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Microbe vs., Mineral — Life and Death Struggle in the Desert
Credit: Michael P. Zach, University of Wisconsin—Stevens Point

Although the bursts of rainbow colors in this photograph are mesmerizing, microbes fight for their lives in the
background. Chemist Michael P. Zach of the University of Wisconsin—Stevens Point, snapped this image of a salt
sample he collected in a hot, arid valley near Death Valley National Park in California. He crushed the salt, placed it
under a microscope slide and added a drop of water. Suddenly, a slew of microbes came to life as the salt crystals
dissolved. Then when the water started evaporating, he took a picture. The colors come from light passing through
the growing crystals, which act like prisms. This image received an Honorable Mention in the 2009 International
Science and Engineering Visualization Challenge sponsored by NSF and the journal Science.

For more information see: www.nsf.gov/news/special reports/scivis/winners 2009.isp
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The National Science Foundation Act of 1950 (Public Law 81-
507) sets forth our mission: To promote the progress of science;
to advance the national health, prosperity, and welfare; and to
secure the national defense.

The National Science Foundation Strategic Plan for FY 2011 -
2016, “Empowering the Nation Through Discovery and
Innovation™, defines our vision: “a nation that capitalizes on
new concepts in science and engineering and provides global
leadership in advancing research and education.”

For 60 years the National Science Foundation (NSF) has played a central role in innovation by catalyzing
the development of fundamental ideas in science and engineering and supporting the people who generate
them. As the only federal agency dedicated to the support of basic research and education across all
fields of science and engineering, and in a time when economic and environmental challenges are
becoming increasingly pressing, NSF is positioned to strategically stimulate innovative research that
connects the science and engineering enterprise with potential economic, societal, and educational
benefit. NSF’s high-risk, potentially transformative investments will continue to lead the way for the
important discoveries and cutting-edge technologies that will help keep our Nation globally competitive,
prosperous, and secure.

NSF’s FY 2012 Budget Request is $7.767 billion, an increase of $894.49 million (13 percent) over the
2010 Enacted level. In addition, NSF will receive $1.0 billion over five years for research on improving
access to wireless broadband through the Wireless Innovation (WIN) Fund proposed under the
Administration’s Wireless Innovation and Infrastructure Initiative (WI3).

NSF Funding by Account
(Dollars in Millions)

FY 2010

FY 2010 FY 2010 Enacted/ Change Over
Omnibus  ARRA  Annualized  FY 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR? Request ~ Amount Percent

Research & Related Activities" $5,615.33  $439.17 $5,563.92 $6,253.54  $689.62 12.4%
Education & Human Resources 872.77 15.00 872.76 911.20 38.44 4.4%
Major Research Equipment & Facilities 165.90  146.00 117.29 224.68 107.39 91.6%
Construction
Agency Operations & Award Management 299.85 - 300.00 357.74 57.74  19.2%
National Science Board 4.38 - 454 4.84 030 6.6%
Office of Inspector General 13.97 0.05 14.00 15.00 100 7.1%
Total, NSF $6,972.20  $600.22 $6,872.51 $7,767.00 $894.49 13.0%

Totals may not add due to rounding.

! Funding for FY 2010 excludes a one-time appropriation transfer of $54.0 million to U.S. Coast Guard per P.L. 111-117.
’A full-year 2011 appropriation was not enacted at the time the budget was prepared; therefore, NSF is operating under a continuing
resolution (P.L. 111-242, as amended). The amounts included for 2011 reflect the annualized level by account provided by the continuing
resolution.
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Overview

The NSF Strategic Plan for FY 2011-FY 2016, “Empowering the Nation Through Discovery and
Innovation,” * builds on lessons learned from past accomplishments and provides a clear map for future
successes by refining NSF’s vision statement and strategic goals to align with both Administration and
agency priorities. The plan establishes an overarching vision for NSF’s role in the Nation’s innovation
enterprise: “a nation that capitalizes on new concepts in science and engineering and provides global
leadership in advancing research and education.” The plan outlines three major goals for NSF:

e “Transform the Frontiers” embraces NSF’s unique role in supporting fundamental,
interdisciplinary, high-risk, and transformative research and education, including building human
capacity through educating tomorrow’s science, technology, engineering, and mathematics (STEM)
workforce;

¢ “Innovate for Society” focuses on linking the results of fundamental research to national and global
policy areas where science and engineering play a significant role and on engaging the STEM
workforce and the Nation overall in addressing pressing national challenges; and

o “Perform as a Model Organization” sets high standards for attaining excellence in operational
activities, promotes a culture of integrity and accountability, and encourages new approaches to
assessment and evaluation of NSF’s investment portfolio.

NSF: The Innovation Agency. To fuel the innovations of the future, NSF continues to support
fundamental research and education in all fields of science and engineering. The President’s Plan for
Science and Innovation aims to double the federal investment in key basic research agencies. NSF’s FY
2012 Budget Request to Congress is consistent with this plan.

NSF is committed to both maintaining and growing its basic research core and enabling the emergence of
transformational work, new fields, and new theoretical paradigms, particularly through multidisciplinary
and agency-wide mechanisms that reflect the increasingly interdisciplinary nature of modern science and
engineering. The FY 2012 Budget Request demonstrates how the innovative programs, portfolios, and
initiatives created and cultivated within the Foundation align with the Administration’s Strategy for
American Innovation.

Invest in the Building Blocks of American Innovation: New interdisciplinary partnerships within NSF
will produce new ways of thinking and solving problems, and educational programs to train the STEM
workforce will build the human capacity necessary for tomorrow’s innovations. NSF is already poised to
assume leadership in orchestrating responses to problems posed in new decadal surveys and key national
reports, including challenges raised in the recent President’s Council of Advisors on Science and
Technology (PCAST) Prepare and Inspire report on K-12 STEM education, and the Rising Above the
Gathering Storm, Revisited: Rapidly Approaching Category 5 report by the same committee that authored
the seminal 2005 report. FY 2012 highlights include:

e Growth in Research Grants The FY 2012 Request supports approximately 2,000 additional
research grants over the FY 2010 Enacted level, for a 27.8 percent increase.

! This plan was completed before the enactment of the GPRA Modernization Act of 2010. NSF therefore expects to
have an updated plan in FY 2013 to address the requirements in the new legislation.
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FY 2012 NSF Budget Request to Congress

Integrated NSF Support Promoting Interdisciplinary Research and Education (INSPIRE)
($12.35 million), a new effort for FY 2012, will catalyze interdisciplinary research by seamlessly
integrating a suite of new activities with existing efforts and other NSF investments so as to foster and
support transformative research through interdisciplinary research (IDR) proposals. INSPIRE awards
will support senior and junior single investigators, as well as small groups of researchers, to enable
innovative and transformative IDR breakthroughs.

Science and Engineering Beyond Moore’s Law (SEBML) ($96.18 million) is a multidisciplinary

research investment that aims to surpass the physical and conceptual limits that will halt computer

processing development within the next 10 to 20 years. SEBML supports new scientific,
mathematical, engineering, and conceptual frameworks, which are needed for computer hardware and
architecture advances that will address challenges such as efficient input and output, data storage and
communication, and reduction of energy consumption, as well as sheer computing power. SEBML
research also enhances NSF investments in both the National Nanotechnology Initiative (NNI) and in

Networking and Information Technology Research and Development (NITRD).

Research at the Interface of the Biological, Mathematical, and Physical Sciences (BioMaPS)

($76.14 million), is a collaboration among the Directorates for Biological Sciences, Engineering, and

Mathematical and Physical Sciences that aims to result in accelerated understanding of biological

systems, and then apply that knowledge into fundamental understanding and new technologies,

particularly clean energy.

Science, Technology, Engineering, and Mathematics (STEM) Education programs promote

innovative research, development, and evaluation of learning and teaching across all ages and STEM

disciplines. In FY 2012, new programs include:

e Teacher Learning For the Future (TLF) ($20.0 million) focuses on the potential to improve the
training of pre-service, in-service, and future generations of teachers as the structure of formal
education changes and the boundaries of in-school and out-of-school learning blur;

e Widening Implementation and Demonstration of Evidence-based Reforms (WIDER)

($20.0 million) aims to widely transform STEM education for undergraduates by supporting
research on how to achieve widespread sustainable implementation of undergraduate instructional
practices leading to improved student outcomes in STEM at major universities through
demonstration models; and

e Transforming Broadening Participation through STEM (TBPS) ($20.0 million), a new pilot
program that will be launched in FY 2012. This new program will seek innovative solutions for
broadening participation in STEM at the undergraduate level in anticipation of tomorrow’s
changing demographics, including increased engagement with Hispanic-serving institutions.

The Faculty Early Career Development program (CAREER) ($221.96 million) develops the

future scientific and technical workforce through support of young faculty who are dedicated to

integrating the excitement of research with inspired teaching and enthusiastic learning. In FY 2012,

NSF will support approximately 60 more CAREER awards than at the FY 2010 Enacted level, for a

total of 606 new awards. The CAREER portfolio includes projects that range across all fields of

science and engineering supported by the Foundation, including high priority fields such as clean
energy, climate change, STEM education, and cybersecurity.

The Graduate Research Fellowship program (GRF) ($198.14 million) supports the development

of students and early-career researchers in order to cultivate the next generation of STEM workers. In

FY 2012, 2,000 new fellowship offers will be made, maintaining the doubling of new fellowship

awards achieved in FY 2010. In addition, the cost of education (COE) allowance will be increased

from $10,500 to $12,000, the first increase in this level since 1998. NSF will also begin
implementing a multi-year plan to address inflationary pressures on the long-stagnant GRF stipend
level, including initial funding in FY 2012 for a stipend increase to $32,000 that will be fully

implemented in FY 2013. Additional stipend increases are planned beyond FY 2013.
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e Community college funding ($100.0 million) is a continued priority in FY 2012. As President
Obama noted at the October 2010 White House Summit on Community Colleges, these institutions
provide “a gateway to millions of Americans to good jobs and a better life.” NSF plans to expand
and strengthen efforts to engage community colleges through several core research and development
programs, including Advanced Technological Education (ATE), Transforming Undergraduate
Education in Science, Technology, Engineering, and Mathematics (TUES), the Louis Stokes
Alliances for Minority Participation (LSAMP), and the Tribal Colleges and Universities Program
(TCUP).

Promote Competitive Markets that Spur Productive Entrepreneurship: Advances in technology,
economic growth, and society depend upon the conversion of fundamental discoveries into new
processes, practices, or new commercial products that are widely used. Many NSF activities incentivize
scientists, engineers, and educators to undertake use-inspired research that translates and transforms basic
discoveries into applications for the benefit of society and the economy. FY 2012 highlights include:

e Advanced Manufacturing ($190.40 million) holds tremendous potential for significant short-term
and long-term economic impact by promising entirely new classes and families of products that were
previously unattainable. In FY 2012, NSF’s increased investment emphasizes several emerging
opportunities including cyber—physical systems, advanced robotics research, scalable
nanomanufacturing, sensor and model-based smart manufacturing, educational activities to support
training the next generation of product designers and engineers, and industry-university cooperation.

e The Wireless Innovation (WIN) Fund, a component of the Administration’s new Wireless
Innovation and Infrastructure Initiative (WI3), will provide $1.0 billion to NSF over the next five
years. WI3 proposes to reallocate a total of 500 megahertz of federal agency and commercial
spectrum bands over the next ten years to increase the Nation’s access to wireless broadband. NSF
will support research on experimental wireless technology testbeds, more flexible and efficient use of
the radio spectrum, and cyber-physical systems such as wireless sensor networks for smart buildings,
roads, and bridges. WIN is to be funded through receipts generated through electromagnetic
spectrum auctions. NSF’s FY 2012 investments from the WIN are expected to total $150.0 million,
and will be coordinated with a number of other agencies including the Defense Advanced Research
Projects Agency and the National Institute of Standards and Technology.

e Enhancing Access to the Radio Spectrum (EARS) ($15.0 million), in addition to related research
funded through the WIN, will support research into new and innovative ways to use the radio
spectrum more efficiently so that more applications and services used by individuals and businesses
can occupy the limited amount of available spectrum. While the first year of the EARS program will
be run entirely by NSF, it is hoped that future years can involve inter-agency solicitations that draw
upon additional expertise, interests, and funding from other federal agencies to insure that the
program is meeting broad federal objectives, consistent with the mission of NSF.

e Engineering Research Centers (ERCs) and Industry/University Cooperative Research Centers
(I/UCRC) ($96.15 million total) focus much of their basic research on problems with potential
economic impact. By working closely with industry, these programs create enabling technologies for
national needs, such as managing the electrical power system, improving manufacturing and
biological processing, and supporting new healthcare information and telecommunications
technologies. They also prepare students for innovation leadership in a globally competitive
marketplace.

e The Small Business Innovation Research (SBIR) and Small Business Technology Transfer
(STTR) programs ($146.88 million total) support innovation research and build partnerships
between the academic and industry sectors. They bolster the innovation economy by funding
translational research at U.S. small businesses on topics that span the breadth of NSF scientific and
engineering research and reflect national and societal priorities.
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FY 2012 NSF Budget Request to Congress

Catalyze Breakthroughs for National Priorities: In FY 2012, NSF will focus on key national priority
areas, which require the expertise of physical, biological, and social scientists and engineers, as well as
educators at all levels. NSF-catalyzed research includes investments in clean energy and the advancing
fields of bio- and nanotechnology, areas that are poised for innovative breakthroughs. FY 2012 highlights
include:

e Cyberinfrastructure Framework for 21* Century Science and Engineering (CIF21) ($117.0
million), a new portfolio in FY 2012, builds on NSF’s long history of providing leadership for
cyberinfrastructure and computational science for the U.S. academic science and engineering
community. CIF21 will develop and deploy comprehensive, integrated, sustainable, and secure
cyberinfrastructure (CI) to accelerate research and education and new functional capabilities in
computational and data-intensive science and engineering, thereby transforming our ability to
effectively address and solve the many complex problems facing science and society.

e The Science, Engineering, and Education for Sustainability (SEES) portfolio ($998.19 million)
consists of programs that spark innovations for tomorrow’s clean energy solutions with a cross-
disciplinary approach to sustainability science. SEES is designed to foster innovative insights about
the environment-energy-economy nexus that will increase the effectiveness of our energy and
management policies in adapting to and mitigating the impacts of climate change and improve our
capabilities for rapid response to extreme events. SEES foci for FY 2012 include mechanisms for
both research and education in sustainability, including research on Sustainable Energy Pathways
(SEP), a formal program of Postdoctoral Fellowships in Sustainable Solutions, and targeted awards in
the Partnerships for International Research and Education (PIRE) program.

e Clean Energy investments ($576 million) that will lead to future clean energy and energy efficiency
technologies are seen throughout the NSF portfolio, in core research programs and activities such as
BioMaPS and SEES. In addition, NSF participates in the Climate Change Technology Program
(CCTP), an interagency activity with significant focus on clean energy research.

e The National Nanotechnology Signature Initiatives ($117.40 million) have the potential to both
impact downstream applications that promise widespread economic benefit and improve national and
homeland security. In FY 2012, NSF will participate in Nanotechnology for Solar Energy Collection
and Conversion, Sustainable Nanomanufacturing — Creating the Industries of the Future, and
Nanoelectronics for 2020 and Beyond. Through these, NSF also creates a significant investment in
advanced manufacturing.

e National Robotics Initiative (NRI) ($30.0 million) is a new interagency initiative for FY 2012 that
partners NSF with the National Aeronautics and Space Administration, National Institutes of Health,
and the U.S. Department of Agriculture. NRI is a concerted program to provide U.S. leadership in
science and engineering research and education aimed at the development of next generation robotics,
conceived as robots that work beside, or cooperatively, with people in areas such as manufacturing,
space and undersea exploration, healthcare and rehabilitation, military and homeland surveillance and
security, education and training, and safe driving.
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U.S. Global Change Research Program (USGCRP), (33.2 percent increase to $425.11 million). The
USGCRP engages thirteen U.S. agencies in efforts to advance basic research, comprehensive
observations, integrative modeling, and development of products for decision-makers. FY 2012
investments are increased as part of an NSF’s emphasis on clean energy and SEES. Research focuses on:
improving knowledge of climate variability and change; understanding of natural and human forces of
climate change; improving modeling and predicting capability for conditions and impacts; assessing the
Nation’s vulnerability to climate change; and providing climate information and decision support tools.

Climate Change Technology Program (CCTP), (144.5 percent increase to $62.96 million). CCTP is a
multiagency effort to advance climate change research and development, demonstration, and technology
adoption. As part of a FY 2012 clean energy emphasis, NSF participates in all six CCTP goals:
reductions in energy end use and infrastructure emissions; reduction in energy supply emissions; carbon
dioxide capture and sequestration; reduction of non-carbon dioxide gas emissions; improvements in
measuring and monitoring greenhouse gases; and to bolster basic science and strategic research.

Networking and Information Technology Research and Development (NITRD), (15.3 percent
increase to $1,257.67 million). NITRD coordinates the unclassified networking and information
technology research and development investments across thirteen federal agencies. Funding foci for FY
2012 include human-computer interaction and information management, high-end computing
infrastructure and applications, large scale networking, and cybersecurity and information assurance.
Several NSF-wide investments are reflected in these foci, including CIF21, SEES, NRI, EARS, CNCI,
and research on advanced manufacturing.

National Nanotechnology Initiative (NNI), (10.6 percent increase to $455.95 million). NNI is
coordinated with 25 departments and agencies across the federal government. In FY 2012, NSF increases
investments in Nanomanufacturing, Nanoscale Devices & Systems, and Environmental, Health and
Safety, and funds the three Signature Initiatives: 1) Nanoelectronics for 2020 and Beyond, 2) Sustainable
Nanomanufacturing, and 3) Nanotechnology for Solar Energy Collection and Conversion.

Homeland Security Activities, (9.2 percent increase to $425.85 million). NSF funds homeland security
by funding research in two general areas: protecting critical infrastructure and key assets and defending
against catastrophic threats. 73 percent of these funds are applied towards research in cybersecurity,
emergency planning and response, and risk management, modeling, and simulation of resilient
infrastructure.
FY 2012 Interagency Activities
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change over
Omnibus  ARRA Annualized FY 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR Request Amount  Percent

U.S. Global Change Research Program $319.55 - $319.06 $425.11  $106.05 33.2%
Climate Change Technology Program 27.57 - 25.75 62.96 3721  1445%
Networking and Information Technology R&D 1,105.56 - 1,090.48 1,257.67 167.19 15.3%
National Nanotechnology Initiative 428.67  17.72 41221 45595 43.74 10.6%
Homeland Security Activities 391.19 - 390.03  425.85 35.82 9.2%
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In FY 2012, NSF will continue construction of five projects: Advanced Laser Interferometer
Gravitational-Wave Observatory (AdvLIGO), the Advanced Technology Solar Telescope (ATST), the
Atacama Large Millimeter Array (ALMA), National Ecological Observatory Network (NEON), and the
Ocean Observatories Initiative (OOI).

All of the projects in the MREFC account undergo major cost and schedule reviews, as required by NSF
guidelines.

Advanced Laser Interferometer Gravitational-Wave Observatory (AdvLIGO). A planned
upgrade of the existing Laser Interferometer Gravitational-Wave Observatory (LIGO), AdvLIGO will
be ten times more sensitive, powerful enough to approach the ground-based limit of gravitational-
wave detection.

Advanced Technology Solar Telescope (ATST). ATST will enable study of the Sun’s magnetic
fields, which is crucial to our understanding of the types of solar variability and activity that affect
Earth’s civil life and may impact its climate.

Atacama Large Millimeter Array (ALMA). ALMA, the world’s most sensitive, highest resolution,
millimeter wavelength telescope, will provide a testing ground for theories of planet formation, star
birth and stellar evolution, galaxy formation and evolution, and the evolution of the universe itself.
National Ecological Observatory Network (NEON). NEON will consist of geographically
distributed field and lab infrastructure networked via cybertechnology into an integrated research
platform for regional to continental scale ecological research.

Ocean Observatories Initiatives (OOI). OOl will enable continuous, interactive access to the ocean
via multiple types of sensors linked by cutting-edge cyberinfrastructure, which will produce never-
before-seen views of the ocean’s depths.

MREFC Account Funding, by Project
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/
Omnibus ARRA  Annualized FY 2012

Actual Actual FY 2011 CR Request

Advanced Laser Interferometer Gravitational-Wave $46.30 - $46.30 $20.96
Observatory (AdvLIGO)

Advanced Technology Solar Telescope (ATST) 20.00 146.00 13.00 10.00
Atacama Large Millimeter Array (ALMA) 42.76 - 42.76 3.00
IceCube Neutrino Observatory 2.38 - 0.95 -
National Ecological Observatory Network (NEON) - - - 87.92
Ocean Observatories Initiative (OOI) 20.19 - 14.28 102.80
Other Projects™ 34.27 - - ;
Total, MREFC $165.90 $146.00 $117.29  $224.68

Totals may not add due to rounding.

"Other projects with funding in FY 2010 include the Alaska Region Research Vessel (ARRV) and South Pole Station
Modernization (SPSM).

A full-year 2011 appropriation for the MREFC account was not enacted at the time the budget was prepared; therefore, this
account is operating under a continuing resolution (P.L. 111-242, as amended). The amounts included for 2011 reflect the
annualized level by project provided by the continuing resolution.
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The FY 2012 Request includes $493.59 million (an increase of $63.84 million) for activities aimed at

assuring that NSF will be able to effectively and efficiently manage its operations. Funds will support:

o Staff, 40 additional full-time equivalents (a total of 1,365 FTE). No additional IPAs are requested;

e IT investments ($85.77 million), such as NSF financial system modernization (iTRAK),
Research.gov expansion, and improvements to the operational IT system’s reliability and security;

e Headquarters lease expiration ($44.65 million), funding to effectively plan and prepare for a new
headquarters lease; and

e Acquisition ($2.0 million), part of the government-wide effort to strengthen the acquisition
workforce, including improving capabilities in the pre-solicitation phase of major acquisitions.

Evaluation and Performance

NSF is committed to promoting strong, independent evaluation that can inform its policy decisions,

program management, and performance, and sharing publicly available findings online.

e Priority Goal: in FY 2012, NSF’s goal to “Improve the education and training of an innovative
STEM workforce through evidence-based approaches...” expands to add undergraduate programs to
the existing graduate, postdoctoral, and early career level workforce programs. NSF will also work to
establish additional priority goals that reflect its overall commitment to STEM workforce
development and advancing interdisciplinary research.

e FY 2011 GPRA Performance Plan: in the Performance Information chapter, NSF presents the
GPRA Performance Plan, the first plan based upon the new NSF strategic plan. The GPRA plan is
characterized by its application of experimental approaches towards performance assessment.

e STAR METRICS (Science and Technology for America's Reinvestment: Measuring the Effect
of Research on Innovation, Competitiveness and Science) is a multi-agency venture to establish a
data infrastructure for analyzing federal investments in research and development to a degree not
previously possible. In FY 2012, NSF funding will meet commitments to interagency activities for
developing this shared infrastructure.

e Foundation-wide planning, analysis, and evaluation activities: In FY 2012, NSF will continue to
develop a centralized agency assessment and evaluation capacity, and explore ways to more clearly
distinguish between process and outcome evaluation through modifications to the agency’s
Committee of Visitors activity.

Model Organization by Appropriations Account
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change over
Omnibus  ARRA  Annualized FY 2012| FY 2010 Enacted
Actual Actual FY2011CR Request| Amount Percent

Agency Operations and

Award Management $299.85 - $300.00 $357.74| $57.74 19.2%
Office of Inspector General 13.97 0.05 14.00 15.00 100 7.1%
National Science Board 438 - 454 4.84 030 6.6%
Research & Related Activities 97.45 - 96.47  100.62 415 43%
Education and Human Resources 14.83 - 14.74 15.39 065 4.4%
Total $430.48  $0.05 $429.75 $493.59| $63.84 14.9%

Totals may not add due to rounding.
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NSF continually undergoes a portfolio assessment process, in order to ensure that investments are closely
aligned with agency priorities and to keep at the cutting edge of innovative science and engineering
research. In FY 2012, within the context of evolving programmatic directions, NSF proposes six
programs for permanent termination or reduction.

Deep Underground Science and Engineering Laboratory (DUSEL): NSF eliminates funding for
DUSEL, which had been pursued in conjunction with the U.S. Department of Energy’s (DOE) Office of
Science. This termination is based on National Science Board reviews that concluded the cost and scope
of DUSEL were inconsistent with the agency’s role in advancing fundamental research and education
across many fields and disciplines. NSF will continue to solicit proposals for future particle physics
research. No funding is required in FY 2012 for DUSEL.

Graduate STEM Fellows in K-12 Education: NSF eliminates the agency-wide Graduate STEM
Fellows in K-12 Education (GK-12) program. While the program has been effective in meeting its
overall goals, recent evaluation findings indicate that the effects of this program’s fellowship experience
in improving research skills is mixed, and program design limits the ability of participants to gain in-
depth experience in K-12 teaching. NSF plans to build on the experiences gained during the ten years of
GK-12 funding to widen the breadth of graduate traineeship experiences through other programs.

National STEM Distributed Learning Program (NSDL): NSF eliminates funding for the NSDL
program (formerly the National STEM Digital Library). While NSDL has been successful in meeting its
original goals, an October 2010 preliminary evaluation by the RAND Corporation, Steps Toward a
Formative Evaluation of NSDL: Phase 2, noted the challenges of sustaining the collection in the face of
changing technology, and raised concerns about the currency of the collections, peer review of
collections, collaboration across pathways, and lack of standardization. NSF plans to build from the
substantial NSDL experience to address key areas in cyberlearning through other programs and activities,
such as Cyberlearning Transforming Education (CTE). No funding is required in FY 2012 for NSDL.

Research Initiation Grants to Broaden Participation in Biology: NSF eliminates funding for the
Research Initiation Grants to Broaden Participation in Biology program (RIG) because it did not achieve
the goal of broadening participation in biology; the number of proposals from underrepresented groups
did not increase. RIG concludes in FY 2011.

Science of Learning Centers (SLC): NSF proposes to reduce funding for the SLC program, which
currently supports six large-scale, long-term centers that conduct science of learning research. The on-
going center review process and reviews from an external May 2010 Advisory Committee both
recommended that NSF phase the program down as funding for individual centers concludes and shift
resources wherever possible to enhance support for the science of learning using non-center mechanisms.
NSF expects there may be additional reductions to this program in FY 2013 and beyond, as funding for
individual centers comes to a close.

Synchrotron Radiation Center (SRC): NSF eliminates funding for the Synchrotron Radiation Center
facility at the University of Wisconsin. The SRC is 30 years old, and more powerful and capable
facilities have come on-line since 1980.
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NSF by The Numbers: In FY 2010 NSF evaluated
55,600 proposals through a competitive merit
process and made approximately 13,000 new

awards. Nearly 287,000 proposal reviews were
conducted, and nearly 46,000 members of the
science and engineering community participated as
panelists and proposal reviewers. NSF awards were
made to 2,100 colleges, universities, and other
public and private institutions in 50 states, the

District of Columbia, and Puerto Rico. NSF
supports  approximately 294,000 researchers,
postdoctoral fellows, trainees, teachers, and
students.

Number of NSF Competitive Proposals,
Awards, and Funding Rates

AZ050
44,106

Y 2007 FY 2008

FY 2006

COMPETITIVE PROPOSALS B AWARDS

Fr 2009

FY 2000

HOW IT GETS THERE: AWARD MECHANISMS
FY 2010 Budget Obligations—$7,572 million

Contracts
$447 million (6%) NSF Admini

$318 million (4%)

Cooperative
Agreements ——
$1,661 million (22%)

Grants
$5,146 million (68%)

government use.

Most NSF awards are to academic institutions.
Nonprofit organizations include state and local
governments and international organizations.
For-profit businesses include private and small
businesses.  Federal agencies and laboratories
include funding for Federally Funded R&D
Centers.

Note:

=~ FUNDING RATE (%)

Ninety percent of NSF’s FY 2010 projects were
funded using grants or cooperative agreements.
Grants can be funded either as standard awards, in
which funding for the full duration of the project
is provided in a single fiscal year, or as continuing
awards, in which funding for a multi-year project
is provided in increments. Cooperative
agreements are used when the project requires
substantial agency involvement during the project
performance period (e.g., research centers, multi-
user facilities, etc.). Contracts are used to acquire
products, services, and studies (e.g., program
evaluations) required primarily for NSF or other

WHERE IT GOES: INSTITUTIONS FUNDED BY NSF
FY 2010 Budget Obligations—57,572 million

Federally Funded R&D Centers
$351 million (5%)

NSF
$318 million (4%)

Other
$371 million (5%)

Private Industry
5516 million (12%)
{inchudes small business)

Colleges, Universities,
—— and Academic Consartia
$5,615 million (74%)

NSF Administration includes three appropriation accounts—AOAM, OIG, and NSB—that support salaries, general

operating expenses, and the activities of the OIG and NSB. NSF also funds other operational activities—totaling $112 million in
FY 2010—through the R&RA and EHR appropriations. These are principally associated with staff working at NSF under the
Intergovernmental Personnel Act and certain NSF-wide activities, including information technology investments that are directly
related to programmatic investments. This larger portfolio is captured by the NSF Stewardship goal, which for FY 2010 was

$431 million, or 6 percent of NSF’s total obligations.
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NSF’s comprehensive and flexible support of meritorious projects with broad societal impacts enables the
Foundation to identify and foster both fundamental and transformative discoveries within and among
fields of inquiry. NSF has the latitude to support emerging fields, high-risk ideas, interdisciplinary

collaborations, and research that pushes —

and even transforms — the very frontiers of
NSF ORGANIZATION CHART knowledge. In these ways, NSF’s
_ discoveries inspire the American public—
S—— P & il : and the world.
. et Management (BFA) Office of Information
lh_ﬁ".mm . . .
ooy NSF’s organization represents the major
— : e science and engineering fields, including:
Jerc s o el Lo biological sciences; computer  and
— information  science and  engineering;
| ] engineering; geosciences; mathematical and
Wi 5ol sl physical sciences; and social, behavioral, and
"l'" “I“" "'I“’ economic sciences. NSF also carries out
Dot e T specific responsibilities for education and
InforaatonSdenes Pyl Sdences (MPS) e human resources, cyberinfrastructure,
l f integrative activities, international science
Duechmats by e |l and engineering, and polar programs. The
““”““I“”'“"“ stz "’“"""‘["‘””'“‘ 25-member National Science Board sets the
R == overall policies of the Foundation.
s "
Nare: The Office of Equal ed the Dffice of Diversity, and Inclusion (DO in June 2010,

NSF’s annual budget represents 21 percent of
the total federal budget for basic research
conducted at U.S. colleges and universities, and
this share increases to 61 percent when medical
research supported by the National Institutes of
Health is excluded. In many fields NSF is the
primary source of federal academic support.

NSF SUPPORT OF ACADEMIC BASIC RESEARCH
IN SELECTED FIELDS
(as a percentage of total federal support)

All Science and Engineering Fields
Engineering

Physical Sciences

Environmental Sciences

Social Sciences

Mathematics

Biology*

Computer Science 82%

*Excludes the National Institutes of Health.
fot Aesearch and O

Source: NSF Survery of
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Newly Discovered Planet May Be First Truly Habitable Exoplanet

A team of planet hunters announced the discovery of
an Earth-sized planet orbiting a nearby star at a
distance that places it squarely in the middle of the
star's "habitable zone," where liquid water could
exist on the planet's surface. The planet (about three
times the mass of Earth) is one of six orbiting Gliese
581, a red dwarf star located about 20 light years
from Earth. The discovery, led by astronomers at
the University of California, Santa Cruz, and the
Carnegie Institution of Washington, could be the
most Earth-like planet yet found and the first case
for a potentially habitable one.

Credit: Artwork by Lynette Cook

Cyberinfrastructure for Research on Long-Term Ecological
Phenomena

Researchers and students at the NSF CREST Cyber-ShARE Center of
Excellence at the University of Texas at ElI Paso are developing the
cyberinfrastructure required to collect environmental data and telemeter
it to computer systems. This advances the research efforts at the Jornada
Experimental Range, a Long-Term Ecological Research (LTER) site
situated in the northern Chihuahuan Desert in southern New Mexico.
The new instrumentation measures more than 200 variables including the
exchange of energy, water, and carbon dioxide across the land-
atmosphere boundary and facilitates linking these measurements with
observations made from satellites, and employs software that is based
upon algorithms first developed for managing large space missions.
These measurements contribute to understanding how desert shrub lands
are responding to environmental change and how these changes interact
with the climate system.

Credit: USDA ARS Image Gallery

The Emergence of Holographic Video

Researchers at the University of Arizona, Tucson,
have developed a holographic system that can
transmit a series of 3-D images in near-real-time, a
precursor to holographic videoconferencing. The
system can refresh holographic images and is
scalable for production—coupled to a unique system
for recording and transmitting 3-D images of
individuals and objects via Ethernet. And the
images can be viewed without special eyewear, such
as 3-D glasses.

Credit: University of Arizona
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Modeling and Simulations for Designing Materials against a "Needle in a Haystack'

Penn State University and the Georgia Institute of Technology have collaborated under an IUCRC grant
to create a model that will create digital simulation
of “rare events” ranging from 500 year floods to
structural fatigue cracking. The project is focused
on designing fatigue resistant materials by running
“virtual experiments” that are much less costly and
time consuming then their physical counterparts.
Their work will assist in accelerated insertion of
new or improved fatigue resistant alloys in a range
of fields, including aerospace, automotive, and rail

Credit: C. Przybyland D.L. McDowel appllcatlons'

New Methods for Imaging Fuel Cells

Researchers funded by the American Recovery and
Reinvestment Act are developing new methods for imaging
and characterizing solid oxide fuel cells (SOFCs). SOFCs
offer an important new option for converting fuels to
electricity with increased efficiency, reduced pollution, and
reduced greenhouse gas emissions. Better imaging can be
used to determine what structures yield improved
performance and hence reduced cost, find manufacturing
conditions that yield the desired structure and chemistry,
and examine the factors causing fuel cells to degrade over
time. The improved structural and chemical information
will be disseminated to the fuel cell research and
development community where it will help enable critical
connections between researchers and developers. Credit: Katsuyo Thornton, University of Michigan

Scientists Eavesdrop on Bacteria Conversation

Bonnie Bassler, a researcher at Princeton University, listens
to bacteria talk to one another. It turns out bacteria
communicate using a chemical language, and what they are
saying amounts to a roll call, or quorum sensing. The tiny
organisms form a social network and communicate to count
how many of their own kind are present before they try to
mount an attack on their host organism. As Bassler explains,
bacteria "are too small to have an impact on the environment
if they simply act as individuals." Bassler’s work in
bacterial communication may one day lead to new types of
antibiotics.

Credit: Dr. Jennifer Henke, Princeton University
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Meet Melvin, the Collaborative Robot

Melvin is a specially constructed humanoid robot
that Professor Charles Rich and his students at
Worcester Polytechnic Institute are using to
investigate human-robot interaction. Melvin has a
moveable head, arms and an expressive face, and is
mounted on a two-wheeled mobile base. A
speaker, microphone array, and stereo camera let it
talk, hear, and see. Melvin is connected to several
computers that run various kinds of artificial
intelligence software, including programs for
Credit: Patrick O'Connor, Worcester Polytechnic Institute computer vision, natural language and speech

understanding and generation, and planning and
dialogue modeling. Together, these programs support autonomous interaction with humans. During the
past year, the project has produced the first in a series of reusable open-source software modules, which
are being made available to other robotics researchers and developers, so that the human-robot interaction
rules discovered in this research can easily be applied to other robots. The first module embodies a set of
rules called "engagement recognition,” which have to do with noticing appropriate instances of looking
and pointing at shared objects and making eye contact during an interaction.

Globally Sustainable Fisheries Possible With Co-Management

The bulk of the world's fisheries — including the kind of small-
scale, often non-industrialized fisheries that millions of people
depend on for food — could be sustained using community-
based co-management. Under such a management system,
responsibility for resources is shared between the government
and users. "Our findings show that many community-based co-
managed fisheries around the world are well managed under
limited central government structure, provided communities of
fishers are proactively engaged,” says Nicolas Gutiérrez, a
University of Washington fisheries scientist and lead author of
the report, published in Nature. This new work used data on
130 fisheries in 44 developed and developing nations, and
included marine and freshwater ecosystems as well as diverse
fishing gears and targeted species. Statistical analysis showed
that co-management typically fails without prominent
community leadership, social cohesion, clear incentives, and
protected areas.

Credit: Sebastian Jimenez/DINARA.
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Transformative Machining Technology for Mechanical Drilling of Meso-scale Holes

Through an STTR grant, M4 Sciences has
created a new manufacturing tool for
mechanical drilling of meso-scale holes. The
new technique helps fill the demand for creation
of smaller parts and features with enhanced
performance capabilities. These are useful in a
range of fields: in biomedical applications,
medical devices must be small so as to be
'minimally invasive'’; in electronics, the size of
the components dictate the overall system size;
and in automotive and aerospace sectors,
efficiencies associated with increased strength-
to-weight ratios are key drivers. Many products
in these sectors incorporate small, complex
features including meso-scale holes with length-
to-diameter (L/D) aspect ratios typically greater
than 10.

