination.

The 2008 Budget will help strengthen the preparation of American students for the science
and engineering workforce, with a focus on broadening participation in those fields. The Budget
ensures that NSF’s Math and Science Partnerships program will continue, with $29 million of its
$46 million budget available for new awards, in recognition of the program’s focus on evaluation
and past successes identified by the ACC.
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The Budget funds graduate fellowships and traineeships for approximately 5,300 graduate
students across the country. NSF funding for basic research at American academic institutions also
plays a central role in supporting the education of future American scientists and engineers.

National Science Foundation
(In millions of dollars)

Estimate2006
Actual 2007 2008

Spending

Discretionary Budget Authority:

Research and Related Activities ..................................................................... 4,340 4,333 5,132

Education and Human Resources ................................................................. 797 797 751

Major Research Equipment and Facilities Construction ........................ 191 234 245

Agency Operations and Award Management ............................................ 247 247 286

National Science Board...................................................................................... 4 4 4

Inspector General ................................................................................................. 11 11 12

Total, Discretionary budget authority ................................................................. 5,590 5,626 6,430

Total, Discretionary outlays ................................................................................... 5,427 5,728 5,901

Mandatory Outlays:

H–1B Fee Programs ............................................................................................ 76 103 102

All other .................................................................................................................... 39 29 23

Total, Mandatory outlays ........................................................................................ 115 132 125

Total, Outlays .............................................................................................................. 5,542 5,860 6,026
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The President’s 2009 Budget will:

• Support aggressive funding for key research agencies to advance basic science through the
President’s American Competitiveness Initiative;

• Invest in the foundations for innovative technologies that drive future economic growth;

• Provide research facilities needed to keep America at the forefront of science and engineering;
and

• Enhance fellowship and early-career opportunities for beginning researchers.

Doubling Basic Research through the American Competitiveness Initiative

• Increases funding for the National Science Foundation (NSF).
¡¡¡ Maintains the President’s commitment to aggressive funding of critical basic research

investments in the physical sciences, engineering, and related fields.
¡¡¡ Increases 14 percent over the 2008 enacted level, including a 16-percent increase for NSF’s

primary research activities.

Investing in the Future Economic Competitiveness of the United States

• Promotes investment in new technologies.
¡¡¡ $397 million for nanotechnology research and facilities to continue advancing fundamental

understanding of those devices and materials with revolutionary properties.
¡¡¡ $1.1 billion for fundamental information technology research and cutting-edge

supercomputing and networking resources, including: $100 million, an 110-percent increase,
for an NSF-wide effort to develop radically new computational concepts and tools; and $30
million for a new targeted cyber-security research effort in privacy, fundamental theory,
and usability.

• Supports a state-of-the-art computing infrastructure. $186 million, a 17-percent increase,
for a widely accessible suite of supercomputers, data warehouses, advanced networks, and
experimental facilities.

• Constructs key new scientific facilities. $148 million for the design or construction of four major
new cutting-edge research facilities in astronomy and physics, and $115 million for a diverse
portfolio of smaller-sized instruments and other tools.

• Maintains and extends the life of current facilities. Nearly $1 billion for the ongoing operation
and maintenance of a wide range of major research facilities, including a research vessel
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fleet, astronomical telescopes, geological and environmental monitoring networks, and the
NSF-owned and operated South Pole Station.

Enhancing Opportunities for Beginning Researchers

• Recognizes young researchers. $182 million, an 8-percent increase, for NSF’s most prestigious
award program in support of the early career-development activities of those faculty members
likely to become the academic leaders of the future.

• Promotes student pursuit of advanced degrees. $125 million, a 30-percent increase, for the
NSF-wide graduate research fellowship program, which recognizes and supports outstanding
graduate students who are expected to significantly contribute to research, teaching, and future
innovations in science and engineering.

• Provides opportunities for new students. $62 million, a 6-percent increase, to support active and
meaningful research participation by undergraduate students in NSF-funded research.

Source: Stephen Swallen, University of Wisconsin-Madison

A new type of glass—developed by NSF-supported scientists—may
ultimately aid drug delivery in the body.

Major Savings and Reforms

• Improves project management and
oversight by strengthening NSF’s project
office and instituting new processes that
provide clear go/no-go decision points
for policy makers. The Budget slows
funding of some facility projects that do
not have fully developed project plans,
and continues projects that have passed
appropriate project reviews.

Since 2001, the National Science
Foundation has:

• Advanced all fields of science, engi-
neering, and mathematics research
by funding 70,000 grants at academic
institutions via a competitive, merit-based process.

• Strengthened the foundations of the science and engineering workforce by directly supporting
academic works of 77,600 graduate students and 31,500 undergraduate students.

• Enabled breakthroughs with potentially significant future economic impacts through its key
role in supporting and encouraging American science, math, and engineering.

• Advanced understanding of the Earth’s poles, including detailed studies of environmental
change in the Arctic, through its participation in the International Polar Year.
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National Science Foundation
(In millions of dollars)

Estimate2007
Actual 2008 2009

Spending

Discretionary Budget Authority:

Research and Related Activities ..................................................................... 4,672 4,805 5,594

Education and Human Resources ................................................................. 797 726 790

Major Research Equipment and Facilities Construction ........................ 191 205 148

Agency Operations and Award Management ............................................ 248 282 305

Inspector General ................................................................................................. 11 11 13

National Science Board...................................................................................... 4 4 4

Total, Discretionary budget authority ................................................................. 5,923 6,033 6,854

Total, Discretionary outlays ................................................................................... 5,469 6,061 6,263

Mandatory Outlays:

H–1B Fee Programs ............................................................................................ 52 148 128

All other .................................................................................................................... 8 47 23

Total, Mandatory outlays ........................................................................................ 60 195 151

Total, Outlays .............................................................................................................. 5,529 6,256 6,414
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