Credit: M4 Sciences LLC

Methane Releases From Arctic Shelf May Be Much Larger and Faster Than Anticipated

A section of the Arctic Ocean seafloor -

that holds vast stores of frozen obieolarbobleriict - Y
methane is showing signs of instability ﬁ
and widespread venting of the \
powerful greenhouse gas, according to
the findings of an international
research team led by University of
Alaska Fairbanks scientists Natalia
Shakhova and Igor Semiletov. The G
research results, published in the
journal  Science, show that the
permafrost under the East Siberian
Arctic Shelf, long thought to be an
impermeable  barrier  sealing in
methane, is perforated and is starting

to leak large amounts of methane into

the atmosphere. Credit: Zina Deretsky, National Science Foundation

Methane bursting
into atmosphere

Water (-0.5°C to-187C)

.Pennafroslwscwl:t)
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Micracantrolicr Mesh
Tapology

Psychologist Eugene Goldfield of the Center for
Behavioral Science at Children's Hospital Boston, along
with a team of engineers and scientists at the Wyss
Institute, is in the early stages of a project that could
help babies with cerebral palsy. Goldfield calls it the
"second skin" — smart clothing whose fabric, studded
with tiny sensors, would pick up attempts at motion.

Metwork bopalopy is a grid with sorme
added/subtracted nodes, conforming
to Iberall's lings of non-extensian,

Credit: Eugene Goldfield

Evolution Impacts Environment, Study Finds

Biologists have long known that ecology, the interaction between organisms and their environment, plays
a significant role in forming new species '|“”J“ ‘5!, S
IERRRRN

and in modifying living ones. The ia . b
traditional view is that ecology shapes North Slope
evolution. But recently, biologists Low Pradatisa

studying the impacts on artificial streams
of guppies from two different stream :

communities presented evidence that Yara Trib. River |
ecology and evolution are reciprocally

interacting processes, a fundamental shift

in scientists’ understanding of the North Slope

relationship  between evolution and High Predation
ecology. The study documented how
rapid, adaptive evolution within single

species can cause substantial changes in
ecosystem structure and function.

{arianne River 11

Credit: David Reznick
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National Science Foundation
Summary Table
FY 2012 Request to Congress

(Dollars in Millions)

FY 2010 FY 2012 Request over:
Enacted/ :
FY 2010 | FY 2010 | Annualized FY 2010 Omnibus | v 5610 Enacted
Omnibus | ARRA| FY2011| Fy2012 Actual
NSF by Account Actual Actual CR' Request] Amount Percent] Amount Percent
BIO $714.77 $0.35 $714.54 $794.49 $79.72 11.2% $79.95 11.2%
CISE 618.71 - 618.83 728.42 109.71 17.7% 109.59 17.7%
ENG 775.92 - 743.93 908.30 132.38 17.1% 164.37 22.1%
ENG Programs 619.09 - 618.16 761.42 142.33 23.0% 143.26 23.2%
SBIR/STTR 156.84 - 125.77 146.88 -9.96 -6.3% 21.11 16.8%
GEO 891.87 0.40 889.64 979.16 87.29 9.8% 89.52 10.1%
MPS 1,367.95 15.70 1,351.84 1,432.73 64.78 4.7% 80.89 6.0%
SBE 255.31 0.25 255.25 301.13 45.82 17.9% 45.88 18.0%
OcClI 214.72 - 214.28 236.02 21.30 9.9% 21.74 10.1%
OISE 47.84 0.10 47.83 58.03 10.19 21.3% 10.20 21.3%
OPP? 451.77 2.23 451.16 477.41 25.64 5.7% 26.25 5.8%
1A 274.89 420.15 275.04 336.25 61.36 22.3% 61.21 22.3%
U.S. Arctic Research Commission 1.58 - 1.58 1.60 0.02 1.3% 0.02 1.3%
Research & Related Activities $5,615.33] $439.17| $5,563.92| $6,253.54| $638.21 11.4%| $689.62 12.4%
Education & Human Resources $872.77 $15.00 $872.76 $911.20| $38.43 4.4%| $38.44 4.4%
Major Research Equipment & $165.90] $146.00 $117.29 $224.68| $58.78 35.4%)| $107.39 91.6%
Facilities Construction
Agency Operations & Award Management] $299.85 - $300.00 $357.74] $57.89 19.3%| $57.74 19.2%
National Science Board $4.38 - $4.54 $4.84 $0.46 10.4% $0.30 6.6%0
Office of Inspector General $13.97 $0.05 $14.00 $15.00 $1.03 7.4% $1.00 7.1%
Total, NSF $6,972.20] $600.22] $6,872.51| $7,767.00] $794.80 11.4%| $894.49 13.0%

Totals may not add due to rounding.

L A full-year 2011 appropriation for these accounts was not enacted at the time the budget was prepared; therefore, these accounts are operating under a continuing resolution
(P.L. 111-242, as amended). The amounts included for 2011 reflect the annualized levels provided by the continuing resolution.

2 Funding for OPP for FY 2010 excludes a one-time appropriation transfer of $54.0 million to U.S. Coast Guard per P.L. 111-117.
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National Science Foundation

Research Infrastructure (R1) Funding, by Account, Activity and Subactivity

FY 2012 Request to Congress
(Dollars in Millions

FY 2010
FY 2010 Fy 2010| Fvy2010  Enacted/ FY 2012 Request RI
Omnibus ARRA| Enacted/ Annualized Fy 2012|  Change over
FY 2010 Actuall EV 2010 Actuall Annualized EY 2011 Request FY 2010 Enacted RI
Omnibus Rl ARRA RI| FY2011 CRRIl  Fy2012 RI

Actual Funding Actual Funding CR! Fundingl Request Funding] Amount Percent
BIO $714.77 $127.57 $0.35 - $714.54 $135.45 $794.49 $132.93 -$2.52 -1.9%

CISE 618.71 28.11 - - 618.83 30.60 728.42 30.60 - -
ENG 775.92 34.40] - - 743.93 32.83 908.30 31.33 -1.50 -4.6%
GEO 891.87 393.53 0.40 - 889.64 367.79 979.16 364.96 -2.83 -0.8%
MPS 1,367.95 369.43] 15.70 15.00 1,351.84 353.73 1,432.73 305.51 -48.22 -13.6%
SBE 255.31 42.48 0.25 - 255.25 43.56 301.13 58.04 14.48 33.2%
OcClI 214.72 160.40 - - 214.28 150.38 236.02 148.06 -2.32 -1.5%

OISE 47.84 0.10, 0.10 - 47.83 0.10 58.03 0.10 - -
opPP? 451.77 316.17 2.23 - 451.16 321.43 477.41 338.02 16.59 5.2%
1A 274.89 92.77 420.15 400.15 275.04 93.04 336.25 93.14 0.10 0.1%

U.S. Arctic Research Commission 1.58 - - - 1.58 - 1.60 - - N/A
Research & Related Activities $5,615.33  $1,564.97| $439.17 $415.15] $5,563.92  $1,528.91| $6,253.54 $1,502.69 -$26.22 -1.7%
Education & Human Resources $872.77 $15.80| $15.00 - $872.76 $15.98 $911.20 - -$15.98| -100.0%
Major Research Equipment & $165.90 $165.90 $146.00 $146.00 $117.29 $117.29 $224.68 $224.68| $107.39 91.6%

Facilities Construction
Agency Operations & Award $299.85 - - - $300.00 - $357.74 - - N/A
Management

National Science Board $4.38 - - - $4.54 - $4.84 - - N/A

Office of Inspector General $13.97 - $0.05 - $14.00 - $15.00 - - N/A
Total, National Science Foundation $6,972.20 $1,746.67| $600.22 $561.15] $6,872.51 $1,662.18| $7,767.00 $1,727.37 $65.19 3.9%

Totals may not add due to rounding.

L A full-year appropriation for these accounts was not enacted at the time the budget was prepared; therefore, these accounts are operating under a continuing resolution (P.L. 111-242, as amended). The amounts
included for 2011 reflect the annualized levels provided by the continuing resolution.

2 In FY 2010, the Office of Polar Programs (OPP) excludes a one-time appropriation transfer of $54.0 million to U.S. Coast Guard per P.L. 111-117.
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National Science Foundation
Research Infrastructure Summary
FY 2012 Request to Congress

(Dollars in Millions)

FY 2010 FY 2012 Request change over:
Enacted/|
FY 2010 FY 2010 Annualized FY 2010
Omnibus ARRA FY2011| EFy 2012 Omnibus Actual FY 2010 Enacted
Actual Actual CR! Request Amount Percent| Amount Percent]
Facilities $954.21 $361.00 $880.46] $982.41 $28.20 3.0%| $101.95 11.6%
Academic Research Fleet $78.04 - $80.00} $69.35) -$8.69 -11.1%[  -$10.65 -13.3%
Regional Class Research Vessels - - 2.00 2.00 2.00 na [ - -
RHOV Construction (R/V Alvin Replacement) - - 5.00 - - N/A f -5.00 -100.0%
R/V Langseth Construction (R/V Ewing Replacement) - - - - - N/A f - N/A
Ship Operations and Upgrades 78.04 - 73.00 67.35 -10.69 137%[ -5.65 -1.7%
Academic Research Infrastructure? - 200.00 - - - N/A i - N/A
Cornell High Energy Synchrotron Source (CHESS) \ Cornell 9.51 - 9.00] 15.47 5.96 62.7%[ 6.47 71.9%
Electron Storage Ring (CESR)
EarthScope: USArray, SAFOD, PBO 25.25 - 25.05] 26.00| 0.75 3.0%[ 0.95 3.8%
Gemini Observatory 19.10 - 19.10] 20.07, 0.97 5.1%| 0.97 5.1%
Incorporated Research Institutions for Seismology 12.36 - 12.36) 12.36) - - I - -
Integrated Ocean Drilling Program 50.80 - 43.40 45.40 -5.40 -10.6%[ 2.00 4.6%
Large Hadron Collider 18.00 - 18.00] 18.00] - - - -
Laser Interferometer Gravitational Wave Observatory 28.50 - 28.50 30.40 1.90 6.7%[ 1.90 6.7%
National Astronomy & lonosphere Center 10.75 - 10.60] 8.70 -2.05 -19.1%| -1.90 -17.9%
National High Magnetic Field Laboratory 40.53 15.00 35.56 33.30 -7.23 -17.8%[ -2.26 -6.4%
National Nanotechnology Infrastructure Network (NNIN) 16.71 - 16.26 15.56 -1.15 -6.9%| -0.70 -4.3%
National Solar Observatory 9.10 - 9.10] 9.79 0.69 7.6%[ 0.69 7.6%
National Superconducting Cyclotron Laboratory 21.00 - 21.00] 21.50] 0.50 2.4%[ 0.50 2.4%
Network for Earthquake Engineering Simulation 23.46 - 22.00] 20.50] -2.96 -12.6%[ -1.50 -6.8%
Other Facilities® 6.93 - 7.02] 3.90 -3.03 -43.7% f -3.12 -44.4%
Polar Facilities and Logistics" 307.18 - 312.27| 327.30 20.12 6.6% " 15.03 4.8%
Other Facilities Investments
Major Research Equipment & Facilities Construction® 220.55 146.00 163.54] 292.21] 71.66 32.5% f 128.67 78.7%
Pre-construction Planninge'7 56.44 - 47.70 12.60) -43.84 -77.7% f -35.10 -73.6%
Federally Funded R&D Centers $202.45 - $198.63] $205.85 $3.40 1.7%[ $7.22 3.6%
National Center for Atmospheric Research 96.29 - 97.00] 100.00| 371 3.9%[ 3.00 3.1%
National Optical Astronomy Observatories’ 35.40 - 31.50 29.17, -6.22 -17. 6%: -2.33 -7.4%
National Radio Astronomy Observatories® 67.73 - 67.09 73.54] 5.81 8.6% 6.45 9.6%
Science and Technology Policy Institute 3.04 - 3.04] 3.14] 0.10 3.3%[ 0.10 3.3%
Other Research Instrumentation and Infrastructure $590.66  $200.15 $583.36] $539.11] -$51.55 -8.7%| -$44.25 -7.6%
Major Research Instrumentation 89.99 200.15 90.00] 90.00| 0.01 0.0%[ - -
National STEM Education Distributed Learning 16.19 - 16.25] - -16.19  -100.0%| -16.25 -100.0%
Networking & Computational Resources Infrastructure & Services 160.40 - 150.38] 148.06 -12.34 7.7%| -2.32 -1.5%
Polar Environment, Health & Safety 6.84 - 7.01 7.27 0.43 6.3%: 0.26 3.7%
Research Resources’ 283.50 - 285.50) 256.08 -27.42 -9.7% -29.42 -10.3%
National Center for Science & Engineering Statistics'’ 33.74 - 34.22 37.70 3.96 11.7% f 3.48 10.2%
Subtotal, Research Infrastructure Support $1,747.32  $561.15 $1,662.45| $1,727.37| -$19.95 -1.1% $64.92 3.9%
Research Infrastructure Stewardship Offset -$0.65 - -$0.27 - $0.65 -100.0% $0.27  -100.0%
RESEARCH INFRASTRUCTURE TOTAL $1,746.67 $561.15 $1,662.18| $1,727.37 -$19.30 -1.1% $65.19 3.9%

Totals may not add due to rounding.

* A full-year appropriation for these accounts was not enacted at the time the budget was prepared; therefore, these accounts are operating under a continuing resolution (P.L. 111-242, as amended). The amounts
included for 2011 reflect the annualized levels provided by the continuing resolution.

2 Awards for the Academic Research Infrastructure program were funded through ARRA.

3 Other Facilities includes support for other physics and materials research facilities.

“ Polar Facilities and Logistics funding includes support for the operations and maintenance of the South Pole Station M odernization (SPSM) project. Funds provided through the MREFC account for SPSM are
included on the MREFC Projects line. In FY 2010, Polar Facilities and Logistics excludes a one-time appropriation transfer of $54.0 million to U.S. Coast Guard per P.L. 111-117.

® Funding levels for MREFC projects in this table include support for: a) concept and development associated with ongoing and requested M REFC projects provided through the R&RA account, specifically for
NEON; b) initial support for operations and maintenance provided through the R&RA account (except for ALM A, which is included in the funding for NRAO); and c) construction imp lementation support
provided through the MREFC account. Final MREFC support for SPSM is also included in this line.

® Preconstruction planning includes funding for potential next generation multi-user facilities. Not included on this line is $1.73 million in FY 2010 Actual pre-construction planning funds for the Large-Aperture
Synoptic Survey Telescope included under NOAO.

7 Funding for the National Optical Astronomy Observatories (NOAO) for FY 2010 Actual includes $1.73 million in pre-construction planning funds for the Large-Aperture Synoptic Survey Telescope .

8 Funding for the National Radio Astronomy Observatories (NRAO) includes operation and maintenance support for the Atacama Large Millimeter Array (ALMA). Construction funding for ALM A is included
in the M REFC projects line.

9 Funding for Research Resources includes support for the operation and maintenance of minor facilities, infrastructure and instrumentation, field stations, museum collections, etc.

0 Science Resources Statistics (SRS) has been renamed the National Center for Science and Engineering Statistics, per P.L. 111-358.
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Summary Tables

National Science Foundation
Selected Cross-Cutting Programs
FY 2012 Request to Congress

(Dollars in Millions)

EY 2010 FY 2012 Request change over:
Enacted/| EY 2010
Selected Cross-Cutting Programs Fy 2010 | FY 2010 |Annualized Omnibus Actual| Y 2010 Enacted
Omnibus | ARRA| FY2011| Fy 2012
Actual Actual CR! Request] Amount Percentf Amount Percent|
Research & Related Activities 19.53 - 19.49 20.07| 0.54 2.8% 0.58 3.0%
ADVANCE Education & Human Resources 1.48 - 1.53] 1.58] 0.10 6.7% 0.05 3.3%
Total, NSF $21.01 - $21.02 $21.65| $0.64 3.1% $0.63 3.0%
Research at the Interface of Biological, Research & Related Activities - - - 76.14 76.14 N/A 76.14 N/A
Mathematical, and Physical Sciences Education & Human Resources - - - - - N/A - N/A]
(BioMaPS) Total, NSF - - - $76.14| $76.14 N/A $76.14 N/A
Research & Related Activities 4.75 - 4.50 4.50] -0.25 -5.3% - -
Climate Change Education Program Education & Human Resources 5.49) - 5.50) 5.50) 0.01 0.2% - -
Total, NSF $10.24 - $10.00 $10.00] -$0.24 -2.4% - -
Enhancing Access to the Radio Spectrum Researf:h & Related Activities - - - 15.00) 15.00 N/A 15.00 N/A
(EARS) Education & Human Resources - - - - - N/A - N/A
Total, NSF - - - $15.00] $15.00 N/A $15.00 N/A
Research & Related Activities 218.49 0.16 196.39 221.96 3.47 1.6% 25.57 13.0%
Faculty Early Career Development - .
CAREER Education & Human Resources 0.00] - - - - N/A - N/A]
Total, NSF $218.49 $0.16 $196.39] $221.96] $3.47 1.6%0| $25.57 13.0%0|
Research & Related Activities 33.67 - 33.34 63.53 290.86 88.7% 30.19 90.6%
Graduate Research Fellowship - GRF Education & Human Resources 102.47| - 102.58| 134.61 3214 31.4% 32.03 31.2%
Total, NSF $136.13 - $135.92] $198.14] $62.01 45.5%| $62.22 45.8%
. . Research & Related Activities 7.11 - 5.31] 0.00 -7.11 -100.0% -5.31 -100.0%
ngjll‘;te STEM Fellows in K-12 Education - | ation & Human Resources|  48.86 - 4000 2695 -2101 -a48%| 2205 -a5.0%
Total, NSF $55.97 - $54.31 $26.95| -$29.02 -51.8%| -$27.36 -50.4%
. . Research & Related Activities 39.60 - 39.37 32.30 -7.30 -18.4% -7.07  -18.0%
Integrative Graduate Education and .
Research Traineeship - IGERT Education & Human Resources 30.11 - 29.86 30.17] 0.06 0.2% 0.31 1.0%
Total, NSF $69.70 - $69.23 $62.47| -$7.23 -10.4% -$6.76 -9.8%|
Research & Related Activities $80.38 - $78.02 $95.83 15.45 19.2% 17.81 22.8%
Total, Graduate Fellowships & Traineeships [Education & Human Resources $181.43 - $181.44 $191.73] 10.30 5.7% 10.29 5.7%
Total, NSF $261.81 - $259.46] $287.56] $25.75 9.8%| $28.10 10.8%|
. . Research & Related Activities 30.02 - 27.94 29.80 -0.22  -0.7% 1.86 6.7%
Long-Term Ecological Research Sites - .
LTER Education & Human Resources - - - - - N/A - N/A]
Total, NSF $30.02 - $27.94 $29.80] -$0.22 -0.7% $1.86 6.7%
Research & Related Activities 6.81] - 5.64] 4.82) -1.99 -29.2% -0.82 -14.5%
Research Experiences for Teachers - RET  |Education & Human Resources - - - - - N/A - N/A
Total, NSF $6.81 - $5.64 $4.82| -$1.99 -29.2% -$0.82  -14.5%
. Research & Related Activities 56.74 0.37 49.70) 49.45] -7.29 -12.8% -0.25 -0.5%
Research Experiences for Undergraduates - N
REU - Sites Only Education & Human Resources - - - - - N/A - N/A
Total, NSF $56.74 $0.37 $49.70 $49.45| -$7.29 -12.8% -$0.25 -0.5%
. Research & Related Activities 23.88] $0.00| 16.96 16.52] -7.36  -30.8% -0.44 -2.6%
Research Experiences for Undergraduates - .
REU - Supplements Only Education & Human Resources - - - - - N/A - N/A
Total, NSF $23.88 $0.00] $16.96 $16.52| -$7.36 -30.8% -$0.44 -2.6%
. Research & Related Activities 80.62 0.37 66.66 65.97] -14.65 -18.2% -0.69 -1.0%
Total, Research Experiences for .
Undergraduates - REU Education & Human Resources - - - - - N/A - N/A
Total, NSF $80.62 $0.37 $66.66 $65.97| -$14.65 -18.2% -$0.69 -1.0%
Research & Related Activities 45.17 - 37.32 37.45 -7.72 -17.1% 0.13 0.3%
Research in Undergraduate Institutions - RUI [Education & Human Resources - - - - - N/A - N/A]
Total, NSF $45.17 - $37.32 $37.45| -$7.72 -17.1% $0.13 0.3%
Research & Related Activities 57.63 - 57.77 50.75 -6.88 -11.9% -7.02  -12.2%
Science and Technology Centers - STCs Education & Human Resources - - - - - N/A - N/A]
Total, NSF $57.63 - $57.77 $50.75] -$6.88 -11.9% -$7.02  -12.2%

Totals may not add due to rounding.

1 A full-year appropriation for these programs was not enacted at the time the budget was prepared; therefore, these programs are operating under a continuing resolution (P.L. 111-242, as amended). The
amounts included for 2011 reflect the annualized levels provided by the continuing resolution.
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FY 2012 NSF Budget Request to Congress

NSF Funding Profile

The Funding Profile presents a high level, agency-wide estimate of proposal pressure, funding rates (or
proposal "success™), and award statistics. These indicators are useful in gauging the relative efficacy of
different funding levels.

Statistics for Competitive Awards: The Number of Proposals is based on several factors, including past
actual activity, planned competitions, and research trends within the various disciplinary communities.
External factors, such as the state of the national economy, also play a part. The Number of Awards is
based on several factors, such as estimated funding and the expected proposal pool. The Funding Rate is
the number of competitive awards made during a year as a percentage of total proposals competitively
reviewed. This indicates the probability of receiving an award when submitting proposals to NSF.

Statistics for Research Grants: The Number of Proposals is based on several factors, including past
actual activity, planned competitions, and research trends within the various disciplinary communities.
External factors, such as the state of the national economy, also play a part. The Number of Awards is
based on several factors, such as estimated funding and expected proposal pool. Research Grants are
grants limited to research projects and exclude other award categories that fund infrastructure-type
activities, which do not require multi-year support, such as equipment and conference awards.
Annualized Award Size shows the annual level of research grants provided to awardees by dividing the
total dollars of each award by the number of years over which it extends. Average Duration is the length
of awards in years.

The Quantitative Data Tables, provided under a separate tab in this submission, are based on obligations

made, including competitive awards, contracts, cooperative agreements, supplements, and amendments to
existing grants and contracts.

NSF Funding Profile

FY 2010
Enacted/
FY 2010  Annualized FY 2012
Actual FY 2011 CR Request
Estimate Estimate Estimate
Statistics for Competitive Awards

Number of Proposals 55,400 48,700 60,000
Number of New Awards 12,890 11,400 13,900
Regular Appropriation 12,500 11,400 13,900

ARRA 390 - -
Funding Rate 23% 23% 23%

Statistics for Research Grants

Number of Research Grant Proposals 40,600 37,800 46,000
Number of Research Grant Awards 8,509 7,200 9,200
Regular Appropriation 8,500 7,200 9,200

ARRA 9 - -
Funding Rate 21% 19% 20%
Median Annualized Award Size $127,400 $125,700 $131,300
Average Annualized Award Size $165,000 $159,000 $164,300
Average Duration (years) 2.9 3.0 3.0
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Summary Tables

National Science Foundation
NSTC Crosscuts Summary
FY 2012 Request to Congress

(Dollars in Millions)

Climate Change Technology Program U.S. Global Change Research Program
FY 2010 FY 2010
Enacted/ Enacted/
FY2010 FY2010 Annualized FY2010  FYy2010 Annualized
Omnibus  ARRA FY2011  py2012| Omnibus ARRA  FY2011 FY 2012
Actual Actual CR' Request Actual Actual CR' Request
BIO - - - - $81.00 - $81.00 $89.00
CISE - - - - - - - -
ENG $26.00 - $25.75 $61.75, - - - -
GEO - - - - 194.00 - 194.00 245.00
MPS - - - - 7.77 - 7.28 9.03
SBE - - - - 18.48 - 18.48 58.98
ocl - - - - - - - -
OISE 1.57 - - 1.21 - - - -
OPP - - - - 18.30 - 18.30 23.10
1A - - - - - - - -
R&RA $27.57 - $25.75 $62.96] $319.55 - $319.06 $425.11
EHR - - - - - - - -
NSF Total $27.57 - $25.75 $62.96 $319.55 - $319.06 $425.11
Networking and Information Technology National Nanotechnology Initiative
Research and Dewelopment
FY 2010 FY 2010
Enacted/ Enacted/
FY2010 FYy2010 Annualized FY2010  FYy2010 Annualized
Omnibus  ARRA FY2011  py2012| Omnibus ARRA  FY2011 FY 2012
Actual Actual CR! Request Actual Actual CR! Request
BIO $93.00 - $93.00 $99.00 $56.67 - $56.60 $63.10
CISE 618.71 - 618.83 728.42 12.95 - 11.00 31.00
ENG 23.70 - 23.70 23.70 152.50 17.72 148.00 174.37
GEO 22.98 - 22.98 22.98 0.85 - 0.85 0.85
MPS 97.24 - 85.39 91.75 199.11 - 190.59 182.36
SBE 25.71 - 22.80 46.30, 1.73 - 1.67 1.67
OClI 214.72 - 214.28 236.02 0.00 - - -
OISE - - - - 1.36 - - 0.10
OPP - - - - - - - -
1A - - - - - - - -
R&RA $1,096.06 - $1,080.98 $1,248.17 $425.17 $17.72 $408.71 $453.45
EHR $9.50 - $9.50 $9.50 $3.50 - $3.50 $2.50
NSF Total $1,105.56 - $1,090.48 $1,257.67 $428.67 $17.72 $412.21 $455.95

Totals may not add due to rounding.

1 A full-year appropriation for these accounts was not enacted at the time the budget was prepared; therefore, these accounts are
operating under a continuing resolution (P.L. 111-242, as amended). The amounts included for 2011 reflect the annualized levels

provided by the continuing resolution.
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FY 2012 NSF Budget Request to Congress

National Science Foundation

Homeland Security Activities Summary

FY 2012 Request to Congress

(Dollars in Millions)

B1O CISE ENG GEO MPS SBE OCI OPP IA| R&RA| EHR AOAM)| Total, NSF
FY 2010 Omnibus Actual $15.00 $179.80 $158.50 $0.00 $5.97 $4.50 $4.00 $2.80 $2.58|$373.15|$15.26  $2.79 $391.19
Protecting Critical Infrastructure & Key Assets - $179.80 $158.50 $0.00 $5.97 $4.50 $4.00 $2.80 $2.58|$358.15|$15.26 $2.79| $376.19
Antarctic Physical Security - - - - - - - 030 - 0.30 - - 0.30
Counterterrorism - 27.00 - - - - - - - 27.00 - - 27.00]
Cybersecurity - 123.50 325 - - - 4.00 - - 130.75] - - 130.75|
Electronic Commerce - 4.50 375 - - - - - - 8.25 - - 8.25
Emergency Planning & Response - 24.80 2650 - 5.27 - - - - 56.57 - - 56.57|
Energy Supply Assurance - - 29.00 - - - - - - 29.00 - - 29.00)
IT Security - - - - - - - 250 258 5.08] 0.39 2.79] 8.25]
Resilient Infrastructure (Risk Mgmt, Modeling, Simul) - - 96.00 - 0.70 4.50 - - - 101.20] - - 101.20]
Scholarship for Service / Cybercorps - - - - - - - - - - 14.87 - 14.87]
Defending Against Catastrophic Threats $15.00 - - - - - - - - $15.00 - - $15.00
Research to Combat Bioterrorism 15.00 - - - - - - - - 15.00] - - 15.00]
Microbial Genomics, Analysis & Modeling 15.00 - - - - - - - - 15.00 - - 15.00
FY 201_0 Enacted/ 1 $15.00 $179.80 $160.50 $0.00 $3.80 $4.50 $4.00 $2.68 - |$370.28|$15.00 $4.75 $390.03
Annualized FY 2011 CR
Protecting Critical Infrastructure & Key Assets - $179.80 $160.50 $0.00 $3.80 $4.50 $4.00 $2.68 - |$355.28|$15.00 $4.75| $375.03
Antarctic Physical Security - - - - - - - 0.28 - 0.28 - - 0.28
Counterterrorism - 27.00 - - - - - - - 27.00 - - 27.00
Cybersecurity - 123.50 320 - - - 4.00 - - 130.70] - - 130.70]
Electronic Commerce - 4.50 350 - - - - - - 8.00 - - 8.00
Emergency Planning & Response - 24.80 26.30 - 3.10 - - - - 54.20 - - 54.20)
Energy Supply Assurance - - 29.00 - - - - - - 29.00) - - 29.00]
IT Security - - - - - - - 240 - 2.40 - 4.75 7.15)
Resilient Infrastructure (Risk Mgmt, Modeling, Simul) - - 98.50 - 0.70 4.50 0.00 - - 103.70] - - 103.70]
Scholarship for Service / Cybercorps - - - - - - - - - - 15.00 - 15.00)
Defending Against Catastrophic Threats $15.00 - - - - - - - - $15.00 - - $15.00
Research to Combat Bioterrorism 15.00 - - - - - - - - 15.00] - - 15.00]
Microbial Genomics, Analysis & Modeling 15.00 - - - - - - - - 15.00 - - 15.00
Delta from FY 2010 Enacted = -$3.00 -$3.80 - - $13.00 $17.00 $1.62 - $24.82|$10.00  $1.00 $35.82
Protecting Critical Infrastructure & Key Assets - -$3.00 -$3.80 - - $13.00 $17.00 $1.62 - $24.82|$10.00 $1.00 $35.82
Antarctic Physical Security - - - - - - - 0.02 - 0.02 - - 0.02
Counterterrorism - - - - - - - - - - - - -
Cybersecurity - -3.00 -0.15 - - 12.00 17.00 - - 25.85] - - 25.85
Electronic Commerce - - -0.15 - - - - - - -0.15] - - -0.15
Emergency Planning & Response - - -0.75 - - - - - - -0.75] - - -0.75]
Energy Supply Assurance - - -0.75 - - - - - - -0.75 - - -0.75
IT Security - - - - - - - 160 - 1.60) - 1.00 2.60|
Resilient Infrastructure (Risk Mgmt, Modeling, Simul) - - -2.00 - - 1.00 - - - -1.00] - - -1.00]
Scholarship for Service / Cybercorps - - - - - - - - - - 10.00 - 10.00)
Defending Against Catastrophic Threats - - - - - - - - - - - - -
Research to Combat Bioterrorism - - - - - - - - - - - - -
Microbial Genomics, Analysis & Modeling - - - - - - - - - - - - -
FY 2012 Request $15.00 $176.80 $156.70 $0.00 $3.80 $17.50 $21.00 $4.30 - |$395.10/$25.00 $5.75 $425.85
Protecting Critical Infrastructure & Key Assets - $176.80 $156.70 $0.00 $3.80 $17.50 $21.00 $4.30 - |$380.10/$25.00 $5.75| $410.85
Antarctic Physical Security - - - - - - - 030 - 0.30 - - 0.30
Counterterrorism - 27.00 - - - - - - - 27.00 - - 27.00]
Cybersecurity - 120.50 305 - - 1200 21.00 - - 156.55| - - 156.55)
Electronic Commerce - 4.50 335 - - - - - - 7.85 - - 7.85
Emergency Planning & Response - 24.80 2555 - 3.10 - - - - 53.45 - - 53.45]
Energy Supply Assurance - - 2825 - - - - - - 28.25] - - 28.25]
IT Security - - - - - - - 400 - 4.00 - 5.75) 9.75
Resilient Infrastructure (Risk Mgmt, Modeling, Simul) - - 96.50 - 0.70 5.50 - - - 102.70] - - 102.70]
Scholarship for Service / Cybercorps - - - - - - - - - - 25.00 - 25.00)
Defending Against Catastrophic Threats $15.00 - - - - - - - - $15.00 - - $15.00
Research to Combat Bioterrorism 15.00 - - - - - - - - 15.00] - - 15.00]
Microbial Genomics, Analysis & Modeling 15.00 - - - - - - - - 15.00 - - 15.00

Totals may not add due to rounding.

A full-year appropriation for these accounts was not enacted at the time the budget was prepared;

included for 2011 reflect the annualized levels provided by the continuing resolution.

therefore, these accounts are operating under a continuing resolution (P.L. 111-242, as amended). The amounts
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Summary Tables

NSF STEM Education Programs by Level of Education
FY 2012 Request to Congress

(Dollars in Millions)

FY 2010 FY 2012 Request change over:
Enacted/
FY 2010 FY 2010 Annualized FY 2010
Omnibus ~ ARRA  FY2011| Fy 2012 Omnibus Actual FY 2010 Enacted
Actual Actual CR! Request Amount Percent Amount Percent|
K-12 Programs $269.08 - $272.42 $231.37 -$37.71 -14.0% -$41.05 -15.1%
Undergraduate Programs 486.92 $0.37 478.74 521.05 34.13 7.0% 42.31 8.8%
Graduate & Professional Programs 334.33 15.06 336.79 379.58 45.25 13.5% 42.79 12.7%
Outreach and Informal Education Programs 76.73 - 76.89 77.58 0.85 1.1% 0.69 0.9%
TOTAL, NSF $1,167.06 $15.43 $1,164.84] $1,209.58 $42.52 3.6% $44.74 3.8%

L A full-year 2011 appropriation for these programs was not enacted at the time the budget was prepared; therefore, these programs are operating under a continuing resolution (P.L.
111-242, as amended). The amounts included for 2011 reflect the annualized levels provided by the continuing resolution.
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FY 2012 NSF Budget Request to Congress

NSF STEM Education Programs by Level of Education
NSF FY 2012 Request to Congress

(Dollars in Millions)

FY 2010 FY 2012 Request change over:
Enacted/
Program Name FY 2010 FY2010 Annualized Py 2010 Py 2010
. Omnibus Actual Enacted
Level of Omnibus  ARRA FY 2011 | Fvy 2012
Education Actual Actual CR'| Request Amount Percent] Amount  Percent
K-12 Discovery Research K-12 $118.38 - $118.50 $99.23] -$19.15 -16.2% -$19.27  -16.3%
K-12 GEO Teach 2.98 3.00 2.00 -0.98 -33.0%[ -1.00 -33.3%
K-12 Innovative Technology Experiences for Students and Teachers (ITEST) 20.85 - 25.00] 25.00] 4.15 19.9%[ - -
K-12 Math and Science Partnership (MSP) 57.93 - 58.22 48.22] -9.71 -16.8%[ -10.00  -17.2%
K-12 Research & Evaluation on Education in S&E (REESE) 64.16 - 63.50 54.72 -9.44 -14.7%[ -8.78  -13.8%
K-12 Research Experiences for Teachers (RET) Sites - ENG 4.78 - 4.20 2.20 -2.58 -54.0%| -2.00  -47.6%
Total, K-12 |K-12 STEM Education Programs Subtotal $269.08 $272.42] $231.37 -$37.71 -14.0% -$41.05 -15.1%
UG Advanced Technological Education (ATE) 64.51 64.00 64.00 -0.51 -0.8% - -
UG Broadening Participation in Computing (BPC) 14.00 - 14.00 - -14.00  -100.0%| -14.00 -100.0%
CISE Pathways to Revitalized Undergraduate Computing Education 4.37 5.00] 437 -100.0%| -5.00 -100.0%
UG (C-PATH)
UG Climate Change Education (CCE) 10.24 - 10.00 10.00 -0.24 -2.4%( - -
UG Computing Education for the 21st Century (CE21) - - - 15.50 15.50 NA [ 15.50 N/A
Cyberinfrastructure Training, Education, Advancement & Mentoring 4.85 - 5.00] 4.00] -0.85 -17.5% -1.00  -20.0%
uG (CI-TEAM)
UG Engineering Education (EE) 13.74 - 11.85 11.85 -1.89 -13.7%[ - -
Interdisciplinary Training for Undergraduates in Biological and 2.70 2.70] - 270 -100.0%| -2.70 -100.0%
UG Mathematical Sciences (UBM)
UG International Research Experiences for Students (IRES) 3.43 - 3.15] 3.15 -0.28 -8.2%[ - -
UG Opportunities for Enhancement of Diversity in the Geosciences (OEDG) 4.18 - 4.60 3.60 -0.58 -13.9%[ -1.00  -21.7%
UG Research Experiences for Undergraduates Sites (REU Sites) 56.74 $0.37 49.70] 49.45] -7.29 -12.8% -0.25 -0.5%
UG Robert Noyce Teacher Scholarship Program (Noyce) 54.93 - 55.00 45.00 -9.93 -18.1%| -10.00 -18.2%
Scholarships in Science, Technology, Engineering and Mathematics 75.96 - 75.00 75.00 -0.96 -1.3%[ - -
UG (S-STEM)
UG Transforming Broadening Participation through STEM (TBPS) - - - 20.00] 20.00 N/A 20.00 N/A
Historically Black Colleges and Universities Undergraduate Program 32.06 - 32.00 32.00 -0.06 -0.2%[ - -
uG (HBCU-UP)
UG Louis Stokes Alliances for Minority Participation (LSAMP) 44.55 - 44.75) 44.75] 0.20 0.4% - -
UG Tribal Colleges and Universities Program (TCUP) 13.35 - 13.35 14.35 1.00 7.5%| 1.00 7.5%
UG STEM Talent Expansion Program (STEP) 31.64 - 32.53 35.53 3.89 12.3%| 3.00 9.2%
UG Transforming Undergraduate Biology Education (TUBE) 5.06 10.90] 14.90, 9.84 194.5%| 4.00 36.7%
UG Transforming Undergrad Ed in STEM (TUES) [was CCLI] 41.60 - 42.21] 47.97| 6.37 15.3%[ 5.76 13.6%
UG Undergraduate Research Mentoring in Biology (URM) 9.00 - 3.00] - -9.00  -100.0% -3.00 -100.0%
Widening Implementation and Demonstration of Evidence-based Reforms - - - 20.00 20.00 NA [ 20.00 N/A
UG (WIDER)
UG/Grad Teacher Learning for the Future (TLF) - - - 10.00 10.00 N/A 10.00 N/A
Total, UG |Undergraduate STEM Education Programs Subtotal $486.92 $0.37 $478.74] $521.05 $34.13 7.0%| $42.31 8.8%|
Grad Alliances for Graduate Education and the Professoriate (AGEP) 16.73 - 16.75 16.75) 0.02 0.1% - -
Grad East Asia & Pacific Summer Institutes for U.S. Graduate Students (EAPSI) 1.74 2.40 2.40 0.66 37.6%[ - -
Enhancing the Mathematical Sciences Workforce of the 21st Century 15.07 - 17.07 11.77| -3.30 -21.9%[ -5.30  -31.0%
Grad (EMSW21)
Grad Ethics Education in Science & Engineering (EESE) 2.65 - 2.74) 2.75 0.10 3.8%| 0.01 0.4%
Grad Federal Scholarship for Service / Cybercorps (SfS) 14.87 - 15.00 25.00 10.13 68.1%| 10.00 66.7%
Grad Graduate Research Fellowship (GRF) 136.13 - 135.92] 198.14] 62.01 45.5% 62.22 45.8%
Grad Graduate STEM Fellowships in K-12 Education (GK-12) 55.97 - 54.31 26.95 -29.02 -51.8%| -27.36  -50.4%
Grad Integrative Graduate Education & Research Traineeship (IGERT) 69.70 69.23 62.47 -7.23 -10.4%[ -6.76 -9.8%
Grad Post-doctoral Fellowship Programs (PFP) 21.45 0.06 23.37, 23.35 1.90 8.8%[ -0.02 -0.1%
BIO Postdoctoral Research Fellowships in Biology 4.74 - 3.80 3.80 -0.94 -19.8% - -
GEO Postdoctoral Fellowship Programs 1.17 - 2.97 5.02 3.86 330.9% f 2.05 69.0%
MPS American Competitiveness in Chemistry Fellowships 2.40 - 2.00 - -2.40 -100.0% [ -2.00 -100.0%
MPS Astronomy and Astrophysics Postdoctoral Fellowships 1.79 - 1.80 2.00 0.21 11.7% f 0.20 11.1%
MPS Math Sciences Postdoctoral Research Fellowships 5.13 - 4.03 3.93 -1.20 23.4%[ -0.10 -2.5%
MPS Math Sciences University-Industry Postdoctoral Fellowships 0.08 0.10 0.10 0.02 19.6%[ - -
SBE Minority Postdoctoral Fellowships 0.94 - 1.00 1.00 0.06 6.4%[ - -
OCI Fellowships for Transformative Computational Science Using CI (ClI TRaCS) - - 217 2.00 2.00 N/A f -0.17 -7.8%
OISE International Research Fellowship program 4.27 0.02 4.50 4.50 0.23 53%[ - -
OPP Polar Postdoctoral Fellowships 0.93 0.04 1.00 1.00 0.07 71%[ - -
Grad Science Masters Programs (SMP) - 15.00 - - - N/A - N/A
Grad/UG Teacher Learning for the Future (TLF) - - - 10.00 10.00 N/A 10.00 N/A
Total, Grad |Graduate and Professional STEM Education Programs Subtotal $334.33 $15.06 $336.79] $379.58 $45.25 13.5%| $42.79  12.7%
OIE Centers for Ocean Science Education Excellence (COSEE) 5.70 - 5.69] 4.24] -1.46 -25.6% -1.45  -25.5%
OIE Excellence Awards in Science and Engineering (EASE) 5.18 - 5.20] 5.20 0.02 0.4%[ - -
OIE Informal Science Education (ISE) 65.85 66.00 68.14 2.29 3.5%[ 2.14 3.2%
Total, OIE |Outreach & Informal Ed STEM Education Programs Subtotal $76.73 - $76.89 $77.58 $0.85 1.1% $0.69 0.9%|
TOTAL, STEM Education Programs $1,167.06 $15.43  $1,164.84] $1,209.58 42.52 3.6% 44.74 3.8%

Totals may not add due to rounding.
1 A full-year 2011 appropriation for these programs was not enacted at the time the budget was prepared; therefore, these programs are operating under a continuing resolution (P.L. 111-242, as amended). The amounts included for 2011
reflect the annualized levels provided by the continuing resolution.
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Summary Tables

NSF Programs to Broaden Participation

FY 2012 Request to Congress

(Dollars in Millions)

FY 2010 FY 2012 Request change over:
Enacted/ FY 2010 FY 2010
FY 2010 FY2010 Annualized ;
Omnibus ARRA FY 2011 Ey 2012 Omnibus Actual Enacted
Actual Actual CR! Request] Amount Percentf Amount Percent
ADVANCE $21.01 - $21.02 $21.65 $0.64 3.1% $0.63 3.0%
ADVANCE - R&RA 19.53 - 19.49 20.07 0.54 28%[ 0.58 3.0%
ADVANCE - EHR 1.48 - 153 158 0.10 6.7%[ 0.05 3.3%
Advanced Technological Education (ATE) 64.51 - 64.00 64.00 -0.51 -0.8% - -
Alliances for Graduate Education and the Professoriate 16.73 - 16.75] 16.75] 0.02 0.1%| - -
(AGEP)
Broadening Participation in Computing (BPC) 14.00 - 14.00) - -14.00 -100.0%| -14.00 -100.0%
Centers of Research Excellence in Science and Technology 30.32 - 30.53 30.53 0.21 0.7%[ - -
(CREST)
Transforming Broadening Participation through STEM - - - 20.00 20.00 N/A f 20.00 N/A
(TBPS)
Cyberinfrastructure Training, Education, Advancement and 4.85 - 5.00] 4.00 -0.85 -17.5% -1.00 -20.0%
Mentoring (CI-TEAM)
Experimental Program to Stimulate Competitive Research 147.11 20.00 147.12] 160.53] 13.42 9.1%| 13.41 9.1%
(EPSCOR)
GEO LSAMP Linkages 1.00 - 1.00} 1.00} 0.00 0.1%[ - -
Graduate Research Diversity Supplements (GRDS) - ENG 2.06 - 1.50] 1.50] 056 -27.0%[ - -
Graduate Research Fellowship - Women in Engineering and 9.88 - 9.55] - -9.88 -100.0%[ -9.55 -100.0%
Computer Science
H-1B Nonimmigrant Petitioner Fee programs 96.81 - 100.00| 100.00] 3.19 3.3% - -
Historically-Black Colleges and Universities-Undergraduate 32.06 - 32.00 32.00 -0.06 -0.2%[ - -
Program (HBCU-UP)
Informal Science Education (ISE) 65.85 - 66.00 68.14 2.29 3.5%| 214 3.2%
Interdisciplinary Training for Undergraduates in Biological 2.70 - 2.70 - -2.70  -100.0%| -2.70 -100.0%
and Mathematical Sciences (UBM)
UBM - R&RA 2.10 - 2.10 - 210  -100.0% [ -210  -100.0%
UBM - EHR 0.60 - 0.60 - -0.60  -100.0% [ -0.60  -100.0%
Louis Stokes Alliances for Minority Participation (LSAMP) 44.55 - 44.75] 44. 75 0.20 0.4% - -
Math and Science Partnership (MSP) 57.93 - 58.22 48.22] 971 -168%[ -10.00 -17.2%
Minority Post-Docs 3.76 - 3.50 3.50) 026  -6.9%[ - -
BIO Minority Post-Docs 2.82 - 2.50 2.50 -0.32 -113%[ - -
SBE Minority Post-Docs 0.94 - 1.00 1.00 0.06 6.4%[ - -
Noyce Scholarships 54.93 - 55.00] 45.00] 993 -18.1%[ -10.00 -18.2%
Ocean Sciences Postdoctoral Fellowship® - - - 1.90, 1.90 N/A 1.90 N/A
Opportunities to Enhance Diversity in the Geosciences 4.18 - 4.60 3.60 -0.58  -13.9%| -1.00 -21.7%
(OEDG)
Partnerships for Innovation (PFI) 9.25 - 9.19 26.69 17.44  188.7%[ 17.50 190.4%
Partnerships in AST & Astrophysics Rsch Educ (PAARE)® 0.74 - 2.00, - -074 -100.0%[  -2.00 -100.0%
Partnerships for Research and Education in Materials 5.52 - 5.53] 6.00 0.48 8.7%[ 0.47 8.5%
(PREM) - MPS
Pre-Engineering Education Collaboratives (PEEC)" 1.00 - 1.00 1.00 - - - -
Research in Disabilities Education (RDE)® 6.92 - 6.50) 6.50] 042 -61%[ - -
Research Initiation Grants in Biology (R1G) 1.91 - 2.00| - -1.91  -100.0%| -2.00 -100.0%
Research on Gender in Science and Engineering (GSE)® 11.57 - 11.50] 10.50|  (1.07) ©o9f -100 -87%
Science, Technology, Engineering and Math Talent 31.64 - 32.53 35.53 3.89 12.3%[ 3.00 9.2%
Expansion Program (STEP)
STEP - R&RA - - 1.00 1.00 1.00 NA [ - -
STEP - EHR 31.64 - 3153 3453 2.89 9.1%[ 3.00 9.5%
Significant Opportunities in Atmospheric Research and 0.67 - 0.60 0.60 -0.07  -10.4% - -
Science (SOARS) - GEO
Tribal Colleges and Universities Program (TCUP) 13.35 - 13.35) 14.35] 1.00 7.5%[ 1.00 7.5%
Undergraduate Research Collaboratives (URC) - MPS 1.00 - 1.00] - -1.00 -100.0%[ -1.00 -100.0%
Undergraduate Research Mentoring in Biology (URM) 9.00 - 3.00) - -9.00 -100.0%[ -3.00 -100.0%
Subtotal, R&RA $237.54 $20.00 $233.18 $231.39| -$6.15 -2.6%| -$1.79 -0.8%
Subtotal, EHR $432.45 = $432.26 $436.85 $4.40 1.0%[ $4.59 1.1%|
Subtotal, H-1B Nonimmigrant Petitioner Fees $96.81 = $100.00 $100.00 $3.19 3.3%[ - -
TOTAL, NSF $766.80 $20.00 $765.44 $768.24 $1.44 0.2% $2.80 0.4%

Please note that this table displays a subset of the overall Broadening Participation portfolio. This list comprises the standard set of programs that have been historically tracked as Broadening

Participation for budget purposes.

* A full-year 2011 appropriation for these programs was not enacted at the time the budget was prepared; therefore, these programs are operating under a continuing resolution (P.L. 111-242, as

amended). The amounts included for 2011 reflect the annualized levels provided by the continuing resolution.
% The Ocean Sciences Postdoctoral Fellowship is a new program beginning in FY 2012.

3 Partnerships in Astronomy and Astrophysics Research Education (PAARE) replaces Research Partnerships for Diversity (RPD).

“ Pre-Engineering Education Collaboratives (PEEC) rep laces Tribal College Pathway's in ENG.

® Funding for Research in Disabilities Education (RDE) and Research on Gender in Science and Engineering (GSE) for FY 2012 is proposed to reside in the Research & Evaluation on Education in

S&E (REESE) program in EHR.
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FY 2012 NSF Budget Request to Congress

Number of People Involved in NSF Activities

NSF estimates that in FY 2012 more than 302,600 people will be directly involved in NSF programs and
activities, receiving salaries, stipends, or participant support. Also, NSF programs indirectly impact
millions of people. These programs reach K-12 students and teachers, the general public, and researchers
through activities including workshops; informal science activities such as museums, television, videos,
and journals; outreach efforts; and dissemination of improved curriculum and teaching methods.

FY 2012 Request
Number of People Involved in NSF Activities

FY 2010

Enacted/

FY2010 FY 2010 Annualized
Actual ARRA  FY2011CR FY 2012

PEOPLE DATA Estimate  Estimate Estimate Estimate
Senior Researchers 53,161 1,726 44,675 54,560
Other Professionals 14,194 301 13,010 14,020
Postdoctoral Associates 6,923 58 6,755 8,510
Graduate Students 39,559 259 41,265 44,160
Undergraduate Students 33,234 300 24,775 32,730
K-12 Teachers 59,312 - 62,807 60,680
K-12 Students 85,319 - 84,758 88,030
TOTAL, PEOPLE 291,702 2,644 278,045 302,690

Senior Researchers include scientists, mathematicians, engineers, and educators receiving funding
through NSF awards. These include both researchers who are principal or co-principal investigators on
research and education projects, and researchers working at NSF-supported centers and facilities.

Other Professionals are individuals who may or may not hold a doctoral degree or its equivalent, are
considered professionals but are not reported as senior researchers, postdoctoral associates, or students.
Examples are technicians, systems experts, etc.

Postdoctoral Associates are individuals who have received Ph.D., M.D., D.Sc., or equivalent and are not
faculty members of the performing institution. About 98 percent are supported through funds included in
research projects, centers, or facilities awards. Others are recipients of postdoctoral fellowships.

Graduate Students include those compensated from NSF grant funds. About 13 percent receive support
through programs such as NSF Graduate Research Fellowship and NSF Integrative Graduate Education
and Research Traineeship. The balance assists senior researchers or postdoctoral associates in performing
research and is provided through awards for research projects, centers, or facilities. NSF provides support
for about 5 percent of the science and engineering graduate students in the U.S.

Undergraduate Students include students compensated from NSF grant funds who are enrolled in
technical colleges or baccalaureate programs. They may be assisting senior researchers or postdoctoral
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associates in performing research, or participating in NSF programs aimed at undergraduate students,
such as Research Experiences for Undergraduates.

K-12 Teachers include teachers at elementary, middle, and secondary schools. These individuals
actively participate in intensive professional development experiences in the sciences and mathematics.

K-12 Students are those attending elementary, middle, and secondary schools. They are supported
through program components that directly engage students in science and mathematics experiences.
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FY 2012 NSF Budget Request to Congress

NSF By Account

(Actual Dollars in Millions - Current Dollars)

Major Research Agency
Research Education Academic Equipment & Operations & Office of  National
& Related & Human Research Facilities Award Inspector Science
Fiscal Year Activities Resources _Infrastructure® Construction Management General Board NSF
1951 0.03 - - - 0.13 - - 0.15
1952 1.40 154 - - 0.53 - - 3.47
1953 2.14 141 - - 0.88 - - 4.43
1954 452 1.89 - - 1.55 - - 7.96
1955 8.86 2.08 - - 1.55 - - 12.49
1956 10.79 3.52 - - 1.68 - - 15.99
1957 21.98 14.30 - - 2.35 - - 38.63
1958 27.37 19.21 - - 2.93 - - 49.51
1959 66.33 61.29 - - 5.26 - - 132.88
1960 88.35 63.74 - - 6.51 - - 158.60
1961 103.98 63.44 - - 7.57 - - 174.99
1962 173.26 78.58 - - 8.98 - - 260.82
1963 218.90 90.99 - - 10.87 - - 320.75]
1964 239.95 102.58 - - 12.05 - - 354.58
1965 282.44 120.41 - - 13.12 - - 415.97
1966 328.63 124.31 - - 13.09 - - 466.02
1967 327.70 123.36 - - 14.04 - - 465.10
1968 350.20 134.71 - - 15.38 - - 500.29
1969 292.90 123.11 - - 16.49 - - 432.50]
1970 316.41 126.41 - - 19.68 - - 462.49
1971 369.37 105.00 - - 21.77 - - 496.14
1972 482.43 93.73 - - 24.56 - - 600.72
1973 519.42 62.23 - - 28.62 - - 610.27
1974 533.29 80.71 - - 31.66 - - 645.65)
1975 581.23 74.03 - - 37.87 - - 693.13
1976 619.72 62.48 - - 42.23 - - 724.42
1977 671.98 74.26 - - 45.53 - - 791.77
1978 734.69 73.86 - - 48.70 - - 857.25
1979 791.76 80.41 - - 54.77 - - 926.93]
1980 836.83 80.06 - - 58.24 - - 975.13
1981 900.36 75.70 - - 59.21 - - 1,035.27
1982 909.75 26.20 - - 63.18 - - 999.14]
1983 1,013.02 22.98 - - 65.70 - - 1,101.69
1984 1,177.70 62.97 - - 66.26 - - 1,306.92
1985 1,344.56 90.56 - - 71.95 - - 1,507.07
1986 1,329.64 91.69 - - 71.84 - - 1,493.17
1987 1,439.97 109.88 - - 71.77 - - 1,627.62
1988 1,481.31 156.79 - - 84.47 - - 1,722.57
1989 1,600.53 194.06 - - 91.29 - - 1,885.88
1990 1,696.56 230.41 0.41 - 96.35 2.33 - 2,026.06
1991 1,868.45 33191 39.02 - 101.23 2.89 - 2,343.49
1992 1,940.48 459.44 33.36 - 109.99 3.86 - 2,547.13
1993 2,046.31 505.06 49.75 34.07 110.84 3.69 - 2,749.73
1994 2,168.36 569.03 105.38 17.04 123.49 3.92 - 2,987.21
1995 2,281.46 611.88 117.46 126.00 129.01 4.46 - 3,270.27
1996 2,327.80 601.16 70.89 70.00 132.50 3.98 - 3,206.33
1997 2,433.93 619.14 30.02 76.13 134.27 5.33 - 3,298.82
1998 2,572.62 633.16 - 78.21 136.95 4.80 - 3,425.73
1999 2,821.61 662.48 - 56.71 144.08 541 - 3,690.28
2000 2,979.90 683.58 - 105.00 149.28 5.60 - 3,923.36
2001 3,372.30 795.42 - 119.24 166.33 6.58 - 4,459.87
2002 3,615.97 866.11 - 115.35 169.93 6.70 - 4,774.06
2003 4,054.43 934.88 - 179.03 189.42 8.70 2.88] 5,369.34
2004 4,293.34 944.10 - 183.96 218.92 9.47 2.22| 5,652.01
2005 4,234.82 843.54 - 165.14 223.45 10.17 3.65| 5,480.77
2006 4,351.03 798.48 - 233.81 247.06 11.47 3.94] 5,645.79
2007 4,656.33 797.76 - 166.21 248.49 11.92 3.65] 5,884.37
2008 4,853.24 766.26 - 166.85 282.04 11.83 3.82] 6,084.04
2009 Omnibus Actual 5,152.39 845.52 - 160.76 294.09 11.99 4.02| 6,468.76
2009 ARRA Actual 2,062.64 85.00 - 254.00 - 0.02 - 2,401.66
2010 Omnibus Actual 5,615.33 872.77 - 165.90 299.85 13.97 4.38] 6,972.20
2010 ARRA Actual 439.17 15.00 146.00 - 0.05 - 600.22
2010 Enacted/ 5,563.92 872.76 - 117.29 300.00 14.00 4.54] 6,872.51
Annualized 2011 CR?
2012 Request 6,253.54 911.20 - 224.68 357.74 15.00 4.84] 7,767.00

Totals may not add due to rounding.

! In addition to the specific appropriations for Academic Research Infrastructure (ARI) from FY 1990 to FY 1997, $200.0 million was provided for ARI in the R&RA
account under ARRA.

ZA full-year FY 2011 appropriation was not enacted at the time the budget was prepared; therefore, these accounts are operating under a continuing resolution (P.L. 111-
242, as amended.) The amounts included for 2011 reflect the annualized levels provide
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NSF By Account
(FY Actuals - FY 2011 Constant Dollars in Millions)

Major Research Agency
Research  Education Academic Equipment & Operations &  Office of ~ National
& Related & Human Research Facilities Award  Inspector Science
Fiscal Year Activities Resources Infrastructure’ Construction ~ Management General Board NSF
1951 0.19 - - - 0.92 - - 111
1952 9.93 10.90 - - 3.76 - - 24.59
1953 14.88 9.80 - - 6.09 - - 30.77
1954 31.06 12.99 - - 10.62 - - 54.66
1955 60.40 14.18 - - 10.53 - - 85.11
1956 71.69 23.39 - - 11.16 - - 106.24
1957 140.81 91.61 - - 15.06 - - 247.48
1958 170.24 119.44 - - 18.24 - - 307.91
1959 406.46 375.57 - - 32.23 - - 814.26
1960 534.70 385.76 - - 39.39 - - 959.85
1961 620.60 378.66 - - 45.18 - - 1,044.44
1962 1,022.80 463.87 - - 53.00 - - 1,539.67
1963 1,276.15 530.44 - - 63.35 - - 1,869.94
1964 1,382.43 591.00 - - 69.44 - - 2,042.88
1965 1,598.63 681.54 - - 74.25 - - 2,354.42
1966 1,821.66 689.08 - - 72.56 - - 2,583.29
1967 1,760.27 662.64 - - 75.44 - - 2,498.35
1968 1,817.08 698.97 - - 79.79 - - 2,595.83
1969 1,452.90 610.68 - - 81.80 - - 2,145.38
1970 1,489.56 595.10 - - 92.63 - - 2,177.29
1971 1,655.91 470.73 - - 97.59 - - 2,224.22
1972 2,065.07 401.22 - - 105.14 - - 2,571.42
1973 2,130.38 255.24 - - 117.38 - - 2,503.00|
1974 2,041.01 308.90 - - 121.16 - - 2,471.06
1975 2,013.32 256.43 - - 131.17 - - 2,400.92
1976 2,002.66 201.91 - - 136.46 - - 2,341.03
1977 2,020.42 223.28 - - 136.89 - - 2,380.59
1978 2,069.36 208.05 - - 137.16 - - 2,414.57
1979 2,064.07 209.61 - - 142.77 - - 2,416.45
1980 2,004.52 191.77 - - 139.51 - - 2,335.80
1981 1,963.18 165.06 - - 129.10 - - 2,257.33
1982 1,856.56 53.47 - - 128.93 - - 2,038.96
1983 1,980.20 44.92 - - 128.42 - - 2,153.54
1984 2,220.12 118.70 - - 124.90 - - 2,463.72
1985 2,455.05 165.35 - - 131.37 - - 2,751.77
1986 2,372.85 163.63 - - 128.20 - - 2,664.68
1987 2,503.19 191.01 - - 135.19 - - 2,829.39
1988 2,495.03 264.09 - - 142.27 - - 2,901.39
1989 2,595.05 314.64 - - 148.01 - - 3,057.70
1990 2,653.08 360.31 0.64 - 150.67 3.64 - 3,168.35]
1991 2,815.29 500.10 58.79 - 152.52 4.35 - 3,531.05]
1992 2,849.56 674.68 48.98 - 161.52 5.66 - 3,740.41
1993 2,939.88 725.61 71.48 48.95 159.24 5.30 - 3,950.45
1994 3,050.69 800.58 148.26 23.98 173.74 5.51 - 4,202.75
1995 3,143.14 842.98 161.82 173.59 177.74 6.14 - 4,505.42
1996 3,146.24 812.53 95.82 94.61 179.08 5.37 - 4,333.65
1997 3,230.44 821.75 39.84 101.04 178.21 7.07 - 4,378.36
1998 3,371.65 829.81 - 102.50 179.48 6.29 - 4,489.72
1999 3,649.61 856.88 - 73.35 186.36 7.00 - 4,773.20
2000 3,779.77 867.07 - 133.18 189.35 7.10 - 4,976.48
2001 4,178.78 985.64 - 147.76 206.11 8.15 - 5,526.44
2002 4,408.05 1,055.83 - 140.62 207.15 8.17 - 5,819.82
2003 484153 1,116.37 - 213.79 226.19 10.39 3.44| 6,411.70
2004 4,998.70  1,099.21 - 214.18 254.89 11.03 2.58| 6,580.59
2005 4,774.76 951.09 - 186.20 251.94 11.47 4.12| 6,179.57
2006 4,743.56 870.51 - 254.90 269.35 12.50 4.30] 6,155.12
2007 4,927.74 844.26 - 175.90 262.97 12.61 3.86| 6,227.36
2008 5,021.13 792.77 - 172.62 291.80 12.23 3.96] 6,294.51
2009 Omnibus Actual 5,260.63 863.28 - 164.13 300.27 12.24 4.11| 6,604.66
2009 ARRA Actual 2,105.98 86.79 - 259.34 - 0.02 - 2,452.12
2010 Omnibus Actual 5,690.02 884.37 - 168.10 303.84 14.16 4.44] 7,064.94
2010 ARRA Actual 445.01 15.20 - 147.94 - 0.05 - 608.20
2010 Enacted/ 5,563.92 872.76 - 117.29 300.00 14.00 454 6,872.51
Annualized 2011 CR?
2012 Request 6,167.66 898.69 - 221.59 352.83 14.79 4.77| 7,660.33

Totals may not add due to rounding.

* In addition to the specific appropriations for Academic Research Infrastructure (ARI) from FY 1990 to FY 1997, $200.0 million was provided for ARI in the R&RA account

under ARRA.

2 A full-year FY 2011 appropriation was not enacted at the time the budget was prepared; therefore, these accounts are operating under a continuing resolution (P.L. 111-242, as
amended.) The amounts included for 2011 reflect the annualized levels provide
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FY 2012 NSF Budget Request to Congress

National Science Foundation Current Authorizations

LEGISLATION

FY 2010 FY 2010
Omnibus ARRA
Actual Actual

FY 2010

Enacted/
Annualized  FY 2012
FY 2011 CR Request

Authorization Levels

FY 2010 FY 2011 FY 2012

National Science Foundation Act of 1950 (P.L.81-507)*
Scholarships and Graduate Fellowships
General Authority
Administering Provisions
International Cooperation and Coordination with Foreign Policy
Contract Arrangements

(Dollars in Millions)

within limits of funds made available for this purpose
within the limits of available appropriations
to make such expenditures as may be necessary
within the limit of appropriated funds
utilize appropriations available

America COMPETES Act (P.L.110—69)2 $6,972.20 $600.22 $8,132.00
Account and Program Specific
Research and Related Activities® $5,615.33 $439.17 $6,401.00
Experimental Program to Stimulate Competitive Research $147.11 $20.00 $147.80
Faculty Early Career Development (CAREER) Program $218.49 $0.16 $203.80
Graduate Research Fellowship Program $33.67 - $11.10
Integrative Graduate Education and Research Traineeship Program $39.60 - $58.30
Major Research Instrumentation $89.99 $200.15 $131.70
Professional Science Master's Degree Program* - - $15.00
Research Experiences for Undergraduates $80.62 $0.37 $75.90
Education and Human Resources $872.77 $15.00 $1,104.00
Advanced Technology Education $64.51 - $64.00
Graduate Research Fellowship Program $102.47 - $119.00
Integrative Graduate Education and Research Traineeship Program $30.11 - $33.40
Mathematics and Science Education Partnerships $57.93 - $123.20
Science, Mathematics, Engineering, and Technology Talent Expansion Program $31.64 - $55.00
Robert Noyce Scholarship Program $54.93 - $140.50
Major Research Equipment and Facilities Construction $165.90 $146.00 $280.00
Agency Operations and Award Manage ment $299.85 - $329.45
National Science Board $4.38 - $4.34
Office of the Inspector General $13.97 $0.05 $13.21
America COMPETES Act (P.L.11L1—358)5 $6,872.51  $7,767.00 $7,424.40 $7,800.00
Account and Program Specific
Research and Related Activities $5,563.92  $6,253.54 $5,974.78 $6,234.28
Education and Human Resources $872.76 $911.20 $937.85 $978.96
STEM-Training Grant Program $10.00 $10.00
Major Research Equipment and Facilities Construction $117.29 $224.68 $164.74 $225.54
Agency Operations and Award Manage ment $300.00 $357.74 $327.50 $341.68
National Science Board $4.54 $4.84 $4.80 $4.81
Office of the Inspector General $14.00 $15.00 $14.72 $14.73
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Authorization Levels

FY 2010
FY 2010 FY 2010 Enacted/
Omnibus ARRA  Annualized FY 2012
LEGISLATION (cont.) Actual Actual FY2011CR Request FY 2010 FY 2011 FY 2012
(Dollars in Millions)
Federal Ocean Acidification Research and Monitoring Act of 2009 (P.L.111-11) $15.67 - * $8.00 $12.00
To provide for an additional temporary extension of programs under the Small
Business Act and the Small Business Investment Act of 1958, and for other
purposes. (P.L.112-1)
Small Business Innovation Research (SBIR) Program6 $134.45 - $112.47 $131.34 2.5% of research funds (SBIR)
Small Business Technology Transfer (STTR) Program7 $22.39 - $13.30 $15.54 0.3% of research funds (STTR)

1 Organic language establishing NSF, authorization and appropriation language may not correspond to current accounts and programs.

2 Authorizes agency funding for FYs 2008-10; authorizes agency, account, and various program levels.
3 FY 2010 Estimate for Research and Related Activities excludes $54.0 million transferred to the U.S. Coast Guard.

4 Science Masters Program was authorized under the R&RA account. Funding was provided through FY 2009 ARRA under the EHR account and awards were made in FY 2010.

5 Authorizes agency funding for FYs 2011-13; authorizes agency, account, and various program levels.
¢ SBIR is currently authorized through May 31, 2011.

7 STTRis currently authorized through May 31, 2011.

*Actual amounts will be reported after awards are completed.
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RESEARCH AND RELATED ACTIVITIES (R&RA) $6,253,540,000
+$689,620,000 / 12.4%

The FY 2012 Budget Request for the Research and Related Activities (R&RA) Appropriation is
$6,253.54 million, an increase of $689.62 million, or 12.4 percent, above the FY 2010 Enacted level of
$5,563.92 million. Support from the R&RA Appropriation enables U.S. leadership and progress across
the frontiers of scientific and engineering research and education.

Sustained, targeted investment by NSF in fundamental science and engineering advances discovery and
learning and spurs innovation. In addition to the amounts shown above, NSF would also receive $1.0
billion over five years for research on improving access to wireless broadband through the Wireless
Innovation (WIN) Fund proposed under the Administration’s Wireless Innovation and Infrastructure
Initiative (WI3). Such transformational work holds great promise for meeting the myriad social,
economic, and environmental challenges faced by both the Nation and the world.

In FY 2012, funding within the broad and flexible R&RA portfolio highlights the Administration's
priorities for investing in the building blocks of American innovation. It also includes a push to better
integrate interdisciplinary research and education and an investment in research in clean energy
technology, nanotechnology, and advanced manufacturing.

R&RA Funding
(Dollars in Millions)

FY 2010
FY2010 FY 2010 Enacted/ Change over
Omnibus ARRA  Annualized FY 2012 FY 2010 Enacted

Actual Actual FY2011CR' Request Amount Percent

Biological Sciences $714.77 $0.35 $714.54 $794.49  $79.95 11.2%
Computer & Information Science & Engineering 618.71 - 618.83 72842  109.59 17.7%
Engineering 775.92 - 743.93 908.30  164.37 22.1%
Geosciences 891.87 0.40 889.64 979.16 89.52 10.1%
Mathematical & Physical Sciences 1,367.95 15.70 1,351.84  1,432.73 80.89 6.0%
Social, Behavioral & Economic Sciences 255.31 0.25 255.25 301.13 45.88 18.0%
Office of Cyberinfrastructure 214.72 - 214.28 236.02 21.74 10.1%
Office of International Science & Engineering 47.84 0.10 47.83 58.03 10.20 21.3%
Office of Polar Programs2 451,77 2.23 451.16 477.41 26.25 5.8%
Integrative Activities 274.89 420.15 275.04 336.25 61.21 22.3%
U.S. Arctic Research Commission 1.58 - 158 1.60 0.02 1.3%
Total, R&RA $5,615.33 $439.17 $5563.92 $6,253.54 $689.62 12.4%

Totals may not add due to rounding.

+ A full-year 2011 appropriation for this account was not enacted at the time the budget was prepared; therefore, this account is operating
under a continuing resolution (P.L. 111-242, as amended). The amounts included for 2011 reflect the annualized level provided by the
continuing resolution.

2 Funding for FY 2010 Enacted excludes a one-time appropriation transfer of $54.0 million to U.S. Coast Guard per P.L. 111-117.
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Research and Related Activities

RESEARCH AND RELATED ACTIVITIES

Appropriation Lanquage

For necessary expenses in carrying out the National Science Foundation Act of 1950, as amended (42
U.S.C. 1861-1875), and the Act to establish a National Medal of Science (42 U.S.C. 1880-1881); services
as authorized by 5 U.S.C. 3109; maintenance and operation of aircraft and purchase of flight services for
research support; acquisition of aircraft; and authorized travel; $6,618,836,000%$6,253,540,000, to remain
available until September 30, 2042,2013, of which not to exceed $596,000,000$550,000,000 shall remain
available until expended for polar research and operations support, and for reimbursement to other
Federal agencies for operatlonal and scrence support and Ioglstlcal and other related act|V|t|es for the

Provrded turther That recerpts for screntrfrc support services and materials furnrshed by the Natronal
Research Centers and other National Science Foundation supported research facilities may be credited to
this appropriation.

Research and Related Activities

FY 2011 Summary State ment
(Dollars in Millions)

Obligations

Enacted/ Carryover/ Total Incurred/

Request Recoveries Transfers® BExpired Resources Est.

FY 2010 Appropriation $5,617.92 $52.78 -$54.00 $5,616.70  $5,615.33
FY 2009 ARRA 2,500.00 - - - 2,500.00 2,062.64
FY 2010 ARRA - 439.17 - - 439.17 439.17
FY 2010 Enacted/Ann. FY 2011 CR 5,563.92 1.37 - - 5,565.29  5,565.29
FY 2012 Request 6,253.54 - - - 6,253.54 6,253.54
$ Change from FY 2010 Enacted/Annualized FY 2011 CR $688.25
% Change from FY 2010 Enacted/Annualized FY 2011 CR 12.4%

Totals may not add due to rounding.
LIn FY 2010, $54.0 million was tranferred to the U.S. Coast Guard for ice breaking services per P.L. 111-117.

Explanation of Carryover

Within the Research and Related Activities (R&RA) regular appropriation, NSF carried over $1.37
million into FY 2011. The major items include awards and contracts from various programs throughout
NSF that were not ready for obligation in FY 2010. Obligation is expected in the second quarter of FY
2011.

For more information on the Explanation of FY 2010 Carryover of funds into FY 2011, please see the
Technical Information tab of this document.
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WIRELESS INNOVATION FUND $150,000,000

In FY 2012, the Wireless Innovation Fund would provide $150.0 million, which represents the first year
of a five-year investment totaling an estimated $1.0 billion.

Wireless Innovation Fund
(Dollars in Millions)

FY 2012 FY 2013 FY 2014 FY 2015 FY 2016
Wireless Innovation Fund $150.00 $220.00 $260.00 $220.00 $150.00

The Administration’s Wireless Innovation and Infrastructure Initiative (WI3) proposes to reallocate a
total of 500 megahertz of federal agency and commercial spectrum bands over the next 10 years in order
to increase Americans’ access to wireless broadband.

In FY 2012, the Administration proposes to establish the Wireless Innovation (WIN) Fund to help
develop the cutting edge wireless technologies required to drive future American economic growth and
the competitiveness of American industry. The WIN Fund would be paid for with receipts generated
through electromagnetic spectrum auctions. The total amount in the fund is expected to be $3 billion and
will support three categories of R&D investments: basic research, experimental testbeds, and application
development.

NSF would receive $1.0 billion of this total for work in the categories of basic research and experimental
testbeds.

Basic Research: Of the total available to NSF, $500.0 million will support basic research that
complements and expands ongoing NSF efforts in Enhancing Access to the Radio Spectrum (EARS) and
Cyber-Physical Systems (CPS). EARS will invest in basic research that transcends typical disciplinary
research activities and enhances the efficiency with which the radio spectrum is used, and/or lead to
improved access to wireless services for all Americans. CPS investments aim to discover the missing
core of fundamental knowledge between the physical and software components of systems that: respond
more quickly (e.g., autonomous collision avoidance); are more precise (e.g., robotic surgery and nano-
tolerance manufacturing); work in dangerous or inaccessible environments (e.g., autonomous systems for
search and rescue); provide large-scale distributed coordination (e.g., automated deployment of sensors in
response to changing situations); are highly efficient (e.g., zero-net energy buildings); and augment
human capabilities (assistive technologies and ubiquitous healthcare monitoring and delivery).

Wireless Testbeds: $500.0 million will also be available for research on experimental wireless
technology testbeds. This work will connect a sufficient number of campuses and cities so that
experiments on these wireless testbeds can scale up to a national, even international level; allow for a
critical mass of people on these campuses and in these cities to explore future open mobile networks at
scale; allow for a rich set of multidisciplinary network science and engineering research experiments,
including the social, behavioral, and economic sciences and engineering; and allow for entrepreneurs in
cities and on campuses to develop novel mobile services not possible on the current Internet.
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DIRECTORATE FOR BIOLOGICAL SCIENCES (BIO) $794,490,000

+$79,950,000/ 11.2%
B1O Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR Request Amount Percent

Molecular & Cellular Biosciences (MCB) $125.90 - $125.59 $145.72 $20.13  16.0%
Integrative Organismal Systems (10S) 216.32 - 216.25  231.65 15.40 7.1%
Environmental Biology (DEB) 142.50 - 142.55  156.40 13.85 9.7%
Biological Infrastructure (DBI) 127.19 0.35 126.86  135.95 9.09 7.2%
Emerging Frontiers (EF) 102.85 - 103.29  124.77 21.48  20.8%
Total, BIO $714.77 $0.35 $714.54 $794.49 $79.95 11.2%

Totals may not add due to rounding.

About BIO

BI1O’s mission is to enable discoveries for understanding life. Through investments in innovative and
transformative research, BIO advances the frontiers of knowledge in the life sciences by increasing our
understanding of complex living systems. BlO-supported projects also provide the theory, data, and other
research resources that advance research in other science and engineering fields. These fields are
adapting and employing principles and processes derived from biological systems to answer fundamental
questions, develop practical applications, and solve problems.

Issues of national importance related to the environment, economy, agriculture, and human welfare
require an understanding of how complex living systems function and interact with each other and with
non-living systems. Research supported by BIO enhances this understanding. As the physical,
computational, mathematical, and engineering fields increasingly use living systems to address their
major questions, NSF’s robust investment in the non-medical biological sciences becomes increasingly
relevant to tackling these multidisciplinary challenges.

Biological concepts are integral to wide-ranging areas of science essential to human welfare and the bio-
economy, including national priorities such as climate science, biotechnology, and bioengineering. Over
the last 3.5 billion years, living organisms have evolved mechanisms for efficiently using energy,
producing an endless array of novel compounds, and storing information in a highly compact, adaptable
format. Fundamental biological research makes these innovations available to inform the next generation
of nano-, bio-, and information technologies. For example, research funded through a BIO CAREER
award recently showed that simple and efficient algorithms can be developed using insights derived from
discoveries about how a nervous system develops. BIO’s investment portfolio includes projects on
understanding the changing dynamics of the biosphere, research on the fundamental characteristics of
biological energy systems, and efforts to broaden participation and develop the next generation of
biological researchers.

B10O provides about 68 percent of federal funding for non-medical, basic research at academic institutions
in the life sciences, including environmental biology, a research area critical for addressing questions
related to climate science.
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B1O Subactivity Funding

(Dollars in Millions)
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FY 2012 Summary by Division

Across all BIO divisions, the FY 2012 Request reflects enhanced support for Science, Engineering,
and Education for Sustainability (SEES), including a priority investment in clean energy and support
for the Research at The Interface of the Biological, Mathematical, and Physical Sciences (BioMaPS)
program. In addition, MCB, I0S, DEB, and DBI support the CAREER program.

MCB’s FY 2012 requested increase of $20.13 million, or 16.0 percent, reflects enhanced support for
fundamental research to understand the dynamics and complexity of living systems at the
biochemical, molecular, and cellular level. Within this increase, MCB will contribute to advanced
manufacturing research via BioMaPS and the National Nanotechnology Initiative. MCB will also
participate in the BioMaPS and SEES activities by supporting fundamental research on the
components and processes that comprise and control biological systems at the nano to cellular scales.
These interdisciplinary efforts will result in accelerated understanding of biological systems, leading
to innovations in manufacturing in such areas as renewable fuels, bio-based materials, bio-imaging,
and bio-inspired sensors.

I0S’s FY 2012 requested increase of $15.40 million, or 7.1 percent, is aimed at fundamental research
on organisms as complex integrated systems, and their interactions with their social and physical
environments especially as they adapt to climate variability and other environmental factors. 10S
also maintains its commitment to support for fundamental plant genome research. The activities of
the Plant Genome Research Program (PGRP) support genome-scale research to accelerate discoveries
about basic plant biology, as well as downstream applications of societal benefit such as crop
improvement, new sources of bio-based energy, and development of novel bio-based materials. 10S
will also participate in BioMaPS and SEES by supporting research on novel energy capture and
transduction systems.
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DEB’s FY 2012 requested increase of $13.85 million, or 9.7 percent, will provide support for
research on complex ecological and evolutionary dynamics to improve our ability to understand the
reciprocal interactions between living systems and the environment, and inform essential
considerations of environmental sustainability. The increase also reflects the Administration’s focus
on climate science research and support for the NSF-wide investment in SEES, including programs
that enhance our understanding of the diversity of life on Earth and basic research and related
activities that enhance fundamental understanding of the complex interactions within and among
natural and human systems, with special emphasis placed on the coupling between human and natural
systems.

DBI’s FY 2012 requested increase of $9.09 million, or 7.2 percent, empowers biological discovery by
supporting the development and enhancement of biological research resources, human capital, and
centers. It also reflects funding for the new NSF investment, Cyberinfrastructure Framework for 21%
Century Science and Engineering (CIF21). Within this increase, DBI will contribute to clean energy
research via support for the SEES Sustainability Research Networks, which link together networks of
researchers exploring the intersection of environmental, energy, and economic understanding needed
for long term sustainability.

EF’s FY 2012 requested increase of $21.48 million, or 20.8 percent, enhances support for developing
priorities. In FY 2012, these are: focused activities within SEES; oversight and management of
NEON, including the start of NEON operations; and coordination of cross-directorate innovation
activities. It also reflects support for NSF’s CIF21 investment. EF will also contribute to clean
energy and advanced manufacturing research through support for BioMaPS.

Major Investments

B10O Major Investments
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY2012 FY 2010 Enacted

Area of Investment Actual FY2011CR Request Amount Percent
SEES Portfolio $121.00 $121.00  $146.00 $25.00 20.7%
Clean Energy 28.20 28.20 55.10 2690 954%
CAREER 30.60 29.06 33.01 395 13.6%
BioMaPS - - 32.57 32.57 N/A
Advanced Manufacturing - - 10.00 10.00 N/A
CIF21 - - 6.00 600 NA

M ajor investments may have funding overlap, and thus should not be summed.

BIO will participate in SEES by funding activities that will generate discoveries, advances, and
capabilities in climate and energy science, engineering, and education to inform societal decisions
needed for future environmental and economic sustainability and sustainable human well-being.
Increased funding will be directed across all BIO divisions, reflecting a broad portfolio of support for
Sustainability Research Networks, research on Sustainable Energy Pathways, Postdoctoral
Fellowships in Sustainable Solutions, Dynamics of Coupled Natural Systems and the Dimensions of
Biodiversity program.
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e BIO will support Foundation-wide clean energy activities by funding research projects and
Sustainability Research Networks that increase fundamental knowledge about how organisms capture
and convert energy, which can form the basis to: imagine, invent, and deploy novel energy systems;
explore alternative energy sources and technologies that can sustain a high quality of life on Earth;
and investigate novel pathways for human energy futures built on a comprehensive understanding of
risks and stressors related to environmental, biospheric, and societal responses associated with new
energy pathways. Funding is split between MCB, 10S, EF, and DBI for this priority in FY 2012.

e BIO supports the CAREER program, an Administration priority. BIO’s CAREER awards support
young investigators who exemplify the role of teacher-scholars through outstanding research,
excellent education, and the integration of education and research within the context of the mission of
their organizations.

e In FY 2012, BIO will support the BioMaPS program, which seeks to integrate research at the
intersections of the biological, mathematical and physical sciences, and engineering in order to
discover, understand, and harness new knowledge to improve the human condition and our ability to
adapt to a changing world. Research foci include discovering new physical, chemical, and
mathematical principles driven by biological interactions; applying chemical and engineering
principals to design and construct novel molecular and cellular systems for more efficient
computational devices, complex circuits and networks, and new biomaterials; and developing novel
nano-scale technologies that sense, collect, measure, and analyze information in real time. Enhanced
support spans all BIO divisions.

e In FY 2012, BIO will support NSF’s advanced manufacturing activities through funding in 10S,
MCB, and EF. A portion of the new investment will be through BioMaPS. These interdisciplinary
efforts will result in accelerated understanding of biological systems, leading to innovations in
manufacturing in areas such as bio-based materials and bio-inspired sensors.

e« BIO’s funding for the new NSF-wide investment, Cyberinfrastructure Framework for 21st Century
Science and Engineering (CIF21), will support each of the new programmatic components of CIF21:
data enabled science, community research networks, new computational infrastructure, and access
and connections to cyberinfrastructure facilities. FY 2012 funding will be split between EF and DBI.
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Summary and Funding Profile

B10O supports investment in research and education as well as research infrastructure through support for
centers and research resources such as databases and collections. BIO supports one major facility, the
National Ecological Observatory Network (NEON), which begins construction in FY 2011; operations
will commence late in FY 2012.

In FY 2012, the number of research grant proposals is expected to increase by approximately 20 percent
compared to FY 2010 Enacted. BIO expects to award approximately 1,130 research grants in FY 2012.
Average annualized award size will increase to reflect increasing costs of research, while duration will be
held level with the FY 2010 Enacted.

In FY 2012, funding for Centers represents 5.3 percent of the BIO portfolio. Centers funding will
increase with both the establishment in FY 2010 of a new Science and Technology Center (STC), the
Bio/computational Evolution in Action Consortium, also known as the BEACON Center for the Study of
Evolution, as well as increased support for a new environmental synthesis center to be established in FY
2011.

Funding for facilities, including initiating support for the maintenance and operations of NEON,
represents 3.1 percent of the BIO portfolio in FY 2012.

B10 Funding Profile

FY 2010

Enacted/

FY 2010  Annualized
Actual FY 2011 CR FY 2012

Estimate Estimate Estimate
Statistics for Competitive Awards:
Number of Proposals 8,060 7,150 8,580
Number of New Awards 1,557 1,370 1,557
Regular Appropriation 1,477 1,370 1,557
ARRA 80
Funding Rate 19% 19% 18%
Statistics for Research Grants:
Number of Research Grant Proposals 6,690 6,080 7,359
Number of Research Grants 1,130 930 1,130
Regular Appropriation 1,129 930 1,130
ARRA 1
Funding Rate 17% 15% 15%
Median Annualized Award Size $171,723 $165,500 $192,330
Average Annualized Award Size $221,637 $206,500 $248,233
Average Award Duration, in years 3.1 3.1 3.1
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BIO Funding for Centers Programs and Facilities

BI1O Funding for Centers Programs
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized ~FY 2012  FY 2010 Enacted
Actual  FY 2011 CR Request  Amount Percent

Centers Programs $33.63 $33.62 $41.71 $8.09 24.1%
Centers for Analysis & Synthesis 22.52 22.52 25.61 3.09 13.7%
Nano Centers 5.11 5.10 5.10 - -
Science & Technology Centers 4.00 4.00 9.00 5.00 125.0%
Science of Learning Centers 2.00 2.00 2.00 - -

No FY 2010 obligations for centers were made with funds provided by the ARRA.

Detailed information on individual centers can be found in the NSF-Wide Investments chapter.
Centers Programs

e Funding for the Centers for Analysis and Synthesis increases by $3.09 million over the FY 2010
Enacted level, to a total of $25.61 million. The program will support four centers in FY 2012, two of
which are supported jointly with the Directorate for Mathematical and Physical Sciences (MPS). The
increased support includes annual increments and a planned ramp up for the new environmental
synthesis center that will be established in FY 2011.

e In addition to the Science and Technology Center for Microbial Oceanography: Research and
Education (C-MORE), BIO will support the BEACON Center for the Study of Evolution in Action.
BEACON is a consortium of universities led by Michigan State University, with partner institutions
of North Carolina A&T State University, the University of Idaho, the University of Texas at Austin,
and the University of Washington. BEACON’s mission is to illuminate the power of evolution in
action to advance science and technology, benefit society, and unite biologists, computer scientists,
and engineers in joint study.

BIO Funding for Facilities
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request Amount  Percent

Facilities $34.71 $25.80 $23.28  -$2.52 -9.8%
Nanofabrication (NNIN) 0.35 0.35 0.35 -
National Ecological Observatory Network (NEON) 34.36 2545 2293  -$2.52 -9.9%

No FY 2010 obligations for facilities were made with funds provided by the ARRA.

For detailed information on individual facilities, please see the Facilities chapter.
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Facilities

e Construction on NEON begins in FY 2011, with funding from the Major Research Equipment and
Facilities (MREFC) account. In FY 2012, NEON operations will begin for the first NEON domain,
the calibration and validation laboratory, and the data center.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please
see this chapter for additional information.

In FY 2010, BIO held two COVs: one for DBI, and one for the Plant Genome Research Program within
I0S. In FY 2011, BIO will hold COV reviews for 10S and MCB. All BIO divisions are responding to
and implementing recommendations from recent COVs. The BIO Advisory Committee (BIO AC) met
twice in 2010, in April and October. The second meeting was held at NEON headquarters in Boulder,
CO, and included a site review of facilities and discussions with scientific staff. FY 2012 COVs are
planned for DEB and EF.

A recent workshop and two recently released reports have been of interest with respect to programmatic
portfolio development. The workshop, held on January 6 and 7, 2011, “Research Frontiers in Bioinspired
Energy: Molecular-level Learning from Natural Systems,” was sponsored by NSF and the Department of
Energy (DOE), and was jointly organized by the National Academies of Science (NAS) Boards on Life
Sciences and Chemical Sciences and Technology. Its focus was to explore the molecular-level frontiers
of energy processes in nature. BIO’s senior management is reviewing the recommendations from the
Presidential Commission for the Study of Bioethics report, NEW DIRECTIONS: The Ethics of Synthetic
Biology and Emerging Technologies, as well as the NAS workshop report, Implementing the New
Biology: Decadal Challenges Linking Food, Energy, and the Environment. These reports will also be
evaluated at the spring 2011 BIO AC meeting for potential implementation of recommendations and
incorporation into future fiscal year program planning. In addition, the 2010 NAS report, Research at the
Intersection of the Physical and Life Science, has informed the development of the BioMaPS program in
FY 2012.

In FY 2010, BIO initiated a Science and Technology Policy Institute (STPI) study to assess the scientific,
technological, economic and societal impacts of NSF/BIO’s investments in plant biology research. Final
results from this study are expected during FY 2011.

Number of People Involved in BIO Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA FY 2011 CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 5,791 452 4,547 4,530
Other Professionals 1,727 60 1,838 1,830
Postdoctorates 1,474 4 1,561 1,550
Graduate Students 2,947 9 3,123 3,330
Undergraduate Students 4,641 38 3,995 4,290
Total Number of People 16,580 563 15,064 15,530
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DIVISION OF MOLECULAR AND $145,720,000
CELLULAR BIOSCIENCES (MCB) +$20,130,000 / 16.0%
MCB Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011CR  Request Amount Percent

MCB Funding $125.90 $12559  $145.72 20.13  16.0%

Research 124.78 124.89 145.02 20.13 16.1%
CAREER 14.12 14.06 15.86 1.80 12.8%

Education 1.12 0.70 0.70 - -

MCB supports fundamental research and educational activities that promote understanding of complex
living systems at the molecular, subcellular, and cellular levels. Research supported by MCB typically
combines integrated theoretical and experimental approaches with technologies derived from biological,
physical, mathematical, computational, and engineering sciences. Projects are particularly encouraged in
emerging areas such as single molecule or single cell studies, RNA biology, and synthetic biology. The
MCB research portfolio also emphasizes projects aimed at understanding and predicting the molecular
and cellular foundation of adaptation to environmental change. MCB continues to forge partnerships to
support research that intersects biology and fields such as physical sciences and engineering, to introduce
new analytical and conceptual tools for biological research, and to provide unique education and training
opportunities for the next generation of researchers, scientific educators, and scientifically literate
citizens.

In general, 44 percent of the MCB portfolio is available for new research grants. The remaining 56
percent funds continuing grants made in previous years.

FY 2012 Summary

Research

e Maintaining the health of its disciplinary knowledge base is one of BIO’s top priorities, which is
reflected in requested increases for all divisions. Increased support for basic biological research will
yield insights that can be used to produce the next generation of nano-, bio-, and information
technologies (+$2.87 million to a total of $144.60 million).

e The blueprint for the form and function of an organism lies in its DNA and in the way that DNA
is expressed as it interacts with its environment. MCB will support research to link the distinctive
properties of organisms — from form to physiology to behavior — to the selective expression of
their genetic information.

e As with all BIO divisions, MCB will support BioMaPS in partnership with the Engineering and
Mathematical and Physical Sciences Directorates (+$5.40 million to a total of $5.40 million).

e MCB will contribute $5.0 million to advanced manufacturing research via BioMaPS and the National
Nanotechnology Initiative by supporting fundamental research on the components and processes that
comprise and control biological systems at the nano to cellular scales.

e Synthetic Biology employs an unconventional approach to understanding living systems by
using chemical and engineering principles to design and construct (or reconstruct) functional
molecular and cellular systems. MCB will encourage support of interdisciplinary research
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employing Synthetic Biology approaches to advance our understanding of living systems and to
enhance the quality of life on Earth.

e MCB will also contribute $5.0 million to clean energy research through the BioMaPS and SEES
activities to support research on novel processes used by living organisms to capture and transduce
energy.

e MCB will prioritize research of societal importance, particularly related to energy, environment,
and the diversity of life on Earth. Fundamental knowledge about how organisms capture and
convert energy will help us develop sources of clean energy. For example, research funded by
MCB has provided the basis for engineering of a nanoscale biocatalyst that uses light energy to
generate hydrogen, a clean energy source. In addition, understanding the molecular and cellular
basis for the adaptation of organisms to their environment is essential to understanding the central
role of the diversity of life on Earth in adapting to or bringing about environmental change.

e MCB will increase support for CAREER (+$1.80 million to a total of $15.92 million) in accordance
with Administration priorities.

Education
e All BIO divisions include support for Research Experiences for Teachers (RET) and Research
Experiences for Undergraduates (REU) activities.

BIO - 10



FY 2012 NSF Budget Request to Congress

DIVISION OF INTEGRATIVE ORGANISMAL SYSTEMS (10S) $231,650,000
+$15,400,000 / 7.1%
10S Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over
Omnibus Annualized FY ~ FY 2012 FY 2010 Enacted
Actual 2011 CR  Request Amount Percent
10S Funding $216.32 $216.25  $231.65 $15.40 7.1%
Research 172.04 170.25 185.65 15.40 9.0%
CAREER 7.83 7.00 8.00 1.00 14.3%
Education 8.81 6.00 6.00 - -
Infrastructure 35.47 40.00 40.00 -

I0S supports research and education aimed at understanding the diversity of plants, animals, and
microorganisms as complex systems interacting with their environments. Reaching a systems level
understanding of organisms will require a new emphasis on interdisciplinary approaches and development
of new tools. These approaches span computational, molecular, cellular, individual organism and
population levels of inquiry. Many activities supported by 10S focus on biological processes that affect
organismal development, structure, performance, and interactions under varying environmental
conditions. 10S-supported research focuses on investigating organismal performance in an environmental
context, which is significant for understanding reciprocal interactions between living systems and the
environment.

The activities of the Plant Genome Research Program (PGRP) support genome-scale research to
accelerate discoveries about basic plant biology as well as downstream applications of potential societal
benefit such as crop improvement, development of new sources of bio-based energy, development of
sources of novel bio-based materials, and adaptation to global climate variability.

The Basic Research to Enable Agricultural Development (BREAD) Program will continue support for
basic research to test innovative, early-concept approaches and technologies for sustainable, science-
based solution to problems of agriculture in developing countries. BREAD in FY 2012 is supported by
NSF ($6.0 million) and the Bill & Melinda Gates Foundation ($6.0 million) through funding provided to
NSF.

In general, 55 percent of the 10S portfolio is available for new research grants. The remaining 45 percent
funds continuing grants made in previous years.

FY 2012 Summary

Research

e Maintaining the health of its disciplinary knowledge base is one of BIO’s top priorities, which is
reflected in requested increases for all divisions. In 10S (+$4.95 million to a total of $185.95 million)
there is an emphasis on cross-disciplinary, integrated approaches, from the genome to the organism,
to understanding complex living systems, especially as they interact with, and adapt to, a changing
environment. Enabling research at the interfaces of organismal biology, environmental biology, and
molecular and cellular biology, to address major questions in organismal biology and climate science,
will be a priority. These studies are expected to extend the understanding of organismal structure and
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function at all scales, from the individual to populations. For example, research funded by 10S has

shown that tree resins collected by honey bees to fight microbes in the hive aids their immune

systems. Local differences in the availability of resin producing trees and genetic behavioral
differences in how much resin is collected provide insight into the interaction between these
economically important pollinators and their environment at multiple scales.

o New genomic technologies and computational tools are critical to gaining a mechanistic
understanding of such diverse processes as plant development and animal development from
elaboration of the nervous system to behavior processes. 10S will support development of
critical tools and resources to enable a systems-level understanding of these processes.

e 10S will continue to support basic research with the potential to yield societal benefits, in such
areas as bio-inspired materials, industrial raw materials and new sources of energy. Ongoing
genome-scale research within PGRP and BREAD will continue to accelerate basic discoveries
with potential downstream applications.

e |0S will support BioMaPS, especially in areas relevant to bio-inspired design (+$4.39 million to a
total of $4.39 million in 10S).

e |OS will contribute $5.0 million to clean energy research through BioMaPS and SEES to support
research on novel energy capture and transduction systems.

o Responding to the national priority of supporting young investigators, 10S support for CAREER
increases (+$1.0 million to a total of $8.00 million).

Education

e All BIO divisions include support for Research Experiences for Teachers (RET) and Research
Experiences for Undergraduates (REU) activities.

Infrastructure
e Within infrastructure, the 10S Request includes investments in research resources essential to the
plant genome research program.
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DIVISION OF ENVIRONMENTAL BIOLOGY (DEB) $156,400,000
+$13,850,000 / 9.7%
DEB Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount Percent

DEB Funding $142.50 $142.55  $156.40 $13.85 9.7%

Research 139.15 140.55 154.40 13.85 9.9%
CAREER 492 450 5.14 0.64 14.2%

Education 3.35 2.00 2.00 - -

DEB supports catalytic and transformative research to inventory life on earth, to discover life’s origins
and evolutionary history, and to understand the dynamics of ecological systems. Ecological systems, in
turn, provide goods and services upon which human health and welfare depend (e.g., breathable air,
potable water, food and fiber, crop pollination, disease control). Long-term DEB research is critical to
understanding the feedbacks between natural and human systems. Scientific foci in DEB address the
process of evolution; describe the genealogical relationships of all life; elucidate the spatial and temporal
interactions of species interactions that lead functional communities; and determine the flux of energy and
materials through ecosystems. This theoretical and empirical research in ecology, evolution, and the
diversity of life is enhanced by dynamic interactions with the fields of genomics, computer science, and
mathematics.

In general, 51 percent of the DEB portfolio is available for new research grants. The remaining 49
percent funds continuing grants made in previous years.

FY 2012 Summary

Research

e Maintaining the health of its disciplinary knowledge base is one of BIO’s top priorities, which is
reflected in requested increases for all divisions. Support increases in DEB (+$3.26 million to a total
of $153.05 million) for fundamental research on ecological and evolutionary patterns and processes at
all spatial and temporal scales in the context of climate science and other environmental factors.

e BioMaPS (+$3.39 million to a total of $3.39 million) supports interdisciplinary research at the
intersection of the life and physical sciences, such as theories underlying the interactions at various
levels of biological organization, from gene to population to ecosystem.

e Funding for SEES (+$5.0 million to a total of $5.0 million) supports the Dimensions of Biodiversity
program and the Dynamics of Coupled Natural and Human Systems.

e The Dimensions of Biodiversity program will use integrative, innovative approaches to transform
how we describe and understand the role and scope of life on Earth. Previous research funded by
DEB has demonstrated that species losses in ecosystems due to fragmentation of natural habitats
can result in increases in the transmission of infectious diseases such as West Nile virus, Lyme
disease, and Hantavirus. Supporting studies to elucidate the functional role of biological
diversity, a major knowledge gap, is a central focus of the Dimensions program.

¢ Responding to the national priority of supporting young investigators, DEB support for CAREER
increases (+$640,000 to a total of $5.14 million).
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o DEB supports research for which long-term data are critical to address some of our most pressing
environmental challenges. Increased support for the Long Term Ecological Research (LTER)
program will cover planned annual increments for LTER sites (+$1.5 million to a total of $23.11
million).

Education
e All BIO divisions include support for Research Experiences for Teachers (RET) and Research
Experiences for Undergraduates (REU) activities.
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DIVISION OF BIOLOGICAL INFRASTRUCTURE (DBI) $135,950,000
+$9,090,000 / 7.2%
DBI Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus  ARRA Annualized FY ~ FY 2012 FY 2010 Enacted
Actual  Actual 2011 CR Request Amount Percent
DBI Funding $127.19  $0.35 $126.86  $135.95  $9.09 7.2%
Research 41.68 40.80 5835 1755  43.0%
CAREER 3.72 - 3.50 4,01 051  14.6%
Centers Funding (total) 33.63 - 33.62 41.71 8.09 24.1%
Natl. Ctr for Ecol. Analysis & Synthesis 3.70 - - N/A
Natl. Environmental Synthesis Center - 3.70 6.00 230  62.2%
Natl. Evolutionary Synthesis Center 5.50 - 5.50 53  -0.15 -2.7%
Natl. Institute for Math and Bio Synthesis 2.35 - 2.35 2.35 - -
iPlant 10.97 - 10.97 11.91 0.94 8.6%
Cntrs. for Enviro. Implications of Nanotech. 511 - 5.10 5.10 - -
STC: Microbial Oceanography: Res. & Ed. 4.00 - 4.00 4.00 - -
STC: BEACON - 5.00 5.00 N/A
SLC: Temporal Dynamics of Learning 2.00 - 2.00 2.00 - -
Education 21.77 0.35 26.06 1760  -8.46 -32.5%
Infrastructure 57.74 - 60.00 60.00 - -
NNIN 0.35 - 0.35 0.35 - -
Research Resources 57.39 - 56.75 56.75 - -

DBI empowers biological discovery by supporting the development and enhancement of biological
research resources, human capital, and centers. In particular, DBI supports the development of, or
improvements to, research infrastructure, including instruments, software, and databases; and the
improvements to biological research collections, living stock collections, and field stations and marine
labs. In addition, DBI funds the development of human capital through support of undergraduate,
graduate, and postdoctoral research experiences. Support of center and center-like activities creates
opportunities to address targeted but deep biological questions that have major societal impact.

DBI supports research resources that include the development of research tools, acquisition of
instrumentation, and infrastructure improvements; human resource activities; and centers. Approximately
45 percent of the DBI budget is available for new awards each year, with approximately 36 percent
available for new research grants. Approximately 30 percent supports Centers, while the remainder is
distributed through grants for various DBI and BIO priorities and continuing funds for grants made in
previous years.

FY 2012 Summary

Research
o DBI will support BioMaPS (+$4.39 million to a total of $4.39 million), focusing on areas such as bio-

inspired information technologies and nano-scale bio-sensors.
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BIO will be actively involved in all aspects of the new CIF21 investment, as its components are
important to advancement across all of the biological sciences. Support will focus on Data-Enabled
Science, but will also be directed to Community Research Networks and Access and Connections to
Cyberinfrastructure Facilities (+$3.0 million to a total of $3.0 million).

CAREER funding in DBI increases by $510,000 to a total of $4.01 million in FY 2012. This increase
is consistent with DBI’s emphasis on supporting early career researchers.

The Research Improvement Grants (RIG) program will end in DBI (-$2.0 million), as the program did
not receive the increased numbers of proposals from underrepresented groups, as was intended. RIG
will be absorbed and supported across the other BIO divisions.

DBI contributes $5.0 million to clean energy research through support for SEES Sustainability
Research Networks to link together networks of researchers exploring the intersection of
environmental-energy and economic understanding needed for long term sustainability.

Centers

As planned, FY 2010 was the final year of funding for the National Center for Ecological Analysis
and Synthesis. Support for the new environmental synthesis center that will be established in FY
2011 increases to a total of $6.0 million in FY 2012. The center will stimulate research, education,
and outreach at the interface of the biological, geological, and social sciences, and foster synthetic,
collaborative, cross-disciplinary efforts.

Small adjustments are provided for the National Evolutionary Synthesis Center (-$150,000 to a total
of $5.35 million) and iPlant (+$940,000 to a total of $11.91 million) as part of existing cooperative
agreement annual increments.

BIO will initiate support (+$5.0 million) for a new STC, the BEACON Center for the Study of
Evolution in Action. BEACON unites biologists, computer scientists and engineers in joint study.

Education

Support for a number of BIO programs, Undergraduate Research Mentoring (URM) and
Interdisciplinary Training for Undergraduates in Biological and Mathematical Sciences (UBM) will
be eliminated (-$4.10 million), and support is decreased for IGERT (-$3.25 million to a total of $3.25
million). Funding from these reductions will be used to support new biology undergraduate education
activities resulting from the recommendations of the “Vision and Change: A Call to Action”
conference and report: http://visionandchange.org/files/2010/03/VVC_report.pdf. In addition, some
new activities will be developed by partnering with the Education and Human Resources Directorate
(EHR) on new pilot programs aimed at improving undergraduate STEM education.

ADVANCE increases (+$70,000 to a total of $2.57 million) in accordance with NSF priorities.

Infrastructure

DBI investments in infrastructure further advances in all areas of biological research as well as
databases, resources, and tools for the entire biology community. For example, historically the
amount of animal vocalization and associated species data has been limited, due to the enormous
human effort and cost required for field collecting. DBI has funded the development of permanent
and portable recording devices and accompanying software to automate species identification, which
has made major contributions to the spatial and temporal coverage of animal biodiversity data. These
technological advances have allowed for improved collection of biodiversity data that is aiding land
managers in assessing ecosystem health and making informed conservation decisions.
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DIVISION OF EMERGING FRONTIERS (EF) $124,770,000
+$21,480,000 / 20.8%
EF Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR Request Amount  Percent

EF Funding $102.85 $103.29  $124.77 $21.48 20.8%
Research 58.52 66.94 76.94 10.00 14.9%
Education 9.97 10.90 14.90 4.00 36.7%
Infrastructure 34.36 35.45 32.93 -2.52 -7.1%

NEON 34.36 25.45 22.93 -2.52 -9.9%

EF identifies, incubates, and supports infrastructure and research areas that transcend scientific disciplines
and/or advance the conceptual foundations of biology. For example, research supported by EF found that
cockroaches scrambling over rough terrain do not change the neural signals to their leg muscles; instead,
control is built into the mechanics of their legs that requires no active adjustments from a brain. This
ability to self-stabilize like an extraordinary passive suspension system was predicted by project
mathematicians and built into a robot to improve maneuverability. Using a novel model approach, this
research team “rewrote” the neural code from the spinal cord to the leg muscles in running cockroaches to
tease apart the complex neural and muscular networks, information which was used to revise the
mathematical models that were applied to the robot. This fundamental research to understand how
animals control legged locomotion is advancing the design of the first search-and-rescue robot that has
performance truly comparable to animals.

Typically, developing programs and priority areas begin in EF and then shift to other BIO divisions to
become part of the disciplinary knowledge base. Examples include the Assembling the Tree of Life and
Ecology of Infectious Diseases programs. Supporting biological research that crosses scales of
organization and involves multiple disciplines continues to be a high priority, and is particularly relevant
for research questions related to global change. EF also facilitates the development and implementation
of new forms of merit review and mechanisms to support transformative research and stimulate creativity.
These goals are accomplished by promoting cultural change within and across scientific disciplines to
increase and strengthen multidisciplinary collaborations, encourage curiosity and exploration through
novel mechanisms and investments, and facilitate support of research areas relevant to all of biology by
targeted co-funding throughout the directorate.

In general, 90 percent of the EF portfolio is available for new research grants. The remaining 10 percent
funds continuing grants made in previous years.

FY 2012 Summary

Research

e The Advancing Theory in Biology program (-$5.0 million) and the Life in Transition focus (-$10.0
million), after development and growth in EF, now shift to be supported as a mainstream activity
across all other BIO divisions.
The CDI program will end in BIO (-$1.0 million) as support refocuses on CIF21.

e Investment increases include:
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e Active involvement in all aspects of the new CIF21 emphasis, as components are important to
advancement across all of the biological sciences. Support will focus on Data-Enabled Science,
but will also be directed to Community Research Networks and Access and Connections to
Cyberinfrastructure Facilities (+$3.0 million to a total of $3.0 million)

o EF will support SEES (+$5.0 million to a total of $5.0 million) through sustainability research
networks and the Dimensions of Biodiversity program, which is designed to provide an enhanced
and integrated understanding of the key natural variation and function of life on Earth, across
genetic, taxonomic, and functional dimensions.

e Continued funding ($10.0 million total) will be provided for an activity in support of digitization
of scientific information associated with biological specimens held in U.S. research collections.
This program was begun in FY 2009 with funding from ARRA. A strategic plan developed by
the community and released in FY 2010 will guide investments in FY 2012.

e Continued support of research activities relevant to NEON, including macrosystems biology, as
construction continues on NEON.

e EF contributes $5.0 million to clean energy research via BioMaPS, by supporting research on
novel processes used by living organisms to capture and transduce energy.

e EF contributes $10.0 million to advanced manufacturing research via BioMaPS, by supporting
research that aims to understand the components and processes that comprise and control
biological systems from the nano to cellular scales.

Education

In FY 2012, BIO is focusing on support for new biology undergraduate education activities, including
selected Transforming Undergraduate Biology Education (TUBE) activities with well-developed
metrics (+$4.0 million to a total of $14.90 million). This is based on the recommendations of the
2009  “Vision and Change: A Call to Action” conference and  report
(http://visionandchange.org/files/2010/03/VC_report.pdf). In addition, some new activities will be
developed, including partnering with EHR on new pilot programs aimed at improving undergraduate
STEM education.

Infrastructure

In FY 2012, management and operations funding for NEON will commence, assuming a construction
start by July 2011. The request for $22.93 million will enable operations of the first two domains
constructed, including related management and technical support, seasonal biological sampling, and
domain facility costs. Project planning costs conclude as the NEON project transitions into
construction and operations.
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DIRECTORATE FOR COMPUTER AND INFORMATION $728,420,000

SCIENCE AND ENGINEERING (CISE) +$109,590,000/ 17.7%
CISE Funding
(Dollars in Millions)
Enacted/
FY 2010 Annualized Change Over
Omnibus ~ FY 2011 FY 2012 FY 2010 Enacted
Actual CR  Request Amount Percent
Computing and Communication
Foundations (CCF) $170.40 $170.35  $210.13 $39.78 23.4%

Computer and Network Systems (CNS) 204.33 $204.42  $235.20 30.78 15.1%
Information and Intelligent Systems (I1S) 163.21 $163.32  $197.35 34.03 20.8%
Information Technology Research (ITR) 80.78 $80.74 $85.74 5.00 6.2%
Total, CISE $618.71 $618.83  $728.42 $109.59 17.7%

Totals may not add due to rounding.

About CISE

CISE’s mission is to promote the progress of computer and information science and engineering research
and education; to promote understanding of the principles and uses of advanced computer,
communications, and information systems in service to society; and to contribute to universal,
transparent, and affordable participation in an information-based society. CISE supports ambitious long-
term research and research infrastructure projects within and across the many sub-fields of computing,
contributes to the education and training of computing professionals and, more broadly, informs the
preparation of a U.S. workforce with computing competencies essential to success in an increasingly
competitive, global market.

Essentially all practical applications of Information Technology (IT) are based on ideas and concepts that
emerged from investments in basic computing research. These fundamental ideas and concepts have
enabled innovative products and applications that now permeate all areas of modern life. IT forms a
sizeable portion of the economy and it drives discovery and innovation in many other areas, including
advanced scientific research, healthcare, energy and sustainability science, national and homeland
security, and public and private organizational effectiveness and efficiency. Innovation in IT will remain
an essential and vital force in productivity gains and economic growth in both the manufacturing and
service sectors for many years to come, positioning NSF and CISE as central and essential actors in
improving the Nation’s economic outlook and advancing a highly trained, technologically astute
workforce.

CISE continues to play a leadership role in the multi-agency Subcommittee on Networking and
Information Technology Research and Development (NITRD), which is co-chaired by the CISE Assistant
Director. All research, education, and research infrastructure projects supported by CISE enrich the
agency’s NITRD portfolio.

NSF provides approximately 82 percent of the total federal support for basic research at academic
institutions in computer science. Since 1995, networking and IT industries have accounted for 25 percent
of the Nation’s economic growth, although they represent only three percent of the gross domestic
product.*

! Leadership Under Challenge: IT R&D in a Competitive World, President’s Council of Advisors on Science and Technology (PCAST) 2007,
page 9.
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CISE Subactivity Funding
(Dollars in Millions)
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FY 2012 Summary by Division

o CCF’s FY 2012 Request is focused on enhancing support for core programs and, as part of the NSF-
wide Science, Engineering and Education for Sustainability (SEES) and clean energy investments,
funding foundational research in energy-intelligent computing, the development of new theory,
algorithms, and design principles to optimize energy-computational performance in computing and
communications systems, and the scalability and sustainability of smart energy production software
and hardware. CCF will also support the NSF-wide Cyberinfrastructure Framework for 21% Century
Science and Engineering (CIF21) investment through research on new functional capabilities in
support of the entire software lifecycle and the development of new sustainable software elements.
CCF will support research in advanced manufacturing through investments in the National
Nanotechnology Initiative Signature Initiative: Nanoelectronics for 2020 and Beyond (NEB). CCF
will focus on research leading to innovations on novel computational paradigms that will take
computation and information processing beyond Moore’s Law.

e CNS’s FY 2012 Request reflects its commitment to support the NSF-wide SEES investment through
research to explore the use of information technology in smart sensing systems that promise to save
energy and reduce greenhouse gas emissions as well as the systems trade-offs among computation,
communication, and performance. CNS will support research on the networking and computing
systems dimensions of clean energy through investments in the NSF-wide SEES Sustainable Energy
Pathways (SEP) and Sustainability Research Networks (SRN) activities. CNS will also support the
NSF-wide CIF21 investment through research in new experimental architectures and approaches to
leading-edge computational infrastructure (e.g., clouds, clusters, data centers) as well as new
approaches to networking and distributed computing that allow for seamless access to distributed
computational resources. In partnership with the Directorate for Engineering (ENG), CNS will
support the research in advanced manufacturing through increased support for forward-looking
research on cyber-physical systems. CNS will continue to support the Trustworthy Computing
program, which includes support for the Comprehensive National Cybersecurity Initiative (CNCI),
with a focus on new computing and networking security and privacy architectures. CISE supports
CNCI in collaboration with the Office of Cyberinfrastructure (OCI) and the Directorate for Social,
Behavioral and Economic Sciences (SBE). CNS will partner with the Directorates for Mathematical
and Physical Science (MPS), Engineering and SBE to support the Enhancing Access to Radio
Spectrum (EARS) program’s goal of sponsoring research that can enable more users to share a fixed
amount of radio spectrum.
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11S’s FY 2012 Request will provide support for the NSF-wide SEES investment through research to
optimize energy usage through intelligent decision-making for compute- and data-intensive systems.
I1S will support research on the information processing dimensions of clean energy through additional
investments in the NSF-wide SEES Sustainable Energy Pathways (SEP) activity. In addition, 1S will
participate in the NSF-wide CIF21 investment through research in data analytics and e-science,
including new approaches to data mining, machine learning and knowledge extraction and
visualization. 1S will lead CISE's investment in Smart Health and Wellbeing research partnering
with ENG and SBE, as well as CISE's other divisions. I1S will spearhead the multi-agency National
Robotics Initiative by investing in the basic science and engineering of robotics, with accompanying
industrial transfer, productization, distribution, and support.

ITR’s FY2012 Request will support the cross-directorate investment in public-private partnerships
that promise to enhance IT innovation. Leveraging recent partnerships with a variety of private sector
organizations, CISE will create an academic-industry research incubator that encourages and supports
transformative research at the computing frontier. 1TR will continue support for the Expeditions in
Computing program. In planning and implementing Expeditions, researchers are encouraged to come
together within or across departments or institutions to identify compelling, transformative research
agendas that promise disruptive innovations in computing and information for many years to come.
In collaboration with ENG and MPS, ITR will support research on advanced manufacturing through
increased investments in innovative partnerships and collaborations between universities and
industries, in part through the Industry/University Cooperative Research Center (I/UCRC) program.
This program establishes centers that partner industry with university research efforts. ITR provides
flexibility for emerging high-priority areas of potentially transformative research.

Major Investments

CISE Major Investments
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY2012 FY 2010 Enacted

Area of Investment Actual FY2011CR Request Amount Percent
CAREER $41.56 $50.96 $57.91 $6.95 13.6%
SEES Portfolio 15.00 17.00 46.36 2936 172.7%
Comprehenisve National 40.00 40.00 37.00 -300  -7.5%

Cybersecurity Initiative (CNCI)
SEBML (includes NNI: 15.00 15.00 20.00 500 33.3%

Nanoelectronics for 2020

and Beyond)
National Robotics Initiative - - 17.50 17.50 N/A
Smart Health and Wellbeing 15.00 15.00 17.00 200 13.3%
CIF21 - - 16.00 16.00 N/A
Science and Technology Centers 7.32 7.32 9.00 168 23.0%
EARS - - 7.00 7.00 N/A

M ajor investments may have funding overlap, and thus should not be summed.

Proposed activities in CISE for FY 2012 were guided by its strategic priorities: supporting the NSF wide
investments in SEES and CIF21; Innovating for Society, which includes activities in robotics (such as the
multi-agency National Robotics Initiative), Smart Health and Wellbeing, and Enhancing Access to the
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Radio Spectrum (EARS); and enhancing core disciplinary research, including support for CAREER
awards. Additional investments include support for science and technology centers, the National
Nanotechnology Initiative Signature Initiative: Nanoelectronics for 2020 and Beyond, and the
Comprehensive National Cybersecurity Initiative (CNCI). CISE is also focusing on support for clean
energy, via our participation in SEES; and advanced manufacturing, through activities in Cyber-Physical
Systems, the National Nanotechnology Initiative, and the Industry/University Cooperative Research
program.

CAREER: CISE supports the CAREER program, an Administration priority. Contributing to the
development of current and future generations of computing faculty is a priority and is reflected in the
strong CISE commitment to the CAREER program.

Science, Engineering and Education for Sustainability (SEES): In FY 2012, CISE will support the
NSF-wide SEES investment and enrich the SEES portfolio with a program aimed at the challenges
created as well as addressed by information and communications technologies. This effort will
support research activities developing algorithmic foundations and new software and hardware for
energy-efficient, energy-aware, and sustainable computing and communications.

Through the SEES portfolio, CISE will support research on clean energy through investments in the
NSF-wide SEES Sustainable Energy Pathways (SEP) and Sustainability Research Networks (SRN)
activities.

Comprehensive National Cybersecurity Initiative (CNCI): In FY 2012, CISE is focused on the
development of a Science of Cybersecurity as well as three game-changing research themes — Moving
Target Defense, Tailored Trustworthy Spaces, and Cyber Economic Incentives. In partnership with
OCI, CISE will also actively work to transition the best of this new research into a secure research
infrastructure. The Science of Cybersecurity will develop the underlying fundamental principles that
allow for the adoption of a more scientific approach to building, maintaining, and using trustworthy
systems. Moving Target Defense research aspires to elude attackers through diverse, shifting, and
increasingly complex cyber techniques and mechanisms. The Tailored Trustworthy Spaces theme
supports research into varying trustworthy space policies and services that are context specific with
the aim to create flexible, distributed trust environments. The Cyber Economic Incentives theme,
which both CISE and SBE support, focuses on research at the interstices of economic and computer
sciences to achieve secure practices through the development of market forces that incentivize good
behavior.

Science and Engineering Beyond Moore’s Law (SEBML): In partnership with other federal agencies,
MPS, ENG and the Directorate for Biological Sciences (BIO), CISE will support research in
advanced manufacturing, in part through investments in the National Nanotechnology Initiative
Signature Initiative: Nanoelectronics for 2020 and Beyond. CISE will support research leading to
departures from traditional architectural practices of computing, including reconfigurable, evolvable,
adaptive hardware architectures and the use of heterogeneous systems that can dynamically change
via software mechanisms and architectures capable of combating error prone devices at the nano-
scale.

The National Robotics Initiative (NRI) is a new inter-agency initiative that engages four U.S.
agencies (NSF, NASA, NIH and USDA) in a concerted program to provide U.S. leadership in science
and engineering research and education aimed at the development of next generation robotics,
conceived as robots that work beside, or cooperatively, with people in areas such as manufacturing,
space and undersea exploration, healthcare and rehabilitation, military and homeland surveillance and
security, education and training, and safe driving. In partnership with ENG, CISE will focus on
fundamental research in robotics science and engineering. This includes advanced sensing, control,
and power sources; dynamical system mechanics; optimization, design, and decision algorithms;
problem-solving architectures; hybrid architectures that integrate or combine methods (deductive,
case-based, symbolic, etc.); safe and soft structures and mechanisms with reactive surfaces and elastic
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actuators; computational models of human cognition; integration of artificial intelligence, computer

vision, and assistive robotics.

e Smart Health and Wellbeing: Partnering with ENG and SBE, CISE will support Smart Health and
Wellbeing in FY 2012. CISE will pursue improvements in safe, effective, efficient, equitable, and
patient-centered health and wellness technology and services through innovations in computer and
information science and engineering that recognize the technical feasibility of diagnosis, treatment,
and care based on an individual's genetic makeup and lifestyle and acknowledge the changing
demographics of an increasingly aging population. This program supports the vision laid out in the
recent National Research Council report, “Computational Technology for Effective Health Care,” (W.
Stead and H. Lin, editors) and responds to two reports from the President’s Council of Advisors on
Science and Technology (PCAST) issued in FY 2011: “Report to the President, Realizing the Full
Potential of Health Information Technology to Improve Healthcare for Americans: The Path
Forward”, and “Report to the President and Congress, Designing A Digital Future: Federally Funded
Research and Development in Network and Information Technology” that advises a “national long-
term multi-agency research initiative on Networking and Information Technology (NIT) that goes
well beyond the current national program to adopt electronic health records.”

e CIF21: In FY2012, CISE support for the new NSF-wide CIF21 investment will focus on two
particular areas: new computational infrastructure and data-enabled science.

e New computational infrastructure: CISE investments in software will catalyze and nurture the
multidisciplinary processes required to support the entire software lifecycle, and result in the
development of sustainable community software elements at all levels of the software stack.

o Data-enabled science: CISE investments will lead to advances in data analytics or e-science tools
and techniques — such as data mining, machine learning, and data visualization.

e Science and Technology Centers: Support for the Science and Technology Center for Embedded
Networked Sensing sunsets as planned in FY 2011. In FY 2012, CISE will continue to fund the
Team for Research in Ubiquitous Secure Technology (TRUST) at the University of California at
Berkeley. Starting in FY 2011, CISE is supporting an STC for the Science of Information at Purdue
University.

e Enhancing Access to the Radio Spectrum (EARS): In partnership with MPS, ENG, and SBE, CISE
will initiate support for the basic research that underpins EARS in FY 2012. The recent NSF
workshop report, Enhancing Access to the Radio Spectrum, outlines the need for research on new and
innovative ways to use the spectrum more efficiently. CISE will focus on the development of new
wireless testbeds to support experiments on increasing the efficiency with which the spectrum is used.
Additional information on EARS is available in the Selected Cross-Cutting Programs section of the
NSF-wide Investments chapter.

Summary and Funding Profile

CISE supports investment in core and interdisciplinary research and education as well as research
infrastructure, such as centers and facilities.

In FY 2012, the number of research grant proposals is expected to increase by approximately 1,630
compared to FY 2010 Enacted. CISE expects to award approximately 1,590 research grants in FY 2012.
Average annualized award size and duration will be held level with the FY 2010 Enacted.
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CISE Funding Profile

FY 2010

Enacted/

FY 2010 Annualized
Actual FY 2011 CR FY 2012

Estimate Estimate Estimate
Statistics for Competitive Awards:
Number of Proposals 6,486 5,900 7,630
Number of New Awards 1,586 1,450 1,840
Regular Appropriation 1,567 1,450 1,840
ARRA 19 - -
Funding Rate 24% 25% 24%
Statistics for Research Grants:
Number of Research Grant Proposals 6,140 5,600 7,230
Number of Research Grants 1,350 1,220 1,590
Regular Appropriation 1,349 1,220 1,590
ARRA 1 - -
Funding Rate 22% 22% 22%
Median Annualized Award Size $150,000 $140,000 $140,000
Average Annualized Award Size $199,356 $180,000 $180,000
Average Award Duration, in years 2.9 3.0 3.0

CISE Funding for Centers Programs and Facilities

CISE Funding for Centers Programs
(Dollars in Millions)

FY 2010

FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY 2012  FY 2010 Enacted

Actual FY 2011 CR Request  Amount Percent
Centers Programs $9.82 $9.82 $11.50 $1.68 17.1%
STC: Center for Embedded Networked 3.32 3.32 - -3.32 -100.0%
Sensing (CCF)
STC: Team for Research in Ubiquitous 4.00 4.00 4.00 - -
Secure Technology (CCF)
STC: Science of Information (CCF) - - 5.00 5.00 N/A
SLC: Pittsburgh Science of Learning 2.50 2.50 2.50 - -
(ITR)

No FY 2010 obligations for centers were made with funds provided by the ARRA, so that column is not included here.

Detailed information on individual centers can be found in the NSF-Wide Investments chapter.
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Centers Programs

Funding for the Center for Embedded Networked Sensing (CENS) at the University of California at
Los Angeles will end as planned in FY 2011, after ten years of support.

In FY 2012, CISE will provide the eighth year of funding for the Team for Research in Ubiquitous
Secure Technology (TRUST) at the University of California at Berkeley. TRUST is focused on the
development of cybersecurity science and technology that will radically transform the ability of
organizations to design, build, and operate trustworthy information systems for the Nation's critical
infrastructure by addressing the technical, operational, legal, policy, and economic issues affecting
security, privacy, and data protection as well as the challenges of developing, deploying, and using
trustworthy systems.

Starting in FY 2011, CISE is supporting the Center for the Science of Information at Purdue
University. This center will develop a unifying set of principles to guide the extraction, manipulation,
and exchange of information, integrating elements of space, time, structure, semantics and context.
The center will bring together researchers from diverse fields (physics, life science, chemistry,
computer science, economics, etc.) to develop models and methods to apply to these diverse
applications.

CISE will continue support for the Pittsburgh Science of Learning Center (SLC) for Robust Learning.
The Pittsburgh SLC will leverage cognitive theory and cognitive modeling to identify the
instructional conditions that cause robust student learning in order to enhance scientific understanding
of robust learning in educational settings and create a research facility to support field-based
experimentation, data collection, and data mining.

CISE Funding for Facilities
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request  Amount Percent

Facilities $0.60 $0.60 $0.60 - -
National Nanotechnology
Infrastructure Network (CCF) 0.60 0.60 0.60 - -

No FY 2010 obligations for facilities were made with funds provided by the ARRA, so that column is not included here.

For detailed information on individual facilities, please see the Facilities chapter.

Facilities

CISE will continue support in FY 2012 for the National Nanotechnology Infrastructure Network.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please
see this chapter for additional information.

During FY 2009, CISE held three Committees of Visitors (COV) reviews, which together examined and
assessed the quality of the entire CISE portfolio. Other performance indicators, such as funding rates,
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award size and duration, and numbers of people supported on research and education grants are reported
in each division’s annual report and factored into an annual performance assessment for CISE as a whole.

In FY 2012, CISE COV reviews will take place for all CISE divisions. All CISE divisions are responding
to and implementing recommendations from recent COVs.

Evaluation is a vital part of CISE’s STEM education programs such as Computing Education for the 21st
Century (CE21) which is a partnership with EHR and OCI. Each CE21 award will provide a rigorous
research and/or evaluation plan designed to guide project progress and measure its impact; the plan will
also include a description of the instruments/metrics that will be used. The overall CISE education
portfolio will be assessed with an appropriately rigorous evaluation process.

Number of People Involved in CISE Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA FY2011CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 5,553 295 5,700 6,540
Other Professionals 578 30 550 680
Postdoctorates 336 7 350 400
Graduate Students 4,556 27 6,200 5,360
Undergraduate Students 1,823 25 2,350 2,150
Total Number of People 12,846 384 15,150 15,130
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DIVISION OF COMPUTING AND COMMUNICATION $210,130,000
FOUNDATIONS (CCF) +$39,780,000 / 23.4%
CCF Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY2011CR Request Amount Percent

CCEF Funding $170.40 $170.35 $210.13 $39.78 23.4%
Research 165.40 167.05 207.13 40.08 24.0%
CAREER 13.09 17.50 19.89 2.39 13.7%
Centers Funding (total) 7.32 7.32 9.00 1.68 23.0%
STC: Center for Embedded 3.32 3.32 - -3.32 -100.0%
Networked Sensing
STC: Team for Research in 4.00 4.00 4.00 - -
Ubiquitous Secure Technology
STC: Science of Information - - 5.00 5.00 N/A
Education 4.40 2.70 2.40 -0.30 -11.1%
Infrastructure 0.60 0.60 0.60 - -
National Nanotechnology 0.60 0.60 0.60 - -

Infrastructure Network

CCF supports research and education activities that explore the foundations and limits of computing and
communication; advance algorithmic foundations and knowledge applicable to areas both within and
outside computer science; and advance the science and engineering of computer hardware and software.

CCF research investments support explorations of algorithmic thinking accompanied by rigorous analysis
as well as the theoretical understanding of the intrinsic difficulty of computational problems. CCF invests
in transformative research that addresses the theoretical underpinnings and enabling technologies for
information acquisition, transmission, and processing in communication and information networks.
Investments also advance the design, verification, evaluation, and utilization of computing hardware and
software to meet the future computational needs of our society. CCF invests in research that explores the
impact of emerging technologies, including nanotechnology, biotechnology, and quantum physics, to
create new models of computation and programmable computing substrates.

In general, 60 percent of the CCF portfolio is available each year for new research grants, with 40 percent
used primarily to fund continuing grants made in prior years.

FY 2012 Summary

Research

e Support the NSF-wide SEES portfolio, including clean energy investments, by funding foundational
research in energy-intelligent computing, the development of new theory, algorithms, and design
principles to optimize energy-computational performance in computing and communication systems,
and the scalability and sustainability of smart energy production software and hardware.

e Support the NSF-wide CIF21 investment through research on new functional capabilities in support
of the entire software lifecycle and the development of new sustainable software elements.
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e Continue support of Science and Engineering Beyond Moore’s Law (SEBML) through research to
advance computation and information processing beyond the physical and conceptual limitations of
current technologies.

e Support research on advanced manufacturing, including investments in:

e The National Nanotechnology Initiative Signature Initiative: Nanoelectronics for 2020 and
Beyond (NEB). Focus on research leading to departures from traditional architectural practices
of computing, including reconfigurable, evolvable, adaptive hardware architectures and the use of
heterogeneous systems that can dynamically change via software mechanisms and architectures
capable of combating error prone devices at the nano scale.

e Cyber-Physical Systems (CPS). Focus on new computational abstractions to represent and
manage data and algorithms leading to a better understanding of complex system and the
interaction between computational and physical processes.

e Continue supporting interdisciplinary research, in partnership with SBE, through the Interface
between Computer Science, Economics, and Social Science (ICES) program. This includes
algorithmic game theory, automated mechanism design, computational tractability of basic economic
problems, and the role of information, trust, and reputation in markets.

e Continue investment in CAREER awards (+$2.39 million to a total of $19.89 million).

o Continue support of the Science and Technology Center: Team for Research in Ubiquitous Secure
Technology (TRUST) at the University of California at Berkeley at a level of $4.0 million.

e Support the Center for the Science of Information at Purdue University, starting in FY 2011 at a level
of $5.0 million. This center will develop a unifying set of principles to guide the extraction,
manipulation, and exchange of information integrating elements of space, time, structure, semantics
and context.

e As with all three CISE disciplinary divisions, CCF will participate in CISE cross-cutting research,
education, and infrastructure programs, including Trustworthy Computing, and Smart Health and
Wellbeing.

Education

e Provide support for the Computing Education for the 21* Century (CE21) program.

e Along with CNS and I1S, continue support for research experiences for undergraduates, graduates,
and teachers through programs such as REU sites and supplements, and RET.

Infrastructure
e CCF co-funds the National Nanotechnology Infrastructure Network, supported primarily by ENG, at
a level of $600,000.
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DIVISION OF COMPUTER AND NETWORK SYSTEMS (CNS) $235,200,000
+$30,780,000 / 15.1%
CNS Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount Percent

CNS Funding $204.33 $204.42  $235.20 $30.78 15.1%
Research 144.97 141.68 180.86 39.18  27.7%
CAREER 10.64 15.00 17.04 2.04 13.6%
Education 31.85 32.74 24.34 -8.40 -25.7%
Infrastructure 27,51 30.00 30.00 - -
Research Resources 27.51 30.00 30.00 - -

CNS supports research and education activities that advance our understanding of the fundamental
properties of computer systems and networks and their complexity; explore new ways to address the
limitations of existing computer and networked systems to make better use of these technologies; and
develop better paradigms, abstractions, and tools for designing, analyzing, and building next generation
computer and networked systems that are robust, secure, and trustworthy. CNS investments in computer
systems research focus on: distributed, mobile, and embedded systems; sensing and control systems;
dynamically configured, multiple-component systems; and parallel systems. CNS investments in
fundamental network research create new insights into the dynamics of complex networks and explore
new architectures for future-generation networks and services. CNS provides scientific leadership in
trustworthy computing, supporting research and education activities that will ensure that society’s
increasingly ubiquitous and distributed computing and communication systems deliver the quality of
service they are designed to achieve, without disruption, while enabling and preserving privacy, security
and trust.

CNS also plays a leadership role in coordinating CISE investments in research infrastructure resources
and in the development of the computing workforce of the future. Through the Computing Research
Infrastructure (CRI) program, CNS supports the acquisition, enhancement, and operation of state-of-the-
art infrastructures and facilities that enable high-quality computing research and education in a diverse
range of institutions and projects. CNS supports the Computing Education for the 21* Century (CE21)
program that seeks to increase computational competencies for all students, regardless of gender, race,
ethnicity, disability status, or socioeconomic status, and regardless, too, of eventual career choices.

In general, about 50 percent of the CNS portfolio is available for new research grants. The remaining 50
percent is used primarily to fund continuing grants made in previous years.

FY 2012 Summary

Research

e In partnership with MPS and ENG, support the new Enhancing Access to Radio Spectrum (EARS)
program’s goal of sponsoring research that can enable more users to share a fixed amount of radio
spectrum (+$7.0 million to a total of $7.0 million).

e Continue support for the Trustworthy Computing program, which, in collaboration with OCI and
SBE includes support for the CNCI targeted research areas of Science of Cybersecurity, Moving
Target Defense, Tailored Trustworthy Spaces, and Cyber Economic Incentives.
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Support the NSF-wide SEES investment through research in smart sensing systems that promise to
save energy and reduce greenhouse gas emissions as well as system trade-offs among computation,
communication, and performance. Support research on the networking and computing systems
dimensions of clean energy through investments in the SEES SEP and SRN activities.

Support the NSF-wide CIF21 investment through research in new experimental architectures and
approaches to leading-edge computational infrastructure (e.g., clouds, clusters, data centers) as well
as new approaches to networking and distributed computing that allow for seamless access to
distributed computational resources.

In partnership with ENG, support research in advanced manufacturing through increased investments
in forward-looking research on cyber-physical systems motivated by grand challenge applications
ranging from advanced manufacturing and transportation to healthcare and the environment.

Continue investments in CAREER awards (+$2.04 million to a total of $17.04 million).

As with all three CISE disciplinary divisions, CNS will participate in CISE cross-cutting research and
infrastructure programs, including Smart Health and Wellbeing.

Education

CNS will provide leadership for the cross-cutting CE21 program. This program will increase the
number and diversity of K-14 students and teachers who develop and practice computational
competencies in a variety of contexts, and increase the number and diversity of early postsecondary
students who are engaged and have the background in computing necessary to successfully pursue
degrees in computing-related and computationally-intensive fields of study.

With CCF and IIS, continue support for research experiences for undergraduates, graduates and
teachers through programs like REU sites and supplements, IGERT and RET.

Continue support for the ADVANCE program (+$90,000 to a total of $3.04 million) to increase the
participation and advancement of women in academic science and engineering careers.

Infrastructure:

Continue to support the development of world-class computing research infrastructure through the
cross-cutting CRI program at a level of $30.0 million in FY 2012.
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DIVISION OF INFORMATION AND INTELLIGENT $197,350,000
SYSTEMS (11S) +$34,030,000 / 20.8%
11S Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount Percent

11S Funding $163.21 $163.32  $197.35 $34.03  20.8%
Research 157.99 159.92 194.15 3423 21.4%

CAREER 17.69 18.46 20.98 2.52 13.7%
Education 5.22 3.40 3.20 -020 -5.9%

I1S supports research and education that: develops new knowledge to support people in the design and use
of information technology; enhances the capabilities of people and machines to create, discover, and
reason by advancing the ability to represent, collect, store, organize, visualize, and communicate data and
information; and advances knowledge about how computational systems can perform tasks
autonomously, robustly, and flexibly.

IIS research investments support the exploration of novel theories and innovative technologies that
advance our understanding of the complex and increasingly coupled relationships between people and
computing.  Investments in information integration and informatics focus on the processes and
technologies involved in creating, managing, visualizing, and understanding diverse digital content as it
relates to individuals, groups, organizations, and societies, and as it is hosted on engineered systems
ranging from individual devices to globally-distributed systems. 1IS also invests in research on artificial
intelligence, computer vision, human language research, robotics, machine learning, computational
neuroscience, cognitive science, and related areas leading to the computational understanding and
modeling of intelligence in complex, realistic contexts.

In general, 55 percent of I1S funding is available for new research grants. The remaining 45 percent is
used primarily to fund continuing grants made in previous years.

FY 2012 Summary

Research

e In partnership with other federal agencies and ENG, 11S will lead the multi-agency National Robotics
Initiative. 11S will focus on fundamental research in robotics science and engineering. This includes
advanced sensing, control, and power sources; dynamical system mechanics; optimization, design,
and decision algorithms; problem-solving architectures; hybrid architectures that integrate or combine
methods (deductive, case-based, symbolic, etc.); safe and soft structures and mechanisms with
reactive surfaces and elastic actuators; computational models of human cognition; integration of
artificial intelligence, computer vision, and assistive robotics.

o 1IS will spearhead CISE's participation in Smart Health and Well-being research, partnering with
ENG and SBE, as well as CISE's other divisions. IS will pursue improvements in safe, effective,
efficient, equitable, and patient-centered health and wellness technology and services through
innovations in computer and information science and engineering. These innovations will investigate
the technical feasibility of diagnosis, treatment, and care based on an individual's genetic makeup and
lifestyle and acknowledge the changing demographics of an increasingly aging population.

CISE - 13



Directorate for Computer and Information Science and Engineering

o Support the NSF-wide SEES investment through research to optimize energy usage through
intelligent decision-making for compute- and data-intensive systems. Support research on the
information processing dimensions of clean energy through additional investments in SEP.

e Support the NSF-wide CIF21 investment through research in data analytics and e-science, including
new approaches to data mining, machine learning and knowledge extraction and visualization.

e Continued funding for the NSF investment for the Cyberlearning Transforming Education (CTE)
program through support for research on new modalities of learning. This program is conducted
jointly with EHR and OCI.

e Continue investment in CAREER awards (+$2.52 million to a total of $20.98 million).

e As with all three CISE disciplinary divisions, 1S will participate in CISE cross-cutting research,
education, and infrastructure programs including Trustworthy Computing.

Education

e Actively participate in the CE21 program.

e With CCF and CNS, continue support for research experiences for undergraduates, graduates, and
teachers through programs such as REU sites and supplements, and RET.
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DIVISION OF INFORMATION TECHNOLOGY RESEARCH (ITR) $85,740,000
+$5,000,000/ 6.2%
ITR Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount Percent

ITR Funding $80.78 $80.74 $85.74 $5.00 6.2%
Research 79.62 80.74 85.74 5.00 6.2%
CAREER 0.14 - - - N/A
SLC: Pittsburgh Science of Learning 2.50 2.50 2.50 - -

Center for Robust Learning
Education 1.16 - - . N/A

The ITR subactivity provides support for transformative explorations in computer and information
science and engineering research and related education activities, emphasizing the funding of high-risk,
multi-investigator, often multidisciplinary projects.

In general, 70 percent of the ITR portfolio is available for new research grants. The remaining 30 percent
is used primarily to fund continuing grants made in previous years.

FY 2012 Summary

Research

Support the cross-directorate investment in public-private partnerships that promise to enhance IT
innovation. Leveraging recent partnerships with a variety of private sector organizations that
provided the academic computing community with access to research resources (including strategic
large-scale data sets and powerful cloud computing platforms), CISE will create an academic-industry
research incubator that encourages and supports transformative research at the computing frontier.
Continue support for the Expeditions in Computing program. In planning and implementing
Expeditions, researchers are encouraged to come together within or across departments or institutions
to identify compelling, transformative research agendas that promise disruptive innovations in
computing and information for many years to come. Funded at levels up to $10 million per award,
Expeditions projects represent some of the largest single investments currently made by CISE.
Support for research on Networked Society, partnering with SBE. This research will help to quantify,
understand, and purposely design the fabric of 21% century networked society.

In collaboration with ENG, support research on advanced manufacturing through increased
investments in innovative partnerships and collaborations between universities and industries, in part
through the Industry/University Cooperative Research (I/UCRC) program, which will establish
centers that partner industry with university research efforts.

Provide flexibility for support of emerging high-priority areas of potentially transformative research.
Continue support to the Pittsburgh Science of Learning Center (SLC) for Robust Learning at a level
of $2.50 million.
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DIRECTORATE FOR ENGINEERING (ENG) $908,300,000
+$164,370,000 / 22.1%

ENG Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR Request Amount Percent
Chemical, Bioengineering, Environmental, $157.08 - $156.82 $194.03  $37.21 23.7%
& Transport Systems (CBET)
Civil, Mechanical, & Manufacturing

Innovation (CMMI) 189.40 - 188.00  226.10 38.10 20.3%

Electrical, Communications, & Cyber

Systems (ECCS) 93.97 - 94.00 131.00 37.00 39.4%

Engineering Education & Centers (EEC) 125.86 - 12411 13240 8.29 6.7%

Industrial Innovation & Partnerships (11P) 180.63 - 152.00 191.57 39.57  26.0%
SBIR/STTR 156.84 - 125.77 146.88 21.11 16.8%

Emerging Frontiers in Research &

Innovation (EFRI) 28.99 - 29.00 33.20 420 14.5%

Total, ENG $775.92 - $743.93 $908.30  $164.37  22.1%

Totals may not add due to rounding.

About ENG

The Directorate for Engineering (ENG) is a global leader in identifying and catalyzing fundamental
engineering research, innovation, and education. To achieve this vision, the directorate leads in frontier
engineering research, cultivates an innovation ecosystem, develops the next-generation engineer, and
demonstrates organizational excellence.

Since its inception, ENG has provided substantial support for frontier research and education across all
fields of engineering. Directorate-funded basic and use-inspired research, combined with the creativity of
well-educated engineers and the resources of state-of-the-art facilities, have fueled many important
innovations that in turn have stimulated economic growth and improved the quality of life and health for
all Americans.

Many ENG programs and activities contribute to solutions for national priorities and grand challenges.
ENG is central to major NSF investments in Science, Engineering, and Education for Sustainability
(SEES), advanced manufacturing, and the Cyberinfrastructure Framework for 21st Century Science and
Engineering (CIF21), which are designed to create the knowledge and innovations required for these
areas.

o The ENG role in SEES will grow as greater emphasis is put on Sustainable Energy Pathways (SEP).
Through coordination with all other NSF directorates, especially the Directorate for Social,
Behavioral and Economic Sciences (SBE), ENG will be able to tackle the human dimensions of the
sustainability issue in the engineered or “built” environment.
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e ENG leads the Foundation in strategic research investments focusing on innovations in
manufacturing, in all its dimensions (advanced manufacturing, nanomanufacturing, and
transformative technologies for traditional manufacturing).

e The ENG investment in CIF21 will build upon the directorate’s support of groundbreaking work in
cyber—physical systems, engineering modeling and simulation, smart networks, and sensors.

In addition, the directorate plans to fund the first class of Nanoscale Engineering Research Centers (nano
ERCs) that will transition the nano-devices created at graduating Nanoscale Science and Engineering
Centers (NSECs) to the systems level as modeled within the ERC program.

ENG provides about 39 percent of the federal funding for basic engineering research at academic
institutions.

ENG Subactivity Funding
(Dollars in Millions)

$250
$200 /:\ /. —+—CBET
sl
$150 ECCS
X —>—EEC
$100 1 S— - *=1IP
EFRI
$50
50 L—

FY0O3 FY04 FYO5 FY06 FYO7 FY08 FY09 FY10 FY11l FY12
CR

FY 2012 Summary by Division

e The FY 2012 Request for the Division of Chemical, Bioengineering, Environmental, and
Transport Systems (CBET) will promote research and education for sustainability in the areas of
water, climate, and especially energy, contributing to the NSF-wide SEES investment. CBET’s
request will bolster the National Robotics Initiative (NRI) with research to assist those with physical
disabilities or cognitive impairment. CBET will also enhance support for early-career researchers and
support a Science and Technology Center (STC) from the Class of 2010.

e The FY 2012 Request for the Division of Civil, Mechanical, and Manufacturing Innovation
(CMMI) will enable contributions to the CIF21 investment by supporting research and education on
computational-based approaches for engineering design, analysis, and predictive modeling,
particularly under high degrees of uncertainty. CMMI’s contribution to the SEES portfolio will
include research for resilient and sustainable buildings and infrastructure, disaster-resilient systems,
energy manufacturing, and energy-efficient materials and processes. The division’s request will
enable more research for advanced manufacturing technologies, and it will enhance support for early-
career researchers.
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The FY 2012 Request for the Division of Electrical, Communications, and Cyber Systems (ECCS)
will enable contributions to the CIF21 portfolio through support for research and education in
advanced devices and systems directed towards computing, data storage, networking, and data
management. The ECCS investment in the Enhancing Access to the Radio Spectrum (EARS) activity
will support research on more efficient radio spectrum use and energy-conserving device
technologies. ECCS will also enhance support for early-career researchers and support an STC.

The FY 2012 Request for the Division of Engineering Education and Centers (EEC) will establish
the first class of nano Engineering Research Centers (nano ERCs). This investment will transition the
nano-devices created at graduating Nanoscale Science and Engineering Centers (NSECs) to the
systems level and commercialization. EEC will enhance support for early-career researchers and for
activities that facilitate alternative pathways to engineering careers, especially for non-traditional
engineering students such as veterans.

The FY 2012 Request for the Division of Industrial Innovation & Partnerships (I11P) reflects its
commitment to enhancing the Nation’s innovation ecosystem. Through programs for Small Business
Innovation Research (SBIR) and Small Business Technology Transfer (STTR), 1IP will continue to
support technological breakthroughs that benefit society. Through the Accelerating Innovation
Research (AIR) activity and other programs, the division will enable academic researchers to begin
translation of fundamental research discoveries, encourage academia and industry to collaborate
(especially regionally), and prepare students to be entrepreneurial leaders in innovation.

The FY 2012 Request for the Office of Emerging Frontiers in Research & Innovation (EFRI) will
provide support for 16 interdisciplinary teams to pursue cutting-edge research with the potential for
transformative impacts on national needs and/or grand challenges.
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Major Investments

ENG Major Investments
(Dollars in Millions)

FY 2010
FY2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized FY2012 FY?2010Enacted
Area of Investment Actual Actual FY2011CR Request Amount Percent
NNI $15250  $17.72 $148.00  $17437 $26.37 17.8%
Clean Energy 115.20 - 11520 17265 5745  49.9%
SEES Portfolio 102.00 - 108.20 16200  53.80  49.7%
Engineering Research Centers 48.60 - 54.91 81.00  26.09  47.5%
Advanced Manufacturing 38.50 - 38.42 65.42  27.00  70.3%
CAREER 60.26 - 46.98 53.38 640 13.6%
BioMaPS - . - 1800  18.00 N/A
National Robotics Initiative - - - 12.50 12.50 N/A
Science and Technology Centers 3.37 - 3.36 10.00 6.64 197.6%
CIF21 Portfolio - - - 9.00 9.00 N/A
EARS - - - 4.00 4.00 N/A

Major investments may have funding overlap, and thus should not be summed.

e The directorate will continue supporting the National Nanotechnology Initiative (NNI), with
additional funding directed towards the NNI Signature Initiatives: Nanoelectronics for 2020 and
Beyond; Sustainable Nanomanufacturing — Creating the Industries of the Future; and Nanotechnology
for Solar Energy Collection and Conversion.

¢ ENG support for clean energy will enhance research and innovations in smart grid technologies, solar
energy technologies, biofuels and bioenergy, wind energy generation, and renewable energy storage.
The ENG clean energy investment will be strategically divided among all divisions.

e ENG will support the NSF-wide SEES investment by funding activities across the directorate that
will lay the foundation for technologies to mitigate against, and adapt to, environmental change that
threatens sustainability. The greatest share of funding will be directed to CBET, CMMI, and ECCS,
for investments in Sustainable Energy Pathways.

e The directorate will increase investment in the EEC ERC program in order to fund the first class of
nano ERCs. This investment will transition the nano-devices created at graduating NSECs to the
systems level and commercialization.

¢ ENG will strategically invest additional funds across the directorate in advanced manufacturing to
support innovations in multi-scale modeling for simulation-based design and manufacturing across
the supply chain, nanomanufacturing, innovative materials and manufacturing processes, energy
manufacturing, and complex engineering systems design and manufacturing. The directorate will
support industry—university partnerships and anticipates that at least one of the new nano ERCs will
be in the area of advanced manufacturing.
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e ENG supports the CAREER program, an Administration priority. ENG’s CAREER awards support
young investigators who exemplify the role of teacher—scholar through outstanding research,
excellent education, and the integration of education and research within the context of the mission of
their organizations.

o ENG will invest in Research at the Interface of the Biological, Mathematical, Physical Sciences, and
Engineering (BioMaPS) through the Clean Energy and Advanced Manufacturing activities as well as
the core programs. Funding for this activity will be directed to CBET, CMMI, and ECCS.
Additional information on BioMaPS is available in the Selected Cross-Cutting Programs section of
the NSF-wide Investments chapter.

e ENG support of the National Robotics Initiative (NRI) will fund research on assistive mechanisms for
those with physical disabilities and cognitive impairment as well as the elderly; on systems
integration that enables ubiquitous, advanced robotics to be realized; and on next-generation robotics
for manufacturing, healthcare and rehabilitation, surveillance and security, education and training,
and transportation. This investment will be directed to CBET, CMMI, and ECCS. NRI is a cross-
agency initiative involving NSF’s CISE and ENG directorates along with external partners NASA,
NIH, and USDA.

e The STC for Advanced Materials for Water Purification, supported by CBET, sunsets in 2011. ENG
will fund two other STCs in FY 2012: CBET will support the Center on Emergent Behaviors of
Integrated Cellular Systems, and ECCS will support the Center for Energy Efficient Electronics
Science.

e ENG investment in the new NSF-wide CIF21 investment will focus on three components: Data-
Enabled Science, New Computational Infrastructure, and Access and Connections to
Cyberinfrastructure Facilities. Funding will be directed to CBET, CMMI, and ECCS.

e ENG support for Enhancing Access to the Radio Spectrum (EARS) begins in FY 2012. The recent
NSF workshop report, Enhancing Access to the Radio Spectrum, outlines the need for research on
new and innovative ways to use the spectrum more efficiently. In partnership with Directorate for
Computer and Information Science and Engineering (CISE) and the Directorate for Mathematical and
Physical Sciences (MPS), ENG ECCS will initiate support for the basic research that underpins this
effort. Additional information on EARS is available in the Selected Cross-Cutting Programs section
of the NSF-wide Investments chapter.

Summary and Funding Profile

ENG supports investments in core research and education as well as research infrastructure such as
facilities.

In FY 2012 the number of research grant proposals is expected to increase by nearly 2,000 compared to
the FY 2010 Enacted. ENG expects to award approximately 1,800 research grants in FY 2012. Average
annualized award size and duration are estimated to be $123,000 and three years, respectively, in
FY 2012.

In FY 2012, funding for centers accounts for nearly 15 percent of ENG’s non-SBIR Request. Centers
funding is increasing as research in many ENG-supported disciplines has evolved to be more
collaborative.
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Funding for facilities accounts for 5 percent of ENG’s non-SBIR FY 2012 Request. Funding is
decreasing as a result of a slight reduction in support to the Network for Earthquake Engineering and
Simulation equipment sites.

ENG Funding Profile

FY 2010

Enacted/

FY 2010 Annualized
Actual FY 2011CR FY 2012

Estimate Estimate Estimate
Statistics for Competitive Awards:
Number of Proposals 13,230 11,674 16,000
Number of New Awards 2,375 2,252 2,970
Regular Appropriation 2,321 2,252 2,970
ARRA 54 - -
Funding Rate 18% 19% 19%
Statistics for Research Grants:
Number of Research Grant Proposals 9,746 9,627 11,500
Number of Research Grants 1,423 1,365 1,800
Regular Appropriation 1,423 1,365 1,800
ARRA - -
Funding Rate 15% 14% 16%
Median Annualized Award Size $100,000 $101,000 101,000
Average Annualized Award Size $122,322 $115,000 123,000
Average Award Duration, in years 2.9 3.0 3.0

ENG Funding for Centers Programs and Facilities

ENG Funding for Centers Programs
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over
Omnibus  Annualized FY 2012  FY 2010 Enacted
Actual  FY 2011 CR Request  Amount Percent

Centers Programs $79.78 $85.22  $107.95 $22.73 26.7%
Engineering Research Centers (EEC) 48.60 54,91 81.00 26.09 47.5%
Nano Centers Program (Multiple) 25.59 24.75 14.75 -10.00 -40.4%
Science & Technology Centers
(CBET/ECCS) 3.37 3.36 10.00 6.64 197.6%
Science of Learning Centers (EEC) 2.22 2.20 2.20 - -

Totals may not add due to rounding.

Detailed information on individual centers can be found in the NSF-Wide Investments chapter.
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Centers Programs

e Support for the ERC program will increase by $26.09 million, to a total of $81.0 million. Building on
the long-standing ERC program model, ENG will fund the first class of three nano ERCs. This
investment will transition the nano-devices created at graduating NSECs to the systems level and
commercialization.

e Support for NSECs will decrease by $10.00 million, to a total of $14.75 million, as commensurate
ENG funding for the six graduated NSECs is reallocated to the ERC program for new nano ERCs.

e ENG will fund two Class of 2010 STCs for a total of $10.0 million in FY 2012. FY 2011 is the final
year of support for the STC for Advanced Materials for Water Purification from the Class of 2002.

ENG Funding for Facilities
(Dollars in Millions)
FY 2010
FY2010  Enacted/ Change Over
Omnibus ~ Annualized ~ FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request  Amount Percent

Facilities $34.40 $32.83  $31.33  -$1.50  -4.6%
NEES (CMMI) 23.46 22.00 20.50 150 -6.8%
NNIN (Multiple) 10.94 10.83 10.83 -

Totals may not add due to rounding.
For detailed information on individual facilities, please see the Facilities chapter.

Facilities

e ENG support for the George E. Brown, Jr. Network for Earthquake Engineering Simulation (NEES)
operations in FY 2012 will be reduced by $1.50 million, to a total of $20.50 million, in line with an
overall reduction in core research supported at the network sites. The directorate will leverage
investment in CIF21 to support NEES connections and foster data-enabled research within the
earthquake engineering community.

o ENG continues support for the National Nanotechnology Infrastructure Network (NNIN) of user
facilities at the FY 2010 Enacted level. FY 2012 represents year seven of this planned ten-year
investment.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors (COVs) and directorate Advisory Committees.
Please see this chapter for additional information.

In 2010, COVs reviewed EEC and IIP. The COVs presented their reports to the ENG Advisory
Committee, which convened in April and October of 2010. ENG divisions are responding to and
implementing recommendations from recent COVs.

In 2011, COVs will review EFRI and ECCS. In 2012, COVs will review CBET and CMMI.
ENG, along with GEO and SBE, provided funding to the National Research Council to review the

Science Plan of the WATERS Network, a potential Major Research Equipment and Facilities
Construction (MREFC) project. Based on the findings and recommendations in the NRC report,
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published in 2010, NSF decided not to proceed on the MREFC path for the WATERS Network at this
time and instead embark on the Research and Related Activities (R&RA) path, with the issuing and
implementation of the Water, Sustainability, and Climate solicitation in FY 2010.

ENG funded SRI International to evaluate the outcomes of ENG-supported Research Experiences for
Undergraduates (REU) awards. In October 2010, ENG received SRI’s report on the longer-term impacts
of the ENG REU and other undergraduate research experiences, which was based on data collected from
ENG REU students from 2006. ENG has disseminated the report and is seeking community input on how
to accomplish the report’s recommendations.

In FY 2010-2011, the directorate is supporting two studies to assess future earthquake engineering
research and research infrastructure needs. An NRC committee is preparing a workshop report on
research grand challenges for networked earthquake engineering experimental facilities and
cyberinfrastructure. To build on this work, the Science and Technology Policy Institute (STPI) is
developing potential scenarios for the future of NSF-supported earthquake engineering facilities.

In FY 2010-2011, ENG is supporting STPI to perform a formative assessment and evaluation of the
processes by which topic areas and potentially transformative projects are selected by EFRI, and to design
a protocol for future outcome evaluation of EFRI research projects.

Number of People Involved in ENG Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA FY 2011 CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 11,565 393 6,695 14,100
Other Professionals 1,936 20 1,205 2,360
Postdoctorates 532 4 374 650
Graduate Students 7,074 31 6,986 8,630
Undergraduate Students 3,611 17 2,263 4,500
Total Number of People 24,718 465 17,523 30,240
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DIVISION OF CHEMICAL, BIOENGINEEING,

ENVIRONMENTAL, AND TRANSPORT SYSTEMS (CBET) $194,030,000
+$37,210,000 / 23.7%

CBET Funding
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus ARRA Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount  Percent

CBET $157.08 - $156.82  $194.03 3721  23.7%

Research 153.38 - 153.12 190.33 3721 24.3%
CAREER 27.88 - 26.00 28.50 2.50 9.6%
Centers Funding (total) 9.47 - 9.26 9.86 0.60 6.5%
Nano Centers 6.10 - 5.90 4.86 -1.04  -17.6%
STC for Water Purification 3.37 - 3.36 - -3.36  -100.0%
STC on Emergent Behavior - - - 5.00 5.00 N/A

Infrastructure 3.70 - 3.70 3.70 - -
NNIN 3.70 - 3.70 3.70 - -

Totals may not add due to rounding.

CBET supports research to enhance and protect U.S. national health, energy, environment, and security.
Through CBET, the physical, life, and social sciences are merged in engineering research and education,
resulting in advances in the rapidly evolving fields of bioengineering and environmental engineering, and
in areas that involve the transformation and/or transport of matter and energy by chemical, thermal, or
mechanical means. CBET investments contribute significantly to the knowledge base and to the
development of the workforce for major components of the U.S. economy, including chemicals,
pharmaceuticals, medical devices, forest products, metals, petroleum, food, textiles, utilities, and

microelectronics.

CBET supports research in biotechnology and the chemical, environmental, biomedical, mechanical,
civil, and aerospace engineering disciplines. To serve these communities and achieve its goals, CBET has
been organized into four thematic clusters: Chemical, Biochemical, and Biotechnology Systems;
Biomedical Engineering and Engineering Healthcare; Environmental Engineering and Sustainability; and
Transport and Thermal Fluids Phenomena.

In general, 68 percent of the CBET portfolio is available for new research grants. The remaining 35
percent funds continuing grants made in previous years.

FY 2012 Summary

Research
e CAREER funding increases by $2.50 million to a total of $28.50 million in FY 2012. This increase is

consistent with CBET’s emphasis on supporting early-career researchers and contributes to the
Administration priority of keeping support for CAREER increasing at the same rate as overall NSF
funding.

e The Environmental Engineering and Sustainability Cluster investment in SEES will support the areas
of water sustainability, climate engineering, and climate change mitigation and adaptation research
with an emphasis in the energy area, to be supplemented by core investments in the areas of green
chemistry, water, energy and the environment.
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Investments for CIF21 will contribute to developing a cyberinfrastructure of “Sustainable
Computation” that allows the use of “expert algorithms” by multiple groups (including
undergraduates and industrial practitioners), less experienced than experts, to perform calculations
after minimal instruction. EXisting resources (envelopes, clouds, open source modules, etc.) will be
used to create this environment of learning and discovery.

To bolster the ENG portfolio for Advancing American Innovation, CBET will invest in several

focused research areas:

e Science and Engineering Beyond Moore’s Law (SEBML) investments will support material
processing research in reaction and process engineering as well as interfacial thermodynamics
and self-assembly.

e Investments in support of the NRI will fund research on assistive mechanisms for those with
physical disabilities and cognitive impairment as well as the aging population through the
Bioengineering and Engineering Healthcare cluster, especially through the Biosensing program
and the Research to Aid Persons with Disabilities (RAPD) program.

e Support for BioMaPS - research at the interface/intersection of biology, the physical sciences,
and engineering — will be provided primarily through the Bioengineering and Engineering
Healthcare cluster, to include research on nanoscale biosensing, neuro-engineering, and cellular
biomechanics, as well as metabolic engineering and engineering aspects of synthetic biology.

CBET reduces support for the existing portfolio of NSECs by $1.04 million below the FY 2010

Enacted level of $5.90 million as ENG transitions its investment to nano ERCs.

STC funding increases by $1.64 million in FY 2012 to fund the STC on Emergent Behavior of

Integrated Cellular Systems, led by the Massachusetts Institute of Technology, and as the Center for

Advanced Materials for Water Purification graduates from the program.

Infrastructure

CBET will continue support of $3.70 million for NNIN user facilities. FY 2012 represents year seven
of this planned ten-year investment.
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DIVISION OF CIVIL, MECHANICAL,

AND MANUFACTURING INNOVATION (CMMI) $226,100,000
+$38,100,000 / 20.3%
CMMI Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount  Percent

CMMI $189.40 - $188.00  $226.10 38.10 20.3%

Research 164.02 - 164.10 203.70 39.60 24.1%
CAREER 17.30 - 11.50 13.75 2.25 19.6%
Nano Centers 5.64 - 5.45 4,70 -0.75  -13.8%

Infrastructure 25.38 - 23.90 22.40 -1.50 -6.3%
NEES 23.46 - 22.00 20.50 -1.50 -6.8%
NNIN 1.92 - 1.90 1.90 - -

CMMI funds fundamental research in support of the Foundation’s strategic goals directed at advances in
the disciplines of civil, mechanical, industrial, systems, and manufacturing engineering, and materials
design. In addition, the division has a focus on the reduction of risks and damage resulting from
earthquakes and other hazards and disasters. CMMI encourages discovery enabled by the use of cross-
cutting technologies such as adaptive systems, nanotechnology, and high-performance computational
modeling and simulation. The division promotes cross-disciplinary research partnerships at the
intersections of traditional research disciplines to advance transformative research results that promote
innovative manufacturing technology; enable the design and analysis of complex engineering systems;
enhance the sustainability and resiliency of the Nation’s infrastructure (for example, buildings,
transportation, and communication networks); help protect the Nation from extreme events; and apply
engineering principles to improve the Nation’s service enterprise systems such as healthcare.

The integration of research and education is supported across all programs of the division. These
investments contribute broadly to the engineering knowledge base and create the human capital needed
for major components of U.S. industry to compete in a global economy. To achieve its goals, CMMI has
been organized into four thematic clusters: Advanced Manufacturing, Mechanics & Engineering
Materials, Resilient & Sustainable Infrastructures, and Systems Engineering & Design.

In general, 72 percent of the CMMI portfolio is available for new research grants. The remaining 22
percent funds continuing grants made in previous years.

FY 2012 Summary

Research

o CAREER funding increases by $2.25 million, to a total of $13.75 million, in FY 2012. This increase
is consistent with CMMI’s emphasis on supporting early-career researchers and contributes to the
Administration priority of keeping support for CAREER increasing at the same rate as overall NSF
funding.

e Support for CIF21 is initiated in FY 2012. CMMI will contribute to this NSF-wide investment by
supporting research on computational-based approaches for engineering design, analysis, and
predictive modeling particularly under high degrees of uncertainty. Further efforts will support
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research in the areas of data-enabled science and engineering, with emphasis on complex systems
design and analysis.
Fundamental research in support of advanced manufacturing technology increases in FY 2012. Areas
of emphasis include nanomanufacturing (including SEBML), manufacturing enterprise systems,
smart manufacturing, design and manufacturing of complex engineered systems, modeling and
simulation for manufacturing including integration with CIF21 initiatives, innovative materials and
manufacturing processes, and BioMaPS research in such areas as clean energy systems, bio-based
materials, bio-imaging, and bio-inspired sensors.

Investments in SEES increase to support cross-disciplinary research associated with resilient and

sustainable buildings and infrastructure, disaster-resilient systems, energy manufacturing, and energy-

efficient materials and processes.

Under the umbrella of Advancing American Innovation, CMMI will contribute to several focused

research activities:

e CMMlI-related Smart-Health research increases to support fundamental research efforts in
operations research, service enterprise systems, mechanobiology and nano-biomechanics, and
design technigques and analysis methods for Smart-Health infrastructure and systems.

e Research in support of the NRI will increase to ensure U.S. leadership in robotics research.
FY 2012 priorities for CMMI include research on advanced sensing; control systems; dynamical
systems mechanics; optimization, design, and decision algorithms; novel multifunctional robotic
structures and mechanisms. Research may lead to the development of next-generation robotics
for manufacturing, healthcare and rehabilitation, surveillance and security, education and training,
and safer driving.

Infrastructure

FY 2012 support for NEES operations will be reduced by $1.50 million, to a total of $20.50 million,
in line with an overall reduction in core research supported at the network sites. CIF21 investment
will also support NEES connections and foster data-enabled research within the earthquake
engineering community.

Support for NNIN will continue at the FY 2010 Enacted level.
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DIVISION OF ELECTRICAL, COMMUNICATIONS,

AND CYBER SYSTEMS (ECCS) $131,000,000
+$37,000,000 / 39.4%

ECCS Funding
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus ARRA Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount  Percent

ECCS $93.97 - $94.00 $131.00 37.00 39.4%

Research 88.67 - 88.77 125.77 37.00 41.7%
CAREER 15.05 - 9.08 10.33 1.25 13.8%
Centers Funding (total) 3.61 - 3.40 7.40 400 117.6%
Nano Centers 3.61 - 3.40 2.40 -1.00 -29.4%
STC for Efficient Electronics - - - 5.00 5.00 N/A

Infrastructure 5.30 - 5.23 5.23 - -
NNIN 5.30 - 5.23 5.23 - -

ECCS addresses fundamental research issues underlying electronic and photonic devices and component
technologies, radio frequency circuit integration, nanoelectronics, energy, power, smart-grid, controls,
computation, networking, communications, robotics, and cyber—physical technologies. The division
supports fundamental research of novel electronic and photonic devices and the integration of these
devices into circuit and system environments and the networking of intelligent systems at multiple scales
for applications in energy, healthcare, disaster mitigation, telecommunications, environment,
manufacturing, and other systems-related areas. ECCS research and education investments emphasize
interdisciplinary collaboration and the convergence of technologies to take on major technological
challenges for the next generation of innovative devices and systems.

In general, 69 percent of the ECCS portfolio is available for new research grants. The remaining 27
percent funds continuing grants made in previous years.

FY 2012 Summary

Research

e Because support for early-career researchers is an ECCS priority, the division funds CAREER grants
at a higher rate than general unsolicited research grants. This priority is consistent with ENG
objectives and contributes to the Administration goal for CAREER grant support. FY 2012 funding
of $10.33 million represents an increase of $1.25 million over the FY 2010 Enacted level.

e ECCS will contribute to the CIF21 portfolio through support for research in advanced devices and
systems directed towards computing, data storage, networking, and data management.

e Under the umbrella of Advancing American Innovation, ECCS will provide research support in
several areas:

e Building on its investment in SEBML, ECCS will increase support for novel electronic and
optical devices, particularly nanoelectronics, which will permit improved performance and enable
operation beyond current limits.

e ECCS support for Smart Health research, at the interface of biological and electronic systems,
will focus on areas such as distributed and ubiquitous computing and communications
technologies to greatly expand the capability of current systems.
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e The division’s investment in the NRI will support the integration of electronic, mechanical,
computing, controls, and intelligent systems that enable ubiquitous, advanced robotics to be
realized.

e The ECCS investment in EARS will support research on more efficient radio spectrum use and
energy-conserving device technologies.

e In support of BioMaPS, ECCS will invest in bio-electronic devices and systems for sensing,
analysis, communications, computing, and the interface of biological and electronic systems. This
will result in improved systems that will significantly advance health care, environmental sensing,
and climate change monitoring.

e In an ongoing collaboration with CISE, the division will maintain support for research on cyber—
physical systems (CPS) at $4.0 million. The ECCS investment will be directed towards the
integration of intelligent decision-making algorithms and hardware into physical systems.

e ECCS reduces support for the existing NSEC portfolio by $1.0 million below the FY 2010 Enacted
level of $3.4 million as ENG transitions its investment to nano ERCs.

e ECCS funding of $5.0 million in FY 2012 funds the STC for Energy Efficient Electronics Science led
by the University of California at Berkeley and awarded in FY 2010.

Infrastructure
e The division continues support of $5.23 million for NNIN user facilities. FY 2012 represents year
seven of this planned ten-year investment.
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DIVISION OF ENGINEERING EDUCATION

AND CENTERS (EEC) $132,400,000
+$8,290,000 / 6.7%
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount Percent

EEC $125.86 - $124.11  $132.40 $8.29 6.7%

Research 77.12 78.60 98.76 20.16  25.6%
CAREER 0.02 - 0.40 0.80 0.40 100.0%
Centers Funding (total) 61.06 - 67.11 85.99 18.88  28.1%
ERC 48.60 - 54.91 81.00 26.09  47.5%
Nano Centers 10.24 - 10.00 2.79 -1.21 -72.1%
SLC 2.22 2.20 2.20 - -

Education 48.74 - 4551 33.64 -11.87  -26.1%

EEC integrates disciplinary basic research and education, often accomplished in other divisions of ENG
and across NSF, into strategic frameworks critical to addressing societal grand challenges and to
promoting innovation. Research included in the EEC portfolio spans both the physical and life sciences
and engineering, from nanostructured materials to new device concepts, subsystems, and systems.
Applications range across a wide spectrum, including energy, medicine, telecommunications,
nanoelectronics, manufacturing, civil infrastructure, the environment, computer networks, cyber security,
and others. Also included are formal scholarly studies in engineering education and on how people learn.

The complex integrative role of EEC requires a comprehensive infrastructure of people, equipment, and
facilities. Fresh, creative approaches to developing the engineering workforce are vital, as a lack of
properly prepared engineers is a critical barrier to a healthy U.S. economy. EEC invests in faculty,
graduate and undergraduate students, post doctoral scholars, and K-12 teachers. As nontraditional
students comprise more than 70 percent of the general undergraduate population, EEC is defining unique
alternative pathways for these students, especially veterans, to earn degrees in engineering successfully.

The programs in EEC are administratively managed within three categories: (1) Major Centers; (2)
Engineering Education Research; and (3) Human Resources. The Major Centers category is comprised of
the signature ERC program along with NSECs and a Science of Learning Center. They provide the
framework for interdisciplinary research and education, development, and technology transfer in
partnership with academia, industry, and government. The Engineering Education Research category
advances new productive engineering pedagogy. The Human Resources category includes programs such
as Research Experiences for Undergraduates (REU) and Research Experiences for Teachers (RET).

In general, 22 percent of the EEC portfolio is available for new research grants. The remaining 78
percent funds continuing grants made in previous years.  This high fraction of continuing grant
commitments is a consequence primarily of the ERC funding modes which includes awards made as five
year cooperative agreements.
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FY 2012 Summary

Research

Support for the ERC program increases by $26.09 million, to a total of $81.0 million. Building on the
long-standing ERC program model, ENG will fund the first class of three nano ERCs. This
investment will transition the nano-devices created at graduating NSECs to the systems level and
commercialization. It is expected that at least one of these new nano ERCs will be in the area of
advanced manufacturing. Increased support will also allow for the continuation and expansion of
opportunities to encourage small business partnerships with ERCs.

Support for NSECs decreases by $7.21 million, to a total of $2.79 million, as commensurate ENG
funding for the six graduated NSEC:s is reallocated to the ERC program in order to fund the new nano
ERCs.

Funding of $2.20 million will provide continued support for a Science of Learning Center — the
Center of Excellence for Learning in Education, Science, and Technology (CELEST) led by Boston
University.

Support for the CAREER program increases by $400,000 to a total of $800,000, allowing for the
addition of one award.

Education

Funding for the Engineering Education Program maintains prior year funding level of $11.85 million.
EEC will provide support in the areas of education pedagogy, veterans in engineering programs,
virtual learning and others. The division will also continue to support an Education Innovation
Center jointly funded with EHR.

Nanotechnology Undergraduate Education funding remains level at $1.0 million.

Funding for the REU sites program is maintained at the FY 2010 Enacted level of $10.50 million.
Funding for the RET program decreases by $2.0 million to a total of $2.20 million.

Funding to support all educational elements of ENG’s thrust areas in robotics, SEBML, SEES, and
CIF21 will be increased by $1.20 million. Some portion of those funds may be used for REU/RET
site programs addressing these specific, targeted thrust areas.

ENG’s FY 2010 Enacted funding of $7.0 million for the Graduate Research Fellowships (GRF)
Program will be eliminated in the FY 2012 Request as the Research and Related Activities (R&RA)
contribution to the program will be funded centrally through Integrative Activities (1A).
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DIVISION OF INDUSTRIAL INNOVATION

AND PARTNERSHIPS (11P) $191,570,000
+$39,570,000 / 26.0%
1P Funding
(Dollars in Millions)
FY 2010
FY 2010  FY 2010 Enacted/ Change Over
Omnibus ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount Percent
1P $180.63 - $152.00  $191.57 39.57  26.0%
Research 180.63 - 152.00 191.57 39.57  26.0%
SBIR/STTR 156.84 - 125.77 146.88 21.11 16.8%

IIP contributes to the NSF innovation ecosystem by: (1) supporting innovation research that builds on
fundamental research discoveries that exhibit potential for societal impact; (2) encouraging research
partnerships between academia and industry; and (3) offering hands-on experience in the innovation
process to entrepreneurs and future innovators.

IIP is home to two federal small business research programs, the Small Business Innovation Research
(SBIR) program and the Small Business Technology Transfer (STTR) program. These programs support
innovation research that leverages academic research findings and builds partnerships between academia,
small business, and large industry with the goal of achieving commercialization of new products,
processes, or services. Technology topics draw upon the breadth of NSF scientific and engineering
research disciplines and are aligned along national and societal priorities.

I1P also supports academic research by leveraging industrial support through three research programs: the
Industry/University Cooperative Research Centers (I/UCRC) program, the Partnerships for Innovation
(PF1) program, and the Grant Opportunities for Academic Liaison with Industry (GOALI) program.
University grantees in these programs work closely with industry to create enabling technologies for
national needs, such as managing the electrical power system, improving manufacturing and biological
processing, and supporting new healthcare information and telecommunications technologies.
Furthermore, these programs prepare students for innovation leadership in a globally competitive
marketplace through opportunities to work closely with industry.

In general, 90 percent of the IIP portfolio is available for new research grants. The remaining 10 percent
of funding supports continuing grants made in previous years, primarily to the long-duration I/UCRCs.
All other programs are managed with standard grants.

FY 2012 Summary

Research

e The SBIR/STTR program increase of $21.11 million, to a total of $146.88 million, is in line with set-
asides required by Public Law 112-1.

e Funding for Accelerating Innovation Research (AIR) in FY 2012 will total $19.50 million, and will
include innovation research fellowships in small businesses and industry-defined fundamental
research (IDFR). The IDFR component expands on an earlier pilot in partnership with the Industrial
Research Institute (IR1). The program will bring together leaders in industrial science to identify pre-
competitive fundamental research requirements that will ultimately have a direct effect on the success
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of American industry. The program intends to allow participating companies to inform a scientific
research agenda, in a pre-competitive space, by defining key questions and then partnering
universities and companies to explore them. The increase will also allow support for the continuation
and expansion of opportunities to encourage small business partnerships with ERCs.

e Investment in the Industry/University Cooperative Research Centers (I/UCRC) program increases by
$1.80 million, to a total of $9.65 million. The increased support will focus on topics related to
sustainable energy and cyberinfrastructure in line with NSF investments in SEES and CIF21.

e Support for the PFI program will be maintained at $9.19 million, the same as in the prior fiscal year.

e |IP Support for the GOALI program increases by $1.35 million to a total of $6.35 million. Increased
support in clean energy will allow for six additional awards. ENG’s total FY 2012 Request for
GOALI will be $16.10 million.
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EMERGING FRONTIERS IN RESEARCH

AND INNOVATION (EFRI) $33,200,000
+$4,200,000 / 14.5%
EFRI Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount Percent

EFRI $28.99 - $29.00 $33.20 420 145%
Research 28.99 - 29.00 33.20 4.20 14.5%

EFRI was created in FY 2007 to enable ENG to strategically pursue important emerging areas in a timely
manner. Each year EFRI recommends, prioritizes, and funds interdisciplinary topics at the frontiers of
engineering research and education that have the potential for transformative impacts on national needs
and/or grand challenges.

Technological innovations have given rise to new industries, expanded access to quality healthcare, and
fueled national prosperity even as global competition has grown. To help ensure the Nation’s continued
success, EFRI will provide critical, strategic support of fundamental discovery, particularly in areas that
may lead to breakthrough technologies and strengthen the economy’s technical underpinnings. EFRI will
have the necessary flexibility to target long-term challenges, while retaining the ability and agility to
adapt as new challenges demand.

EFRI encourages the engineering community to come forward with new and paradigm-shifting proposals
at the interface of disciplines and fields. Their ideas and discoveries may potentially lead to new research
areas for NSF and other agencies, new industries or capabilities that result in a leadership position for the
country, and/or significant progress on a recognized national need or grand challenge.

Recent EFRI topics have included areas such as sustainable energy sources; integrated systems designed
to make U.S. infrastructures more resilient to disasters; and regeneration of some of the body’s most
complex tissues. In FY 2010, EFRI invested in Sustainable Environmental and Energy Design (SEED) to
develop foundational technologies for “green” buildings of the future, and in Renewable Energy Storage
(RESTOR) to overcome a major barrier to widespread adoption of renewable energy sources. FY 2010
awards are being coordinated and managed in partnership with other NSF directorates as well as with the
Department of Energy and the Environmental Protection Agency. In FY 2011, EFRI will consider
proposals for emerging frontier research to investigate the areas of Engineering New Technologies Based
on Multicellular and Inter-kingdom Signaling (MIKS), and Mind, Machines, and Motor Control (M3C).

In general, 95 percent of the EFRI portfolio is available for new research grants. The remaining 5 percent
funds continuing grants made in previous years.

FY 2012 Summary
Research

e FY 2012 funding will provide support for 2 additional interdisciplinary team projects, for a total of 16
projects, that will address national challenges such as renewable energy or advanced manufacturing.

ENG - 19



Directorate for Engineering

ENG - 20



DIRECTORATE FOR GEOSCIENCES (GEO) $979,160,000
+$89,520,000 / 10.1%

GEO Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR Request Amount Percent

Atmospheric and Geospace Sciences (AGS) $259.87 - $259.80  $286.33 $26.53 10.2%
Earth Sciences (EAR) 183.26 - 183.00 207.27 2427  13.3%
Ingegrative and Collaborative Education

& Research (ICER) 98.87 0.40 97.92 100.92 300  31%
Ocean Sciences (OCE) 349.88 348.92 384.64 35.72  10.2%

Total, GEO $891.87 $0.40 $889.64  $979.16 $89.52 10.1%

Totals may not add due to rounding.

About GEO

GEO supports basic research that advances the frontiers of knowledge and drives technological
innovation while improving our understanding of the many processes that affect the global environment.
These processes include the role of the atmosphere and oceans in climate, the planetary water cycle, and
ocean acidification. Support is provided for interdisciplinary studies that contribute directly to national
research priorities such as: understanding, adapting to, and mitigating the impacts of global change,
developing and deploying integrated ocean observing capabilities to support ecosystem-based
management, and understanding future availability of fresh water. Lives are saved and property is
preserved through better prediction and understanding of natural environmental hazards such as
earthquakes, tornados, hurricanes, tsunamis, drought, and solar storms. Basic research supported by GEO
enables preparation for and subsequent mitigation of or adaptation to the effects of these and other
disruptive natural events.

GEO provides about 68 percent of the federal funding for basic research at academic institutions in the
geosciences.

GEO Subactivity Funding
(Dollars in Millions)
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FY 2012 Summary by Division

AGS’ FY 2012 Request is focused on supporting the new NSF-wide priority area of
Cyberinfrastructure Framework for 21% Century Science and Engineering (CIF21) and enhancing
support for the ongoing NSF-wide Science, Engineering and Education for Sustainability (SEES)
investment, where emphasis will be on developing clean energy and sustainability research networks.
Funding for an emerging priority area within GEO, Creating a More Disaster Resilient America
(CaMRA), is also supported. AGS will continue support of the observational infrastructure required
to conduct modern research, including overseeing the final year of construction of the NCAR-
Wyoming supercomputer center.

EAR’s FY 2012 Request is also focused on supporting the new NSF-wide priority area of CIF21,
while enhancing support for the ongoing NSF-wide SEES investment. Within SEES, EAR will lead
GEO efforts on programs related to clean energy and will participate in the sustainability research
networks. EAR also will provide support for CaMRA, and will modestly increase support for
operation of the EarthScope facility, enabling EarthScope services to continue at levels similar to
those in the past.

ICER’s FY 2012 Request is focused on enhancing support of the NSF-wide SEES investment while
maintaining support for GEO-wide education and diversity activities.

OCE’s FY 2012 Request is similarly focused on supporting the new NSF-wide priority area of CIF21,
while enhancing support for the ongoing NSF-wide SEES investment, where emphasis will be on
developing clean energy and sustainability research networks. OCE is also providing support for
CaMRA. OCE’s ongoing investments in research, education, and infrastructure strongly support the
recent Executive Order 13547, establishing a National Ocean Policy (NOP). OCE is continuing to
invest in research infrastructure; support for Ocean Observatories Initiative (OOI) operations
increases by $19.20 million and planning for possible new Regional Class Research Vessels
continues.

Major Investments

GEO Major Investments
(Dollars in Millions)

FY 2010
FY2010 FY2010 Enacted/ Change Over
Omnibus ~ ARRA  Annualized ~ FY2012 FY 2010 Enacted
Area of Investment Actual  Actual FY2011CR  Request Amount Percent
SEES Portfolio $195.95 - $19550  $28270  $87.20  44.6%
CIF21 - - - 16.00 16.00 N/A
CAREER 12.59 0.05 12.60 13.80 1.20 9.5%
Science and Technology Centers 14.62 - 14.64 13.00 164 J11.2%
CaMRA - - - 10.00 10.00 N/A

Major investments may have funding overlap, and thus should not be summed.

GEO will support the NSF-wide SEES investment by funding activities that will lay the foundation
for technologies to mitigate against, and adapt to, environmental change that threatens sustainability.
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Support for new activities will be housed in all GEO divisions, with emphasis on the emerging
Sustainability Research Network activity, as well as Sustainability Energy Pathways activities to
identify clean energy sources and their potential for future use and the impact of their use on the
environment and society. Funding for the U.S. Global Change Research Program (USGCRP) is
contained within SEES.

e Support for the new NSF-wide CIF21 investment will focus on the New Computational Infrastructure
and Data Enabled Science components of the activity. In particular, geoinformatics — the tools and
techniques that facilitate data-enabled geoscience — will be a priority. These investments will
contribute to enhancing community research networks and the ability of geoscientists to access and
connect to output of observing facilities.

e GEO supports the CAREER program, an Administration priority. GEO’s CAREER awards support
young investigators who exemplify the role of teacher-scholars through outstanding research,
excellent education, and the integration of education and research within the context of the mission of
their organizations.

e FY 2012 support for Science and Technology Centers reflects the planned ending of two centers in
FY 2011and the initiation of one new center in FY 2010.

e InFY 2012, GEO will initiate a new $10.0 million GEO-wide program on Creating a More Disaster
Resilient America (CaMRA). The overarching goal of CaMRA is to catalyze basic research efforts at
NSF in hazard-related science to improve forecasting and prediction of natural and man-made
hazardous events.

Summary and Funding Profile

GEO supports investment in research, centers, and education, as well as the infrastructure and facilities
required to conduct cutting-edge geoscience investigations.

In FY 2012, the number of research grant proposals is expected to increase by approximately 600
compared to FY 2010 Enacted. GEO expects to award approximately 1,500 research grants in FY 2012.
Average annualized award size and duration will remain level with FY 2010 Enacted.

Funding for infrastructure accounts for 37 percent of GEO’s FY 2012 Request. Overall, infrastructure
support is about the same as at the FY 2010 Enacted level, but significant changes within the
infrastructure portfolio are occurring. Support for OOl operations and maintenance is increasing by
$19.20 million, while support for construction of the NCAR-Wyoming Supercomputer Center is reduced
by $25.0 million, reflecting the completion of construction support.
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GEO Funding Profile

FY 2010

Enacted/

FY 2010 Annualized
Actual FY 2011 CR FY 2012

Estimate Estimate Estimate
Statistics for Competitive Awards:
Number of Proposals 4,819 4,400 5,100
Number of New Awards 1,689 1,200 1,800
Regular Appropriation 1,645 1,200 1,800
ARRA 44 - -
Funding Rate 35% 27% 35%
Statistics for Research Grants:
Number of Research Grant Proposals 4,243 3,800 4,500
Number of Research Grants 1,397 900 1,500
Regular Appropriation 1,395 900 1,500
ARRA 2 - -
Funding Rate 33% 24% 33%
Median Annualized Award Size $123,466 $125,000 $125,000
Average Annualized Award Size $159,210 $175,000 $175,000
Average Award Duration, in years 2.6 3.0 3.0

GEO Funding for Centers Programs and Facilities

GEO Funding for Centers Programs
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus Annualized FY ~ FY 2012  FY 2010 Enacted
Actual 2011 CR Request Amount  Percent
Centers Programs $14.87 $14.89 $13.25 -$1.64  -11.0%
Science and Technology Centers (AGS, EAR, OCE) 14.62 14.64 13.00 -1.64 -11.2%
Nanoscale Science and Engineering Centers (ICER) 0.25 0.25 0.25 - -

No FY 2010 obligations for centers were made with funds provided by the ARRA.
Detailed information on individual centers can be found in the NSF-Wide Investments chapter.

Centers Programs

e GEO supports three Science and Technology Centers (STC) in FY 2012, with the GEO funding for
the Center for Dark Energy Biosphere Investigations (C-DEBI) beginning in FY 2011, and continued
funding for two ongoing centers. Final funding in FY 2011 concludes two STCs initiated in 2002.
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GEO Funding for Facilities
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change over
Omnibus  Annualized FY 2012  FY 2010 Enacted
Actual FY 2011CR  Request Amount  Percent

Facilities $281.68 $277.11  $292.61 $15.50 3.9%
National Astronomy and lonosphere Center (AGS) 2.35 2.20 3.20 1.00 36.2%
National Center for Atmospheric Research (AGS) 96.29 97.00 100.00 3.00 3.9%
National Nanotechnology Infrastructure Network (ICER) 0.60 0.60 0.60 - -
Academic Research Fleet (OCE) 78.04 80.00 69.35 -10.65 -11.1%
Incorporated Research Instutions for Seismology (EAR) 12.36 12.36 12.36 - -
EarthScope (EAR) 25.25 25.05 26.00 0.95 3.0%
Integrated Ocean Drilling Program (EAR) 50.80 43.40 45.40 2.00 -10.6%
Ocean Observatories Initiative (OCE) 15.99 16.50 35.70 1920 123.3%

For detailed information on individual facilities, please see the Facilities chapter.

Facilities

e Funding for the Academic Research Fleet decreases by $10.65 million to a total budget of $69.35
million. This reflects the completion of support for the Replacement Human Occupied Vehicle
(which replaces the ALVIN) and the retirement of the R/V OCEANUS.

e Support for operation and maintenance of the OOI increases to $35.70 million as planned. The
increased funds support the transition from the design phase to an active network build phase.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors (COVs) and directorate Advisory Committees
(AC). Please see this chapter for additional information.

In FY 2010, GEO held three COVs — for cross-directorate education and diversity programs, the
Atmosphere Section in the Division of Atmospheric and Geospace Sciences, and the Instrumentation and
Facilities Program in the Division of Earth Sciences. The Directorate for Geosciences’ Advisory
Committee (AC/GEQ) met twice in FY 2010.

In FY 2011, COV reviews are planned for research programs in EAR, the Upper Atmosphere Research
Section in AGS, and the Integrative Projects Section in OCE.

In FY 2012, COV reviews will take place in the AGS” NCAR and Facilities Section, and for OCE’s
Marine Geosciences and Ocean Sections.
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Number of People Involved in GEO Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA FY 2011 CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 5,426 61 5,200 4,900
Other Professionals 2,909 32 2,800 2,000
Postdoctorates 685 5 600 1,800
Graduate Students 2,593 17 2,400 3,600
Undergraduate Students 1,942 9 1,300 2,000
Total Number of People 13,555 124 12,300 14,300
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DIVISION OF ATMOSPHERIC AND GEOSPACE SCIENCES (AGS) $286,330,000
+$26,530,000 / 10.2%
AGS Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount  Percent

AGS $259.87 $259.80  $286.33 $26.53  10.2%
Research 125.21 126.35 147.08 20.73  16.4%
CAREER 6.17 5.70 6.20 0.50 8.8%
Centers Funding (total) 7.30 7.32 4.00 -3.32 -45.4%
Center for Integrated Space Weather Modeling 3.32 3.32 - -3.32  -100.0%
Center for Multi-scale Modeling of 3.98 4.00 4.00 - -
Atmospheric Processes
Education 1.34 2.85 2.85 - -
Infrastructure 129.15 125.70 130.70 5.00 4.0%
NAIC 2.35 2.20 3.20 1.00  455%
Nat'l Center for Atmospheric Research 96.29 97.00 100.00 3.00 3.1%
Research Resources 30.52 26.50 27.50 1.00 3.8%

The mission of AGS is to extend intellectual frontiers in atmospheric and geospace sciences by making
responsible investments in fundamental research, technology development, and education that enable
discoveries, nurture a vibrant, diverse scientific workforce, and help attain a prosperous and sustainable
future. AGS supports activities to further our understanding of the physics, chemistry, and dynamics of
the Earth’s atmosphere, from the Earth’s surface to the sun, on timescales ranging from minutes to
millennia. AGS provides support for: 1) basic science projects and 2) the acquisition, maintenance, and
operation of observational and cyberinfrastructure facilities and services that enable modern day
atmospheric and geospace science research activities. Although the majority of AGS support is through
traditional “individual investigator” merit-reviewed, multi-year grants, the division also supports small
scale, limited-duration exploratory research projects; collaborative or multi-investigator group projects
focusing on a particular project, subject, or activity; large center or center-like projects; and funding for
the research conducted by NSF’s National Center for Atmospheric Research (NCAR), which extends and
enhances research at universities. More information on NCAR is available in the Facilities chapter. The
division will increase support in key areas of fundamental atmospheric and geospace science including
space weather, the genesis and dynamics of storms and severe weather, and biogeochemical cycling. In
addition, the AGS will also support research in NSF’s Science, Engineering, and Education for
Sustainability (SEES) and Cyberinfrastructure Framework for the 21* Century Science and Engineering
(CIF21) investments, as well as, in a GEO-wide program, Creating a More Disaster Resilient America.

Approximately 45 percent of the annual budget of AGS is used to support NCAR and other observational
and computational facilities and 55 percent for individual, small group, and center-like research grants. In
general, of the 55 percent of the AGS budget available for research grants, 54 percent (or 30 percent of
the total AGS portfolio) is available for new research grants. The remaining 25 percent of the budget
funds continuing grants made in previous years.
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FY 2012 Summary

Research

FY 2012 will see a strong emphasis on Science, Engineering and Education for Sustainability

(SEES), with a particular emphasis on clean energy research. AGS will lead GEO activities in

establishing a robust suite of Sustainability Research Networks and participating in Sustainable

Energy Pathways to identify clean energy sources and the impact of using those sources on the

environment and society. SEES support in AGS will total $24.50 million in 2012; a $12.50 million

increase.

Support for Cyberinfrastructure Framework for 21% Century Science and Engineering (CIF21) is

initiated in FY 2012. AGS will contribute $6.0 million in FY 2012 to this NSF-wide activity by

increasing funding for research in geoinformatics and for the use of computational infrastructure.

This is consistent with NSF’s goal of facilitating data-enabled science.

In FY 2012 AGS will contribute $3.0 million in a new GEO-wide program, Creating a More Disaster

Resilient America (CaMRA). The overarching goal of CaMRA is to catalyze basic research in

hazard-related science to support a broad spectrum of research into the prediction of atmospheric and

space weather hazards.

CAREER funding increases by $500,000 above the FY 2010 Enacted to a total of $6.20 million in FY

2012. This increase is consistent with AGS’s emphasis on supporting early career researchers.

Centers

e As planned, support for the Center for Integrated Space Weather Modeling, an NSF Science and
Technology Center will end in FY 2011.

e Support for the Center for Multi-scale Modeling of Atmospheric Processes, an NSF Science and
Technology Center focused on improving the representation of cloud processes in climate
models, continues into its fifth year at the planned level of $4.0 million.

Education

Funding for AGS education activities including Research Experiences for Undergraduates (REU) site
and supplemental awards, as well as for Research Experiences for Teachers (RET), is maintained at
the FY 2010 enacted level of $1.13 million. The Atmospheric and Geospace Sciences Postdoctoral
Fellowship funding at $1.72 million remains consistent with the FY 2010 Enacted level.

Infrastructure

Support for the National Astronomy and lonosphere Center (NAIC) will increase by $1.0 million to
$3.20 million. This facility is supported collaboratively by GEO and MPS.

Support for the National Center for Atmospheric Research (NCAR) will increase by $3.0 million in
FY 2012 to $100.0 million. This augmentation will support research and infrastructure activities
related to SEES, CIF21, and CaMRA.
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DIVISION OF EARTH SCIENCES (EAR) $207,270,000
+$24,270,000 /13.3%
EAR Funding
(Dollars in Millions)
FY 2010 Change Over
FY 2010 Enacted/ FY 2010 Enacted

Omnibus Annualized FY 2012
Actual FY 2011 CR Request Amount Percent

EAR $183.26 $183.00 $207.27 $24.27 13.3%
Research 113.80 113.08 133.29 20.21 17.9%
CAREER 412 4.40 4.80 0.40 9.1%
Centers Funding (total) 3.32 3.32 - -3.32 -100.0%
Center for Earth Surface Dynamics 3.32 3.32 - -3.32 -100.0%
Education 4.29 4.93 5.08 0.15 3.0%
Infrastructure 61.78 61.59 65.41 3.82 6.2%
Incorporated Research Institutions for Seismology 12.36 12.36 12.36 - -
EarthScope 25.25 25.05 26.00 0.95 3.8%
Research Resources 2417 24.18 27.05 2.87 11.9%

EAR supports fundamental research into the structure, composition, and evolution of the Earth, and the
life it has sustained over the four and a half billion years of Earth history. The results of this research will
lead to a better understanding of Earth's changing environment (past, present, and future), the natural
distribution of its mineral, water, biota, and energy resources, and provide methods for predicting and
mitigating the effects of geologic hazards such as earthquakes, volcanic eruptions, floods, and landslides.

Through its Surface Earth Processes section, EAR supports research in geomorphology and land use,
hydrologic science, geobiology and low temperature geochemistry, and sedimentary geology and
paleobiology. The Division’s Deep Earth Processes Section maintains programs in geophysics, tectonics,
petrology and geochemistry, and continental dynamics. The newest program in EAR is EarthScope, a
$200.0 million facility and science program focused on studying the structure and tectonics of the North
American continent. In addition to these core programs, EAR has an Instrumentation and Facilities
program that supports community-based, shared use facilities and the acquisition and development of
instrumentation by individual investigators, and an education program that funds a number of activities to
attract and support students and young investigators to the field of Earth science.

Approximately 66 percent of EAR’s budget is used to support individuals and small groups of researchers
while about 32 percent of the budget goes to instrumentation and facilities. The two largest facilities
supported by EAR are EarthScope and IRIS, a community-based seismic instrumentation facility. In
general, 40 percent of EAR’s portfolio is available for new research grants. The remaining 60 percent
funds continuing grants made in previous years.
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FY 2012 Summary

Research

EAR will participate in Science, Engineering and Education for Sustainability (SEES) with $7.0
million for the Water, Sustainability and Climate solicitation, and ongoing support for EAR’s Critical
Zone Observatories. EAR will contribute funds, as part of the NSF-wide clean energy activity, to
identify clean energy sources and their potential for future use, as well as the impact of that use on the
environment and society ($8.0 million);

Support for Cyberinfrastructure Framework for 21 Century Science and Engineering (CIF21) is
initiated in FY 2012. EAR will contribute $4.0 million in FY 2012 to this NSF-wide investment by
increasing funding for research in geoinformatics and for the acquisition and use of computational
infrastructure. This is consistent with NSF’s goal of facilitating data-enabled science and making
data acquired by NSF-funded investigators openly available to any interested user;

In FY 2012, EAR will invest $4.0 million in a new $10.0 million per year GEO-wide program on
Creating a More Disaster Resilient America (CaMRA). The overarching goal of CaMRA is to
catalyze basic research efforts at NSF in hazard-related science to improve forecasting and prediction
of natural and man-made hazards;

CAREER funding will be increased by $400,000 above FY 2010 to a total of $4.80 million, reflecting
EAR’s continuing commitment to supporting early career researchers;

As planned, support for The Center for Earth Surface Dynamics, an NSF Science and Technology
Center, ends in FY 2011 after 10 successful years of operation.

Education

An increase of $150,000 is proposed for EAR’s Postdoctoral Fellowship program.

Infrastructure

An increase of $2.87 million (to a total of $27.05 million) is proposed for support of multi-user
research instrumentation, acquisition or upgrading of research equipment, and development of new
instrumentation, analytical techniques or software;

EarthScope operations will increase to $26.0 million, 3.8% over FY 2010, reflecting rising personnel
and field costs;

Support of Incorporated Research Institutions for Seismology (IRIS) is maintained at FY 2010 levels.
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INTEGRATIVE AND COLLABORATIVE $100,920,000
EDUCATION & RESEARCH (ICER) +$3,000,000/ 3.1%
ICER Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change over

Omnibus ARRA Annualized FY 2012 FY 2010 Enacted
Actual Actual  FY 2011 CR  Request Amount Percent

ICER $98.87 $0.40 $97.92  $100.92 $3.00 3.1%
Research 44,90 0.38 41.40 72.95 31.55 76.2%
CAREER 0.40 0.05 - - - N/A
Centers Funding (total) 0.25 - 0.25 0.25 - -
Nano Centers 0.25 - 0.25 0.25 - -
Education 21.18 0.02 26.97 25.67 -1.30 -4.8%
Infrastructure 31.60 - 27.60 0.60 -27.00 -97.8%
NNIN 0.60 - 0.60 0.60 - -
Academic Research Fleet - - 2.00 - -2.00 -100.0%

Research Resources 31.00 - 25.00 - -25.00 -100.0%

ICER supports novel, complex, or partnership projects in both research and education. These investments
cut across traditional boundaries within the geosciences, encouraging interdisciplinary activities and
responding directly to critical needs of the entire geoscience community. ICER’s principal goals are to
develop innovative means to initiate and support geoscience education, attract underrepresented groups to
careers in the geosciences, foster the interchange of scientific information nationally and internationally,
and to join with other parts of NSF in major integrative research and education efforts. In FY 2012, the
division will make strategic investments in climate research, international activities, education, diversity,
and human resource development.

In general, 40 percent of the ICER portfolio is available for new research grants. The remaining 60
percent funds continuing grants made in previous years.

FY 2012 Summary

Research

e InFY 2012, ICER will support GEO’s increased activities in Science, Engineering and Education for
Sustainability (SEES). Supported activities will lay the foundation for technologies to mitigate
against, and adapt to, environmental change that threatens sustainability, with an emphasis in 2012 on
vulnerable regions in the Arctic and along coasts. Also in FY 2012, a strong emphasis will be placed
on clean energy. ICER will participate in activities to establish a robust suite of Sustainability
Research Networks and in a program to identify clean energy sources and the impact of using those
sources on the environment and society. FY 2012 SEES activities in ICER will total $27.75 million.

o ICER supports a varied portfolio of international collaborative activities. In FY 2012 this will total
$6.50 million and will emphasize collaborative research across the Americas.

Education

e ICER is home to a number of education and diversity activities, including ADVANCE, GEO
Disciplinary Education, GEO Teach, and IGERT programs. This portfolio will total $25.67 million
in FY 2012.

GEO-11



Directorate for Geosciences

Infrastructure

e ICER supports limited infrastructure activities. The most significant change in 2012 is the
completion of construction support for the NCAR-Wyoming Supercomputer Center, funded through
Research Resources.

e All FY 2012 funding for the Academic Research Fleet is provided through OCE. The FY 2010
Enacted amounts shown support fleet operations.
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DIVISION OF OCEAN SCIENCES (OCE) $384,640,000
+$35,720,000 / 10.2%
OCE Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change over

Omnibus Annualized FY 2012 FY 2010 Enacted
Actual FY 2011  Request Amount Percent

OCE $349.88 $348.92  $384.64 $35.72  10.2%
Research 164.19 181.32 201.14 19.82  10.9%
CAREER 1.90 2.50 2.80 030 12.0%
Centers Funding (total) 4.00 4.00 9.00 5.00 125.0%
Coastal Margin Observation & Prediction 4.00 4.00 4.00 - -
Dark Energy Biosphere Investigations - - 5.00 5.00 N/A
Education 8.97 8.37 8.82 0.45 5.4%
Infrastructure 171.00 152.90 168.25 1535 10.0%
Academic Research Fleet 78.04 78.00 69.35 -8.65 -11.1%
Integrated Ocean Drilling Program 50.80 43.40 45.40 2.00 4.6%
Pre-Construction Planning (total) - 2.00 2.00 - -
Regional Class Research Vessels - 2.00 2.00 - -
Ocean Observatories Initiative (OOI) 15.99 16.50 35.70 19.20 116.4%
Research Resources 26.17 15.00 17.80 280  18.7%

Research, education, and infrastructure funded by OCE address the central role of the oceans in a
changing Earth and as a national strategic resource, as recognized in the President’s July 19, 2010
Executive Order 13547, establishing a National Ocean Policy (NOP) and creating a National Ocean
Council (NOC) to implement the policy and its nine strategic objectives. OCE supports interdisciplinary
research of the water column to better understand changing ocean circulation and temperature, the health
of marine ecosystems, and changing ocean chemistry with implications for ocean acidification. OCE also
supports research on the geology of the ocean margins and sub-seafloor to investigate past ocean and
climate conditions, stability of methane hydrates, natural hazards associated with earthquakes and
volcanic eruptions, and microbial life deep below the seafloor. Since ocean science requires access to the
sea, OCE supports research vessels, deep submergence capability including submersibles and autonomous
vehicles, and technologically advanced sensors and instrumentation. In FY 2012, OCE will emphasize
research in support of the NOP objectives, especially those involving improved understanding through the
advancement of knowledge, ecosystem-based management, coastal marine spatial planning, protection of
marine biodiversity, the impact of increased atmospheric CO, on ocean acidification, ocean observing and
the enhancement of infrastructure, and changing conditions in the Arctic.

In general, 38 percent of the OCE portfolio is available for new research grants. The remaining 62
percent funds continuing grants made in previous years.

FY 2012 Summary

Research

e OCE will participate in the SEES emphasis on clean energy and research networks at a level of $8.50
million in FY 2012. There are many crossovers between the NOP and SEES objectives as they relate
to the oceans. These themes include ocean acidification, addressing the role of the oceans in climate
change, the integration of marine ecosystem models with climate change models, interactions
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between warming oceans and ice-sheets, integrated social and natural science models of our coasts,
dimensions of biodiversity, LTERS, and others.

Investment of $3.0 million for a new GEO program, Creating a More Disaster Resilient America
(CaMRA), to support research programs and facilities involving severe storms, tsunamis, long term
effects of oil spills, and biotic hazards (e.g., Harmful Algal Blooms (HABS), invasive species).
Investment by OCE of $4.0 million in support for Cyberinfrastructure Framework for 21 Century
Science and Engineering (CIF21) is initiated in FY 2012. OCE will contribute to this NSF-wide
initiative by supporting research on geoinformatics and the enhancement of access and connections to
facilities and scientific instruments emerging from national data- and compute-intensive facilities such as
the Ocean Observatories Initiative (OOI).

Investment of $5.0 million in the Center for Dark Energy Biosphere Investigations (C-DEBI). Initial
funding for this STC began in 2010 within Integrative Activities. This center uses the highly
advanced technologies of the Integrated Ocean Drilling Program (IODP) to pursue exploration of the
nature and limits of life in the largest biome on earth, the sub-seafloor biosphere, and the interactions
of this life with the largest hydrological system on our planet.

OCE will also continue its partnership on the theme of Oceans and Human Health with the National
Institute of Environmental Health Sciences (NIEHS), and on the theme of ecosystem-based
management in the Comparative Analysis of Marine Ecosystem Organization program with the
National Oceanographic and Atmospheric Administration (NOAA).

In late CY 2010, OCE received a National Research Council report with recommendations for
research on ocean acidification. The division will again partner with OPP, BIO, and other federal
agencies to fulfill priority research recommendations on the biological, ecosystem, and chemical
processes involved with decreasing ocean pH and impacts to important marine resources. Divisional
investments will be up to $10.0 million in FY 2012.

Education

Funding for educational activities will increase slightly and will emphasize initiatives emerging from
the NOP that aim to improve public understanding of the oceans and encourage broader participation
in ocean sciences.

Funding is provided for a new program, the OCE Postdoctoral Fellowship and Research Facilitation
Awards ($1.90 million). This program aims to broaden participation in the ocean sciences through
fellowships and research support.

Funding for the Centers for Ocean Science Education Excellence (CoSEE) program continues at a
level of $4.24 million, representing a reduction of $1.45 million from the FY 2010 Enacted level.
During FY 2011, CoSEE will complete a decadal review of its program successes along with a
forward-looking strategic plan to define new opportunities and directions.

Infrastructure

A modest increase in funds (+$2.0 million) is requested for the Integrated Ocean Drilling Program to
capitalize on enhanced investment returns from the successful operation of the retro-fitted drilling
vessel, JOIDES RESOLUTION, under the current science plan and in support of the C-DEBI STC. In
FY 2011, OCE will receive the results of an NRC study evaluating the impact of scientific ocean
drilling on the geosciences and assessing a new Science Plan, developed by the international
community, for a possible new ocean drilling program post-FY 2013.

Decreases in the Academic Research Fleet operations result from the retirement of the R/V
OCEANUS and completion of the of RHOV ALVIN replacement in FY 2011. Investments are
continued ($2.0 million) for planning and design for a possible fleet renewal effort.

Implementation of the Ocean Observatories Initiative (OOI) continues with a planned $19.20 million
increase, bringing the total for operations and maintenance to $35.70 million in FY 2012. These
increased funds support the transition from the design phase to an active network build phase.
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DIRECTORATE FOR MATHEMATICAL $1,432,730,000

AND PHYSICAL SCIENCES (MPS) +$80,890,000 / 6.0%
MPS Funding
(Dollars in Millions)
FY FY 2010
FY 2010 2010 Enacted/ Change Over

Omnibus  ARRA  Annualized FY 2012 FY 2010 Enacted
Actual  Actual FY 2011CR Request Amount Percent

Division of Astronomical Sciences (AST) $246.53 - $245.69  $249.12  $3.43  14%
Division of Chemistry (CHE) 233.68  15.70 233.73 258.07 2434 10.4%
Division of Materials Research (DMR) 302.57 - 302.67 320.79  18.12 6.0%
Division of Mathematical Sciences (DMS) 244.92 - 241.38 26043  19.05 7.9%
Division of Physics (PHY) 301.66 - 290.04 30091  10.87 3.7%
Office of Multidisciplinary Activities (OMA) 38.58 - 38.33 4341 508 13.3%
Total, MPS $1,367.95 $15.70  $1,351.84 $1,432.73 $80.89  6.0%

Totals may not add due to rounding.

About MPS

The Directorate for Mathematical and Physical Sciences Request of $1,432.73 million is based on three
key priorities: (1) strengthening innovation in basic research programs, (2) supporting essential facilities
for basic science, and (3) providing significant funding for targeted basic research areas, including
Cyberinfrastructure Framework for 21st Century Science and Engineering (CIF21); Science, Engineering,
and Education for Sustainability (SEES); research at the interface between biological and mathematical
and physical sciences (BioMaPS) and Science and Engineering Beyond Moore’s Law (SEMBL).

A principal driver of the FY 2012 Request is funding for core research programs; these awards drive new
discoveries in the mathematical and physical sciences, directly strengthening the building blocks of
innovation. The MPS commitment to core research strengthens science, seeds longer-term innovation,
and develops the foundation for translational activities in NSF as well as other agencies, industry, and
society.

MPS continues to fund the operations and management of 15 major multi-user facilities, allowing
thousands of scientists and students to press the bounds of scientific knowledge, and invests in potential
future projects needed to remain at the cutting-edge of research, such as the Large Synoptic Survey
Telescope (LSST), which will rapidly scan the sky, charting objects that change or move and tracing
billions of remote galaxies, providing multiple probes of the mysterious dark matter and dark energy.

MPS provides about 50 percent of the federal funding for basic research at academic institutions in the
mathematical and physical sciences.

MPS -1



Directorate for Mathematical and Physical Sciences

$400
$350

$300
$250 M 4‘//
$200 n:z‘;.t-iﬁf// o

$150 OMA
$100
$50

MPS Subactivity Funding
(Dollars in Millions)

——AST

—=—CHE
DMR

—>—DMS

$0

FY0O3 FY04 FY0O5 FY06 FYO7 FY08 FY09 FY10 FY11 FY12
CR

FY 2012 Summary by Division

AST’s FY 2012 Request is focused on ramping up the Atacama Large Millimeter Array (ALMA) to
full operations as its construction funding comes to an end. This ramp will occur while AST
continues to maintain its core grant programs in basic research and instrumentation development.
The other highest priority activity will be continuing the design and development of the Large
Synoptic Survey Telescope (LSST), the first-priority large project in the National Research Council
decadal survey in astronomy and astrophysics, as LSST moves toward readiness for construction.
AST will initiate funding for the NSF-wide investments in Enhancing Access to the Radio Spectrum
(EARS) and Sustainable Energy Pathways (SEP), an element of SEES.

CHE’s FY 2012 Request is focused on enhancing support for core programs and, as part of the NSF-
wide SEES investment, funding activities that will lay the foundation for future clean energy
technologies and sustainable, environmentally benign chemical manufacturing. Funding for
education and infrastructure programs in CHE will be reduced to accommodate these priorities.

DMR plans to increase its portfolio of individual investigator awards, including NSF focus areas
where advances in materials science are key: SEES, SEBML, and BioMaPS. DMR also plans to
support the newly restructured Materials Research Centers and Teams Program as well as key
facilities and to continue efforts to strengthen education in materials science and broaden participation
in the discipline.

DMS’s FY 2012 Request is focused on enhancing support for basic research; training a diverse group
of researchers in mathematical and statistical sciences, with better core, computational and
communication skills; investing in mathematical sciences institutes and networking opportunities; and
providing support and efficient mechanisms to foster multidisciplinary research activities in, but not
limited to CIF21, SEES, and BioMaPS. Some of the limited existing funds from previous priority
areas will also be invested to achieve these goals and be realigned to match division goals with that of
MPS and NSF.
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e PHY will focus on three major areas for FY 2012: providing continued support for individual
investigator awards, especially in those areas that are priorities for the division, including physics of
the universe, quantum information science, and the physics-biology interface; ensuring that sufficient
funding is available for investigators using the major facilities sponsored by the division; and
ensuring sufficient funding to support operations and maintenance of these facilities as they transition
to a new era of operations. A major factor affecting total funding for PHY is the termination of NSF
support for the Deep Underground Science and Engineering Laboratory (DUSEL), a savings of $36.0
million relative to FY 2010 Enacted. This $36.0 million will be repurposed within PHY to the three
priority areas described above.

e OMA will continue its tradition of providing support for interdisciplinary research. In FY 2012,

OMA will increase emphasis on key NSF-wide areas of SEES, CIF21, SEBML, BioMaPS, clean
energy, and advanced manufacturing.

Major Investments

MPS Major Investments
(Dollars in Millions)

FY 2010
FY2010 FY2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized Fy2012 FY?2010Enacted
Area of Investment Actual Actual FY2011CR Request Amount Percent
NNI $199.11 - $190.59  $182.36 -$8.23 -4.3%
SEES Portfolio 151.15 - 87.00 160.00 73.00 83.9%
CAREER 62.81 0.11 47.92 53.78 5.86 12.2%
SEBML 59.12 - 18.68 42.18 2350 125.8%
BioMaPS - - - 25.57 25.57 N/A
CIF21 - - - 20.00 20.00 N/A
Advanced Manufacturing - - - 20.00 20.00 N/A
EARS - - - 3.00 3.00 N/A

Major investments may have funding overlap and thus should not be summed.

o National Nanotechnology Initiative (NNI): MPS is a strong supporter of NNI, with $182.36 million
in FY 2012. Although this represents a decrease from the FY 2010 level, MPS will invest both in
basic NNI-related research and in the three FY 2012 NNI Signature Initiatives: Nanoelectronics for
2020 and Beyond, Nanomanufacturing for Sustainable Development, Nanotechnology for Solar
Energy Collection and Conversion.. MPS NNI investments are primarily in fundamental science and
in new materials, with significant support for education through the centers programs and for major
facilities such as the National High Magnetic Field Laboratory and the National Nanotechnology
Infrastructure Network.

e Science, Engineering, and Education for Sustainability Portfolio (SEES): MPS will continue to
support the NSF-wide SEES investment by funding activities that will lay the foundation for future
clean energy technologies and sustainable, environmentally benign chemical manufacturing. In FY
2012, MPS will invest in SEP and Sustainability Research Networks (SRN) including NSF-wide
solicitations and programs as well as core research programs in SEES-related areas. In FY 2012, all
five MPS Divisions and OMA will contribute to SEES-related activities at a level of $160.0 million.
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e CAREER: At $53.78 million, MPS strongly supports CAREER, an Administration priority,
providing nearly 25 percent of the total NSF investment. CAREER awards support young
investigators who exemplify the role of teacher-scholars through outstanding research, excellent
education and the integration of education and research within the context of the mission of their
organizations.

e Science and Engineering Beyond Moore's Law (SEBML): In FY 2012, MPS will continue to invest
in research designed to position the U.S. at the forefront of communications and computation
capability. One area for investment in FY 2012 is $20.0 million requested for nanoelectronics
research; MPS will partner in nanoelectronics with the Directorate for Computer and Information
Science and Engineering (CISE), the Directorate for Engineering (ENG), and the Nanoelectronics
Research Initiative (NRI), a consortium of companies in the Semiconductor Industry Association
(SIA). MPS invested significantly more in SEBML research than originally expected in FY 2010 due
to an increase in proposals in this area from the scientific community.

o Research at the Interface of Biological, Mathematical, and Physical Sciences (BioMaPS): MPS will
invest in the BioMaPS program at $25.57 million, continuing the formal partnership with the
Directorates for Biological Sciences (BIO) that began in FY 2010. In addition, ENG will join MPS
and BIO in FY 2012 to support interdisciplinary research that will contribute to the NSF-wide efforts
on clean energy and advanced manufacturing. The study of biological complexity necessitates new
developments in mathematical and physical sciences, leading to new theoretical and experimental
approaches. These interdisciplinary efforts will result in accelerated understanding of biological
systems, as well as uncovering of new mathematical and physical concepts, leading to innovations in
such areas as renewable fuels, bio-based materials, bio-imaging, and bio-inspired sensors. Working
together, BIO, MPS, and ENG will coordinate research over the entire spectrum from the discovery
of biological, physical, and mathematical principles underlying the biological processes, to their
application to the energy sector and advanced manufacturing.

e Cyber-Infrastructure Framework for the 21st Century (CIF21): MPS will heavily support the new
NSF-wide CIF21 investment in FY 2012 at $20.0 million. All Divisions in MPS will contribute to
computational and data-enabled science and engineering activities, focusing on the areas of Data and
New Computational Infrastructure. MPS will support fields necessary to ensure that simulations are
able to capture the complexity of nature, and are physically correct, reproducible, and predictive,
investing in MPS computational sciences, algorithm development, and software infrastructure needed
for sustained long-term research efforts. Equal attention will be given to data-enabled science,
including fundamental mathematical algorithms, software, data services, and network infrastructure
needed to serve scientists wherever they are located.

e Advanced Manufacturing: MPS will fund this at $20.0 million. These investments will be made in
the areas of nanomanufacturing, industry/university partnerships, and BioMaPS.

e Enhancing Access to the Radio Spectrum (EARS): Support of $3.0 million for EARS is initiated
in FY 2012 to promote interdisciplinary research in use of the radio spectrum, in response to
the Presidential Memorandum on “Unleashing the Wireless Broadband Revolution” and to
the National Broadband Plan (http://www.broadband.gov). The recent NSF workshop report,
Enhancing Access to the Radio Spectrum, outlines the need for research on new and innovative ways
to use the spectrum more efficiently. In partnership with the Directorates for Engineering, Social,
Behavioral, and Economic Sciences, and Computer and Information Sciences and Engineering, MPS
will initiate support for the basic research that underpins this effort.

MPS - 4



FY 2012 NSF Budget Request to Congress

Summary and Funding Profile

MPS supports investment in core research and education as well as research infrastructure such as centers
and facilities.

In FY 2012 MPS will spend $92.77 million for Centers, accounting for 6.5 percent of the MPS budget.
This total is down from FY 2010 as a number of MPS-supported centers have sunsetted. Centers are an
important modality for MPS sciences as research in many MPS-supported disciplines has evolved to be
more collaborative and interdisciplinary. While two Science and Technology Centers are sunsetting in
FY 2011, MPS is maintaining commitments to the Centers for Chemical Innovation and increasing its
investments in Materials Centers.

Operations and maintenance funding for MPS-supported user facilities comprises 19 percent of MPS’s
FY 2012 Request. MPS has increased operations budgets for facilities to maintain current operational
capacity. Where increases were not possible, MPS has maintained operations budgets as close to constant
as possible.

MPS Funding Profile

FY 2010

Enacted/

FY 2010 Annualized
Actual FY 2011 CR FY 2012

Estimate Estimate Estimate
Statistics for Competitive Awards:
Number of Proposals 9,421 8,500 9,500
Number of New Awards 2,680 2,150 2,350
Regular Appropriation 2,539 2,150 2,350
ARRA 141 - -
Funding Rate 28% 25% 25%
Statistics for Research Grants:
Number of Research Grant Proposals 7,688 7,200 8,500
Number of Research Grants 2,016 1,600 1,750
Regular Appropriation 2,016 1,600 1,750
ARRA - - -
Funding Rate 26% 22% 21%
Median Annualized Award Size $115,446 $115,000 $118,000
Average Annualized Award Size $150,051 $140,000  $144,000
Average Award Duration, in years 3.1 3.1 31

MPS -5



Directorate for Mathematical and Physical Sciences

MPS Funding for Centers Programs and Facilities

MPS Funding for Centers Programs
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY 2012 FY 2010 Enacted
Actual  FY 2011 CR Request Amount  Percent

Centers Programs $100.99 $105.06 $92.77  -$1229 -11.7%
Nanocenters 13.70 13.56 7.57 -5.99  -44.2%
STCs - 2002 Class 6.60 6.60 - -6.60 -100.0%
STCs - 2006 Class 4.00 4.00 4.00
Centers for Analysis & Synthesis 0.20 0.20 0.20
Centers for Chemical Innovation 24.00 24.00 24.00
Materials Centers 52.49 56.70 57.00 0.30 0.5%

No FY 2010 obligations for centers were made with funds provided by the ARRA.

Detailed information on individual centers can be found in the NSF-Wide Investments chapter.

Centers Programs

Nanocenters: MPS is reducing its commitment to the Nanoscale Science and Engineering Centers
(NSEC) program (-$5.99 million to a total of $7.57 million) in FY 2012. The first class of NSECs,
funded in 2001, received final year funding in FY 2010 and complete their research programs
associated with this support in FY 2011. In FY 2012, funding for the formal NSEC program
decreases as funds are reallocated to provide support that will transition the nano-devices created at
graduating NSECs to a more applied level.

Science and Technology Centers (STCs): Two MPS-supported Science and Technology Centers are
sunsetting in FY 2011, the Center for Materials and Devices for Information Technology Research
and the Center for Biophotonics Science and Technology. This results in a decrease of $6.60 million
to a total of zero for the STC 2002 Class. MPS is maintaining its investment in the Center for
Layered Polymeric Systems, initiated in FY 2006.

Materials Centers: The Materials Research Science and Engineering Centers (MRSEC) program has
been restructured in response to the 2007 National Academy of Science report The NSF’s Materials
Research Science and Engineering Program, Looking Back, Moving Forward. The new Materials
Research Centers and Teams program has two tracks: Centers of Excellence for Materials Research
and Innovation (CEMRI) and Materials Interdisciplinary Research Teams (MIRT). Competitions for
both programs are held triennially, the first of which is expected in late FY 2011. FY 2012 Request
funding in the table above (+$300,000 to a total of $57.0 million) provides new support for the
CEMRI centers and ongoing support for the existing 14 MRSEC centers, which are expected to
continue through FY 2014 as the old structure is phased out. Funding for the MIRT teams, $6.0
million, is captured in core programs, as presented in the DMR section.
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MPS Funding for Facilities
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR Request Amount Percent

Facilities $270.05  $15.00 $259.80 $268.77 $8.97 3.5%
Advanced Technology Solar Telescope (ATST) - - - 2.00 2.00 N/A
Atacama Large Millimeter Array (ALMA) 18.20 - 1757  30.65 13.08  74.4%
Cornell High Energy Synchr. Source (CHESS) 9.51 - 9.00 15.47 647 71.9%
GEMINI Observatory 19.10 - 19.10  20.07 0.97 5.1%
IceCube Neutrino Observatory (IceCube) 2.15 - 2.15 3.45 130 60.5%
Large Hadron Collider (LHC) 18.00 - 18.00 18.00 - -
Laser Interfer. Grav. Wave Observatory (LIGO) 28.50 - 28,50  30.40 1.90 6.7%
Nat'l Astronomy & lonosphere Center (NAIC) 8.40 - 8.40 5.50 -2.90 -34.5%
Nat'l High Magnetic Field Laborary (NHFML) 40.53 15.00 3556  33.30 226 -6.4%
Nat'l Nanotechnology Infra. Network (NNIN) 3.71 - 3.38 2.68 -0.70  -20.7%
Nat'l Optical Astronomy Observatory (NOAOQ) 35.40 - 3150 29.17 233 -14%
Nat'l Radio Astronomy Observatory (NRAO) 49.52 - 4952  42.89 -6.63 -13.4%
National Solar Observatory (NSO) 9.10 - 9.10 9.79 0.69 7.6%
Nat'l Superconducting Cyclotron Lab (NSCL) 21.00 - 21.00 2150 0.50 2.4%
Other MPS Facilities * 6.93 - 702 390  -312 -44.4%

! Other MPS Facilities: Synchrotron Radiation Center (SRC), Center for High Resolution Neutron Scattering (CHRNS), and CheMatCARS.

For detailed information on individual facilities, please see the Facilities chapter.

Facilities

MPS has increased operations and maintenance budgets for facilities to maintain current operational
capacity. Where increases were not possible, MPS has maintained budgets as close to constant as
possible. Notable items include:

o ATST facility construction is presented in the MREFC chapter. $2.0 million presented above is the
FY 2012 Request to support cultural mitigation activities agreed to during the permit/compliance
process.

e ALMA: Support (+$13.08 million to a total of $30.65 million) is consistent with a planned ramp-up
of operations as this observatory comes on line and begins early science activities.

e CHESS: Funding (+$6.47 million to a total of $15.47 million) for the synchrotron light source will
allow this facility to continue operation as well as support X-ray technology research and
development. The CHESS user program supports work in cancer research, new materials for
electronics, aircraft, biotechnology, batteries, fuel cells, solar cells and other energy applications.

e LIGO: Support increases (+$1.90 million to a total of $30.40 million) in accordance with the agreed-
upon funding profile for operations during the Advanced LIGO construction project. (See the
MREFC chapter for more details on Advanced LIGO).

e NAIC: Decreased MPS funding for the Arecibo radio telescope (-$2.90 million to a total of $5.50
million) was recommended by the 2006 Senior Review of AST-supported facilities and programs. As
a result of a solicitation in 2010, a new cooperative agreement with sufficient funding to preserve a
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viable base facility is expected to be issued in FY 2012. (The Directorate for Geosciences also
supports NAIC. See the Facilities chapter for more information).

NHFML: Funding (-$2.26 million to a total of $33.30 million) will enable this world-leading
laboratory to continue transformational research using high magnetic fields. This facility serves
researchers in fields ranging from biology to materials and condensed matter physics. Note that the
apparent decrease in the FY 2012 Request from the FY 2010 Actual is due to a one-time
supplementary award in FY 2010 provided by the American Recovery and Reinvestment Act of 2009
for development of an instrument.

NOAO: Support is eliminated for the Telescope System Instrumentation Program (TSIP), which
funds community access to private telescopes. Future TSIP-like access may be acquired as part of
other AST grants programs.

NRAO: A decrease (-$6.63 million to a total of $42.89 million) is due to completion of the Expanded
Very Large Array construction program.

Other MPS Facilities: The major change (-$2.87 million) in this category is for NSF stewardship of
the Wisconsin Synchrotron Research Center, which is being ended as planned in March 2011.

Pre-construction Planning:

o Deep Underground Science and Engineering Laboratory (DUSEL): NSF support for this proposed
project is eliminated in FY 2012 (-$36.0 million), following the determination by the National
Science Board that the scope and likely cost of the project were outside of NSF's core mission
responsibilities. The Department of Energy will support pre-construction activities for its proposed
Long Baseline Neutrino Experiment (LBNE), including an analysis of whether the LBNE far detector
should be located at the Homestake site in South Dakota.

e Large Synoptic Survey Telescope (LSST): Funding for design and development activities is
increased (+$1.0 million to $5.0 million) following the proposed project’s first-place ranking in the
National Research Council’s Astronomy and Astrophysics Decadal Survey — New Worlds, New
Horizons in Astronomy and Astrophysics.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please
see this chapter for additional information.

Committees of Visitors (COV):

e In FY 2010, both CHE and DMS held their COV reviews. Both Divisions are responding to and
implementing recommendations from their respective COV.

e InFY 2011, COV reviews will take place for AST and DMR.

e InFY 2012, a COV is planned to take place in PHY.

Reports by the National Research Council:

o A report released by the National Research Council in October 2009: Evaluation of NSF’s Program
of Grants and Vertical Integration of Research and Education in the Mathematical Sciences
(VIGRE). While the overall recommendation of the report was to continue the program, the two most
recent competitions had yielded only a very small number of proposals.

e Late in FY 2010, the decadal survey in Astronomy and Astrophysics, New Worlds, New Horizons,
was released by the National Research Council. Report recommendations are under review by AST,
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and the first-ranked large project, the Large Synoptic Survey Telescope (LSST), has been given
priority.

Science and Technology Policy Institute (STPI) Reports and Evaluations:

In FY 2010, CHE supported a contract to the Science and Technology Policy Institute (STPI) to
design the program evaluation for the Centers for Chemical Innovation CCI program. The design is
complete for CCI Phase Il and currently underway for CCI Phase I.

In FY 2010, DMS initiated a STPI study to assess the need for and feasibility of evaluation of the
mathematical sciences institutes at the portfolio level. If the formal evaluation is determined to be
warranted and feasible, an additional objective is to recommend an evaluation approach and strategy.
Final results from this study are expected during FY 2011.

In FY 2010, MPS initiated a STPI feasibility study on MPS programs for broadening participation.
The study will evaluate the appropriateness of an extensive analysis of the diverse ways in which the
MPS directorate attempts to address the broadening participation of groups that have been
traditionally underrepresented in the sciences. If the feasibility study shows such an analysis to be
appropriate, MPS may follow up with an analysis and recommendation to contract for a thorough
evaluation by a private sector contractor.

Number of People Involved in MPS Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA FY 2011 CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 9,153 78 7,639 8,100
Other Professionals 2,737 24 2,363 2,500
Postdoctorates 2,484 21 2,297 2,430
Graduate Students 8,774 48 8,042 8,520
Undergraduate Students 8,422 184 5,986 6,340
Total Number of People 31,570 355 26,327 27,890
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DIVISION OF ASTRONOMICAL SCIENCES (AST) $249,120,000
+$3,430,000/ 1.4%
AST Funding
(Dollars in Millions)
FY 2010 Change Over

FY 2010 Enacted/
Omnibus  Annualized  FY 2012 FY 2010 Enacted
Actual FY 2011 CR Request Amount  Percent

AST $246.53 $245.69  $249.12 $3.43 1.4%
Research 70.58 72.18 80.76 858 11.9%
CAREER 4.75 4.10 4.56 0.46 11.2%
Education 7.37 9.09 5.25 -3.84  -42.2%
Infrastructure 168.58 164.42 163.11 -1.31 -0.8%
Gemini Observatory 19.10 19.10 20.07 0.97 5.1%
Atacama Large Mm Array(ALMA) 18.20 17.57 30.65 13.08 74.4%
Nat'l Astron. & lon. Ctr. (NAIC) 8.40 8.40 5.50 -290  -34.5%
Nat'l Optical Astron. Obs (NOAO) 35.40 31.50 29.17 -2.33 -1.4%
Nat'l Radio Astron. Obs. (NRAO) 49.52 49.52 42.89 -6.63  -13.4%
Nat'l Solar Observatory (NSO) 9.10 9.10 9.79 0.69 7.6%
Pre-Construction Planning (total) 9.06 12.00 5.00 -7.00 -58.3%
Large Synoptic Survey Tel. (LSST) 5.82 4.00 5.00 1.00 25.0%
Giant Segmented Mirror Tel. (GSMT) 0.24 5.00 - -5.00 -100.0%
Square Kilometer Array (SKA) 3.00 3.00 - -3.00 -100.0%
Research Resources 21.53 17.23 18.04 0.81 4.7%

Totals may not add due to rounding.

AST is the federal steward for ground-based astronomy in the U.S., working in partnership with private
institutions to enhance overall observing capacity and capability. Funding covers observational,
theoretical, computational, and laboratory work to understand the origins and characteristics of planets,
the Sun, other stars, our galaxy, extragalactic objects, and the structure and origin of the Universe through
awards to individual investigators, small groups, and national facilities. AST supports the development of
advanced technologies and instrumentation, the planning and design of future facilities, and management
of the electromagnetic spectrum for scientific use. AST funds operations and maintenance for several
national and international facilities. These major world-class facilities provide access to a wide range of
observational resources on a competitive basis and serve thousands of users each year. (See the Facilities
chapter of this document for more details). AST also funds various private facilities with varied
arrangements for community access, as part of the ground-based public-private U.S. astronomy system.

In general, 18 percent of the AST portfolio is available for new research grants. The remaining 82
percent funds continuing awards made in previous years, including facility support at about 65 percent of
the division’s budget.

FY 2012 Summary

All funding increases/decreases represent change over the FY 2010 Enacted level.

Research

e CAREER is supported at $4.56 million (+$460,000). This level maintains AST’s emphasis on
supporting early career researchers and contributes to the Administration priority efforts.

e Investment of $2.0 million in Sustainable Energy Pathways in the SEES Portfolio supports the
application of receptor and data-management systems for improved energy collection and efficiency.
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Support of $3.0 million for EARS is initiated in FY 2012 to promote interdisciplinary research in use
of the radio spectrum, in response to the Presidential Memorandum on “Unleashing the Wireless
Broadband Revolution” and to the National Broadband Plan (http://www.broadband.gov).

Support for CIF21 is initiated in FY 2012. AST will contribute to this NSF-wide investment by
supporting research into the analysis and archiving of large data sets and providing access to these
large data sets to a broad cross-section of the scientific and public community. Of particular interest
to AST is how data will be analyzed and served by the potential future LSST, which would have a
data rate of tens of terabytes per day.

Education
The decrease in support for Education programs is chiefly due to these adjustments:

The Astronomy and Astrophysics Postdoctoral Fellowship (AAPF) program is increased (+$200,000
to a total of $2.0 million). These fellowships require research and education components, so added
funding will increase the emphasis on integrating research and education for early-career scientists.
AST support for Integrative Graduate Education and Research Traineeship (IGERT) ends in FY 2012
(-$1.68 million) in order to reinvest in higher priority training programs within the division.

GRF funding (-$300,000) is eliminated as the Research and Related Activities (R&RA) contribution
to the program will be funded centrally through Integrative Activities (1A).

The Partnerships in Astronomy and Astrophysics Research and Education (PAARE) program, aimed
at increasing representation of under-represented minorities in astronomy, ends in FY 2012, (-$2.0
million). The demand for PAARE has been decreasing for several years; an evaluation will be
conducted regarding future programs that may more effectively achieve similar goals.

Infrastructure
AST oversees an array of infrastructure projects and programs. For detailed information on individual
AST facilities, please see the Facilities chapter.

Gemini: FY 2012 support of $20.07 million for the Gemini Observatory reflects the agreement
among the international partners for a 2.5 percent increase to account for the effects of inflation.
ALMA: FY 2012 support (+$13.08 million to a total of $30.65 million) is consistent with a planned
ramp-up of operations as this observatory comes on line and begins early science activities.

NAIC: Funding for the Arecibo radio telescope decreases (-$2.90 million to a total of $5.50 million)
as recommended by the 2006 Senior Review of AST-supported facilities and programs. As a result of
a solicitation in 2010, a new cooperative agreement with sufficient funding to preserve a viable base
facility is expected to be issued in FY 2012.

NOAO: Support is eliminated for the TSIP program, which funds community access to private
telescopes. Future TSIP-like access may be acquired as part of other AST grants programs.

NRAO: A decrease (-$6.63 million to a total of $42.89 million) is due to completion of the Expanded
Very Large Array construction program.

NSO: Funding (+$690,0000 to $9.79 million total) supports continued operations and maintenance.
LSST: Funding for design and development activities is increased (+$1.0 million to $5.0 million)
following the proposed project’s first-place ranking in the National Research Council’s Astronomy
and Astrophysics Decadal Survey — New Worlds, New Horizons in Astronomy and Astrophysics
(Astro2010). Though still eligible for funding through AST instrumentation programs, lower ranked
Astro2010 candidates had their identified project funding reduced or eliminated.

Research Resources: Funding growth (+$810,000 to a total of $18.04 million) due to higher
programmatic demand. This includes the Advanced Technologies and Instrumentation and mid-scale
experiment programs, which emphasize development of future instrumentation and use of university-
scale instrumentation to address specific astrophysical questions.
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DIVISION OF CHEMISTRY (CHE) $258,070,000
+$24,340,000 / 10.4%
CHE Funding
(Dollars in Millions)
FY  FY 2010
FY 2010 2010 Enacted/ Change Over

Omnibus  ARRA Annualized FY 2012 FY 2011 Estimate
Actual  Actual FY 2011 CR  Request Amount Percent

CHE $233.68 $15.70 $233.73  $258.07 $24.34  10.4%
Research 206.28 0.70 206.03  247.72 4169 20.2%
CAREER 21.05 0.11 20.80 22.67 1.87 9.0%
Centers Funding (total) 26.77 - 26.85 25.55 -1.30 -4.8%
Centers for Chemical Innovation 24.00 - 24.00 24.00 - -

Nanoscale Science & Engr. Centers 2.77 - 2.85 1.55 -1.30 -45.6%
Education 11.99 - 12.30 6.95 -535 -43.5%
ACC Postdoctoral Fellowships 2.00 2.00 - -2.00 -100.0%
Infrastructure 1541  15.00 15.40 340  -12.00 -77.9%
Nat'l Nanotech. Infra. Network (NNIN) 0.40 - 0.40 0.40 - -
Nat'l High Magnetic Field Lab (NHMFL) 403 15.00 4.06 1.50 -256 -63.1%
Research Resources 10.58 - 10.94 1.10 -9.84  -89.9%

CHE supports a large and vibrant research community engaged in fundamental research linked to key
national priorities. The basic research supported by CHE will enable the discovery of new catalysts for
solar energy generation and storage, increased appreciation of and insight into the chemistry of life
processes, new nanostructured materials that will revolutionize electronics, and better awareness of how
nanosized aerosols and particles impact our environment. CHE supports research seeking paths to
sustainable molecules and materials that are essential to our economy and well-being. In addition, CHE
supports curiosity-driven research that leads to increased understanding of molecules and materials.

In general, 47 percent of the CHE portfolio is available for new research grants. The remaining 53
percent funds continuing grants made in previous years.

FY 2012 Summary
All funding decreases/increases represent change over the FY 2010 Enacted level.

Research

e An increase (+$40.94 million to a total of $195.54 million) for core research programs will enable
greater support of projects at the frontier of chemistry.

e CAREER investment increases (+$1.87 million to a total of $22.67 million). This program is
particularly important to the development of strong academic departments and the training of the next
generation of scientists and engineers.

e The Centers for Chemical Innovations program, which inspires research on strategic, transformative
"Grand Challenges" in chemical research, remains at $24.0 million. CCI awards are strengthened by
direct links to chemical industry and governmental laboratories, which encourage successful
transitions from the lab to innovation to societal applications. CHE plans to initiate three new Phase |
CCils and fund two Phase Il CCls. The Phase Il awards will be selected competitively from a pool of
four Phase | awards and one Phase 1l CCI requesting renewal.
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New and continuing investments in the areas below will be committed as research grants, centers, and

software institutes.

e SEES funding increases (+$23.50 million for a total of $63.50 million). New understanding of
the chemistry of nanosized aerosols and dusts will impact the research of climate scientists and
climate modelers. Increased understanding of photovoltaic and photocatalytic materials will lead
to new possibilities for chemical fuels from sunlight, fuel cells and batteries. Chemists will
develop the fundamental understanding, reactions, and catalysts that will allow a new sustainable
chemical industry using bio-based feedstocks and inexpensive and inexhaustible building blocks
such as water, carbon dioxide, and dinitrogen. Through interdisciplinary programs such as
Sustainable Research Networks and Sustainable Energy Pathways, chemists will work with others
to effectively translate the fundamental chemical advances into new energy systems.

e Investment ($4.30 million) in advanced manufacturing will include new modes of funding that
support industry-university interactions.

e A new investment of $3.50 million in CIF21 will include efforts in data-enabled science and
chemometrics, Matter by Design and other aspects of computational chemistry, and a significant
investment in new software development.

e Research at the chemistry-biology interface is rapidly expanding. CHE funding in BioMaPS
($5.24 million) will strengthen research programs in advanced spectroscopic and imaging
techniques for biomolecules and biosystems, metal speciation, coordination and function,
chemical studies of enzyme and ribozyme catalysis, and other studies at the chemistry-biology
frontier. This funding includes emphases on research at this interface aimed at clean energy
($800,000) and advanced manufacturing ($800,000).

e SEBML investment will increase (+$7.60 million to a total of $13.68 million). Emerging areas
include molecular electronics, spintronics, and molecule-based quantum computing. This
includes a contribution to the new nanoelectronics area of $3.0 million.

Education

Support will slightly increase for IGERT (+$40,000 to a total of $1.58 million) and slightly decreases
for REU Sites (-$550,000 to a total of $4.50 million).

Support is suspended for the American Competitiveness in Chemistry Fellowship Program for
FY 2012 (-$2.0 million to zero). These funds will be reallocated to core research programs.
Postdoctoral researchers will continue to be supported through research grants and centers, as well as
the new SEES Postdoctoral Fellowship program.

The Undergraduate Research Collaborative was terminated as planned in FY 2011 ( -$1.0 million).
GRF funding (-$1.59 million) within CHE is eliminated as the Research and Related Activities
(R&RA\) contribution to the program will be funded centrally through Integrative Activities (1A).

Infrastructure

NNIN: Co-funding support continues at $400,000.

NHMFL: Co-funding support continues at $1.50 million. The decrease of -$2.56 million is due to a
one-time instrument development award funded in FY 2010.

Research Resources: The Chemistry Research Instrumentation and Facilities: Departmental
Multiuser Instrumentation (CRIF:MU) program will be suspended in FY 2012 (-$9.84 million to a
total of $1.10 million). The funds will be reallocated to core research programs. The investigator
community will be encouraged to use the Major Research Instrumentation (MRI) program for
infrastructure needs in FY 2012. (See the Integrative Activities section for more information on
MRI).
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DIVISION OF MATERIALS RESEARCH (DMR) $320,790,000
+$18,120,000 / 6.0%
DMR Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR Request Amount Percent

DMR $302.57 $302.67 $320.79  $18.12 6.0%
Research 224.27 22526  254.14 28.88 12.8%
CAREER 20.20 14.19 15.59 1.40 9.9%
Centers Funding (total) 67.97 72.33 65.88 -6.45 -8.9%
Materials Research Centers 52.49 56.70 57.00 0.30 0.5%
Nanoscale Science & Engr. Centers 8.16 8.31 4.88 -3.43  -41.3%
STC 2002: Materials and Devices for Inform. Tech. 3.32 3.32 - -3.32  -100.0%
STC 2006: Center for Layered Polymeric Systems 4.00 4.00 4.00 - -
Education 11.72 9.48 9.00 -048  -51%
Infrastructure 66.58 67.93 57.65 -10.28  -15.1%
Nat'l Nanotech. Infra. Network (NNIN) 2.99 2.65 2.28 -0.37 -14.0%
Nat'l High Magn.Field Lab (NHMFL) 36.50 31.50 31.80 0.30 1.0%
Cornell High Energy Synchr. (CHESS) 9.51 9.00 15.47 6.47 71.9%
Research Resources 6.35 13.06 - -13.06 -100.0%
Other MPS Facilities* 6.93 7.02 3.90 -3.12 -44.4%

! Other MPS Facilities: Synchrotron Radiation Center, Center for High Resolution Neutron Scattering, and CheMatCars.

Awards from DMR cover a wide spectrum of materials research and education ranging from condensed
matter and materials physics, solid-state and materials chemistry, multifunctional, hybrid, electronic,
photonic, metallic, superconducting, ceramic, polymeric, biomaterials, composites, and nanostructures.
These awards enable the DMR community to advance our understanding of electronic, atomic,
molecular mechanisms and processes that govern macroscale properties so that we can learn how to
manipulate and control them, to discover new synthesis and processing strategies that lead to new
materials with unique and novel properties, and to discover and to understand emerging phenomena.
The discoveries and advancements transcend traditional scientific and engineering disciplines, and can
result in elimination of roadblocks to enabling new technology. A key and critical enabler to these
scientific advances is the investment in development and support of next generation instruments and
facilities. Finally, conveying the excitement, significance and societal benefit enabled by materials
research to students (K-12 and beyond), some of whom will become the next generation of materials
researchers, and to the general public remain important aspects of the Division’s mission.

In general, 24 percent of the DMR portfolio is available for new research grants and 76 percent funds
continuing grants.

FY 2012 Summary

All funding decreases/increases represent change over the FY 2010 Enacted level.
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Research

Funding for SEES increases (+$21.0 million to a total of $61.0 million). DMR’s fundamental
research in energy focuses on new phenomena that may transform energy production, storage,
delivery and use in a decade or more. DMR plans to continue its partnerships with the Divisions of
Chemistry and Mathematical Sciences on the SOLAR project and with the Directorate for
Engineering on Nanotechnology for Solar Energy Collection and Conversion Signature Initiative.
Funding for SEBML (+$10.70 million will total $17.55 million) will support discovery of new
materials, devices, and processes such as nanoelectronics, photonics, spintronics, atom condensates,
entanglement and superposition, and molecular-based approaches, any of which might become the
next physical basis of computing. This includes a contribution of $3.0 million to the nanoelectronics
investment area, a Signature Initiative.

DMR will foster the underlying fundamental materials science that will enable breakthroughs in
advanced manufacturing technologies ($3.80 million).

The Matter-by-Design effort (+$3.50 million) will increase understanding and development of new
matter from sub-components, ranging from biological and polymeric assemblies to metallic and
ceramic nanostructures and hybrids. The advantage of this approach comes from the combination of
experts who know how to envision new structures, to synthesize them to a sufficient level of purity, to
discover their properties and characterize them, to predict new matter based on them, and to use data
to design new materials.

Biological aspects of materials research are the most rapidly growing component of materials
research and will be supported at a level of $5.24 million in FY 2012 through the BioMaPS effort.
Biomaterials can have important applications in medical devices, biosensors and actuators, tissue
engineering, drug and gene delivery, nanomedicine, and medical imaging, benefitting health and
ecosystems. This funding includes emphases on research at this interface aimed at clean energy
($800,000) and advanced manufacturing ($800,000).

In keeping with the administration's goal of maintaining strong support for CAREER, funding will
increase by $1.40 million to a total of $15.59 million.

Centers

DMR increases its commitment to the newly restructured Materials Research Centers and Teams
program as an interdisciplinary vehicle for increasing materials research, reaching new institutions,
and educating students. The restructuring created two tracks: Centers for Materials Research and
Innovation (CEMRI) and new and distinct Materials Interdisciplinary Research Teams (MIRT). FY
2011 marks the competition year, which is held triennially. In FY 2012, DMR will invest $57.0
million in the CEMRI centers as well as $6.0 million in the MIRT teams, whose funding is captured
in the core research program budget line. The sum of these two areas, $63.0 million, is an increase of
$6.30 million in FY 2012.

Funding for the Nanoscale Science and Engineering Centers will continue at a reduced level (-$3.43
million for a total of $4.88 million) due to the planned sunsetting of some centers.

Funding for the STCs (-$3.32 million to a total $4.0 million) reflects the planned sunsetting of the
Class of 2002 Center for Materials and Devices for Information Technology. The Center for Layered
Polymeric Systems, initiated in FY 2006, will be maintained at $4.0 million.

Education

The Education portfolio maintains a commitment to Research Experiences for Undergraduates (REU)
and the Integrative Graduate Education and Research Traineeship (IGERT) programs.

GRF funding (-$500,000) is eliminated as the Research and Related Activities (R&RA) contribution
to the program will be funded centrally through Integrative Activities (1A).
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Infrastructure

NHFML: Funding (+$300,000 to a total of $31.80 million) will enable this world-leading laboratory
to continue transformational research using high magnetic fields. This facility serves researchers in
fields ranging from biology to materials and condensed matter physics.

CHESS: Funding (+$6.47 million to a total of $15.47 million) for the synchrotron light source,
CHESS/CESR, will allow continued operation as well as support X-ray technology research and
development. The CHESS user program supports work in cancer research, new materials for
electronics, aircraft, biotechnology, batteries, fuel cells, solar cells and other energy applications.
Other MPS Facilities: The major change (-$2.87 million) in this category is for NSF stewardship of
the Wisconsin Synchrotron Research Center, which is being ended as planned in March 2011.
Research Resources: The Instrumentation for Materials Research-Major Instrumentation Program
and the Instrumentation for Materials Research Program will not be run in FY 2012 (-$13.06 million).
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DIVISION OF MATHEMATICAL SCIENCES (DMS) $260,430,000
+$19,050,000/ 7.9%
DMS Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR Reguest Amount  Percent

DMS $244.92 $241.38  $260.43 $19.05 7.9%

Research 216.19 214.23  240.80 2657 12.4%
CAREER 7.96 3.23 3.53 0.30 9.3%
Centers for Analysis & Synthesis 0.10 0.10 0.10 - -

Education 28.73 27.15 19.63 -71.52  -21.7%

NSF plays a critical role in the mathematical sciences, as it provides more than 60 percent of all federal
support for basic research in the Nation’s colleges and universities. In certain core areas of the
mathematical sciences this percentage is much higher, since NSF supports a broader range of fundamental
and multidisciplinary research topics than do other federal agencies.

DMS supports research at the frontiers of fundamental, applied, and computational mathematics and
statistics and also enables discovery and innovation in other fields of science and engineering. In turn,
advances in science and engineering, especially those generating massive and complex data sets or that
are driven by powerful computing environments, require development of ever more sophisticated
mathematical and statistical tools. DMS plays a key role in training future researchers in the
mathematical and statistical sciences, and in training the Nation’s scientific and engineering workforce.

DMS supports core research programs in algebra and number theory; analysis; applied mathematics;
computational mathematics; geometry and topology; mathematical biology; probability, combinatorics
and foundations; and various areas within statistics. In addition, DMS supports national mathematical
sciences research institutes; training and mentoring of a diverse group of postdoctoral, graduate and
undergraduate students; and infrastructure, such as workshops, conferences, and equipment.

In general, 59 percent of the DMS portfolio is available for new research grants. The remaining 41
percent is used primarily to fund continuing grants made in previous years. In FY 2010, DMS received
2,455 research proposals and made 715 awards.

FY 2012 Summary
All funding increases/decreases represent change over the FY 2010 Enacted level.

Research

e Support for CIF21 is initiated in FY 2012 at $6.60 million. DMS research will focus on
mathematical, statistical, and computational sciences which will support theoretical and
methodological developments in mathematics and statistics, the development of new models and
algorithms, visualization methods and computational tools that help solve complex scientific
problems involving massive and complex data, and that enable scientific discovery and innovation.
This investment expands upon some existing programs supporting research in the analysis of large
data sets, development of novel algorithms, and new computational methods in mathematics and
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statistics. It will also support training and networking activities, and help develop new theoretical
foundations in mathematics and statistics related to CIF21 goals.

SEES increases by +$14.50 million to a total of $21.50 million. This activity will address challenges
in climate, sustainability, and energy research, and education through data analysis, modeling, and
simulation. Also, DMS will increase investment in the CHE-DMR-DMS Solar Energy project
(SOLAR), a program supporting multi-disciplinary teams engaged in research on the efficient
harvesting, conversion, and storage of solar energy. The investment in SEES will also support
effective training and networking opportunities for collaborations among mathematical scientists and
with domain scientists.

Support for advanced manufacturing activity will be $2.0 million. DMS seeks to invest in innovative
partnerships between university and industry scientists in mathematical and statistical sciences, and
support research in Materials by Design as it relates to computational, mathematical, and statistical
sciences in CIF21.

BioMaPS support will be initiated at $5.24 million. DMS will invest in innovative research at the
intersection of the mathematical and physical sciences and the biological sciences in a comprehensive
new approach to acquire insight into and inspiration from the living world. This funding includes
emphases on research at this interface aimed at clean energy ($800,000) and advanced manufacturing
($800,000).

SEBML funding increases by +$1.20 million to a total of $3.95 million. In parallel with Moore’s
Law for hardware, SEBML continues the algorithmic “Moore’s Law”, i.e., the exponential increase in
speed of basic computations due to innovative new algorithms, and develops new mathematical and
statistical frameworks for computation.

Support increases for mathematical sciences institutes (+$5.50 million to a total of $32.50 million).
Institutes are typically funded on 10-year cycles and the current cycle for three of the Institutes ends
in FY 2011. They are eligible to re-compete with other projects for funding in FY 2012. This budget
growth will accommodate an increase in the number and/or size of Institute awards.

Support will increase (+$4.0 million to a total of over $180.0 million) for individual investigator and
small group awards in disciplinary research programs. This will be achieved by an effective
consolidation of existing interdisciplinary partnerships.

Consistent with the Administration’s priority, funding for CAREER will increase (+$300,000 to a
total of $3.53 million).

Funding for Cyber-Enabled Discovery and Innovation (CDI) will decrease (-$10.40 million to zero).
DMS will more effectively fund highly interdisciplinary research where the mathematical sciences
play a fundamental role by focusing on other specific interdisciplinary programs and partnerships.

Education

Funding for Enhancing the Mathematical Sciences Workforce for the 21% Century (EMSW21) will
decrease (-$5.26 million to $11.77 million). Higher priority programs in the overall DMS workforce
portfolio more closely support research and training in the disciplinary programs.

Interdisciplinary Training for Undergraduates in Biological and Mathematical Sciences (UBM) will
end (-$1.0 million) and be merged into BioMaPS.

Funding for IGERT ends in FY 2012 in order to reinvest these funds in higher priority training
programs within the division.

GRF funding (-$500,000) is eliminated as the Research and Related Activities (R&RA) contribution
to the program will be funded centrally through Integrative Activities (1A).
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DIVISION OF PHYSICS (PHY) $300,910,000
+$10,870,000 / 3.7%
PHY Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount Percent

PHY $301.66 $290.04  $300.91  $10.87 3.7%
Research 178.72 17797  214.12 36.15 20.3%
CAREER 8.76 5.60 7.43 183  32.7%
Centers Funding (total) 5.68 5.68 1.14 -454  -79.9%
STC 2002: Cntr. For Bio. Sci.&Tech. 3.28 3.28 - -3.28 -100.0%
Nanoscale Sci. and Eng. Ctrs. 2.40 2.40 1.14 -1.26  -52.5%
Education 8.14 9.42 8.44 -0.98 -10.4%
Infrastructure 114.80 102.65 7835 -2430 -23.7%
Large Hadron Collider (LHC) 18.00 18.00 18.00 - -
Laser Inteferomter Grav. Wave Obs. (LIGO) 28.50 28.50 30.40 1.90 6.7%
Nat'l Superconducting Cyclotron Lab (NSCL) 21.00 21.00 21.50 0.50 2.4%
IceCube 2.15 2.15 3.45 130  60.5%
Pre-Construction Planning (total) 40.69 29.00 - -29.00 -100.0%
Deep Underground Sci. & Engr. Lab (DUSEL)* 40.69 29.00 - -29.00 -100.0%
Research Resources 4.47 5.00 5.00 - -

! DUSEL FY 2010 Actual includes $11.74 million in carryover funding from FY 2009.

The Division of Physics (PHY) supports fundamental research addressing frontier areas of physics that
lead to the understanding of the make-up of the Universe, from the formation of stars and galaxies to the
principles of life processes on earth. This research is spread across a range of subfields: atomic,
molecular, optical and plasma physics; elementary particle physics; gravitational physics; nuclear physics;
particle and nuclear astrophysics; physics of living systems; physics at the information frontier; and
theoretical physics. PHY is the primary supporter of all U.S. research in gravitational physics and the
leading supporter of fundamental research in atomic, molecular, and optical physics in the U.S. PHY is
an important partner with the Department of Energy (DOE) in support of elementary particle physics,
nuclear physics, and plasma physics. PHY also has the only U.S. program designed for the support of
physics research in living systems. Development of advanced, cutting-edge computational resources,
innovative technology, and new instrumentation is a key part of physics research, and tools developed by
the physics community continuously have major impact in other scientific and engineering fields.

In general, 22 percent of the PHY portfolio is available for new research grants. The remaining 78

percent is used primarily to fund continuing grants made in previous years (53 percent) and to support
operations and maintenance for four facilities that are a key part of the division portfolio (25 percent).

FY 2012 Summary

All funding decreases/increases represent change over the FY 2010 Enacted level.
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Research

An increase of $36.15 million to a total of $214.12 million for research grants will enable increased

support of projects at the discovery frontiers of physics. Major changes include:

e Increase programs that support Quantum Information Science as part of SEBML (+$4.0 million
to a total of $7.0 million).

o Eliminate funding for CDI (-$1.25 million).

e |Initiate funding for programs that support CIF21 ($3.0 million), in particular a focus on the
development of new computational infrastructure that supports the research portfolio in PHY.

e Initiate funding for programs that support the SEES portfolio ($6.50 million), in particular,
activities that address fundamentals in the energy/climate research base portfolio ($1.0 million)
and research in science, engineering, and education for sustainability ($5.50 million)

e Fund advanced manufacturing ($2.25 million) with a major emphasis on nanomanufacturing in
the quantum realm ($1.50 million) and for manufacturing related to plasma physics ($750,000).

e Support research at the interface between the mathematical and physical sciences and the life
sciences (BioMaPS) (+$5.25 million to a total of $5.25 million). This includes emphases on
research at the interface aimed at clean energy ($800,000) and advanced manufacturing
($800,000).

CAREER funding increases by $1.83 million to a total of $7.43 million in FY 2012, reflecting a

continued emphasis on fostering career development of junior scientists.

Centers:

e As planned, support of the 2002 STC Center for Biophotonics Science and Tech ends in FY 2011.

e As planned, support of the NSEC: Science of Nanoscale Systems and their Device Applications
will end in FY 2012, reducing the total funding for nanoscale science and engineering centers by
$1.26 million to $1.14 million.

Funding (-$4.0 million) for DUSEL-related research is redirected to the above core program areas.

Education

GRF funding (-$1.22 million) is eliminated as the Research and Related Activities (R&RA)
contribution to the program will be funded centrally through Integrative Activities (1A).

Infrastructure

LHC: FY 2012 support for operations of the ATLAS and CMS detectors during the first period of
data-taking is estimated at the current level ($18.0 million) while review and negotiations for a new
cooperative agreement to begin in FY 2012 are underway.

LIGO: Support increases (+$1.90 million to $30.40 million total) in accord with the agreed-upon
funding profile for operations during the Advanced LIGO construction project. (See the MREFC
chapter for more details on Advanced LIGO)

NSCL: Support increases (+$500,000 to $21.50 million total) during negotiations for a new
cooperative agreement that will sustain NSCL while design and construction for a new DOE-funded
Facility for Rare Isotope lon Beams (FRIB) facility to be built on the NSCL platform are initiated.
IceCube: Funding increases (+$1.30 million to $3.45 million total) as part of the NSB-approved post-
construction ramp-up in operations. lceCube construction is now complete, on-time and on-budget.
The main IceCube detector, a massive ice-bound telescope that fills a cubic kilometer of deep
Antarctic ice, contains 5,160 optical sensors on 86 strings embedded two kilometers below the
Amundsen-Scott South Pole Station.

DUSEL: NSF support for this proposed project is eliminated in FY 2012 (-$29.0 million in PHY),
following the determination by the National Science Board that the scope and likely cost of the
project were outside of NSF's core mission responsibilities. The $29.0 million is reallocated to
frontier research grants within PHY,, including core research activities in underground physics.
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OFFICE OF MULTI-DISCIPLINARY ACTIVITIES (OMA) $43,410,000
+$5,080,000 / 13.3%
OMA Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount Percent

OMA $38.58 $38.33  $4341 $5.08 13.3%
Research 33.52 34.90 40.21 531 152%
Centers for Analysis and Synthesis 0.10 0.10 0.10 - -
Education 1.01 0.10 0.20 0.10 100.0%
Pan-American Advanced Studies Institute 0.15 0.10 0.20 0.10  100.0%
Infrastructure 4.05 3.33 3.00 -0.33 -9.9%
Nat'l Nantech. Infra. Network (NNIN) 0.33 0.33 - -0.33  -100.0%
Pre-construction planning (total) 3.72 3.00 - -3.00 -100.0%
Deep Underground Science & Engr. Lab (DUSEL) 3.72 3.00 - -3.00 -100.0%

The Office of Multidisciplinary Activities (OMA) enables and facilitates MPS support of novel,
challenging, or complex projects of varying scale, in both research and education, which are not readily
accommodated by traditional organizational structures and procedures. This is done primarily in
partnership with MPS disciplinary divisions and is especially directed at activities by multi-investigator,
multidisciplinary teams, as well as cross-NSF and interagency activities.

FY 2012 Summary

All funding decreases/increases represent change over the FY 2010 Enacted level.

Research
e In FY 2012, OMA will focus on multidisciplinary research addressing the key NSF-wide priority

areas of SEES, CIF21, SEBML, BioMaPS, clean energy, and advanced manufacturing.

e In the area of clean energy where MPS is partnering with BIO and ENG, OMA will coordinate across
the MPS divisions and ensure full participation in Research Networks (+$2.0 million), Sustainable
Energy Pathways including Matter by Design (+$3.50 million), and BioMaPS (+$2.3 million).

e In the area of advanced manufacturing, OMA will coordinate MPS’ participation with BIO, CISE,
and ENG in BioMaPS (+$2.30 million), industry/university partnerships (+$1.0 million),
Nanomanufacturing (+$2.0 million), and Matter by Design (+$750,000).

e OMA will continue to support the National Institute for Mathematical and Biological Synthesis, a
Center for Analysis and Synthesis primarily managed by BIO, at the level of $100,000 in FY 2012.

Education
e Funding will double for the Pan-American Advanced Studies Institutes (+$100,000 to $200,000) to

increase the base award size for this program.

Facilities
e NNIN: Support is reduced by $330,000 to zero. The National Nanotechnology Infrastructure
Network continues to be an important asset to its user community. The reduction of OMA support

reflects the maturing status of this investment.
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o DUSEL: NSF support for this proposed project is eliminated in FY 2012 (-$3.0 million in OMA),
following the determination by the National Science Board that the scope and likely cost of the
project were outside of NSF's core mission responsibilities.
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SOCIAL, BEHAVIORAL AND ECONOMIC SCIENCES (SBE) $301,130,000

+$45,880,000 / 18.0%
SBE Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Apnualized FY 2012 FY 2010 Enacted
Actuals Actuals FY 2011 CR  Request Amount Percent

Behavioral and Cognitive Sciences (BCS) $9456  $0.21 $94.58 $105.90  $11.32 12.0%

Social and Economic Sciences (SES) 99.05 0.03 99.05 113.81 1476 14.9%

National Center for Science and Engineering 34.76 - 34.62 38.01 3.39 9.8%
Statistics (NCSES)*

SBE Office of Multidisciplinary Activities (SMA) 26.94 - 27.00 43.41 16.41  60.8%

Total, SBE $255.31  $0.24  $255.25 $301.13  $45.88 18.0%

Totals may not add due to rounding.

Y In FY 2012, the Division of Science Resources Statistics (SRS) is renamed the National Center for Science and Engineering Statistics (NCSES).

About SBE

SBE’s mission is to promote the understanding of people and their lives by supporting research that re-
veals basic facets of human behavior; to encourage research that helps provide answers to important so-
cietal questions and problems; to work with other scientific disciplines to ensure that basic research and
the solutions to problems build upon the best multidisciplinary science; and to provide mission-critical
statistical information about science and engineering (S&E) in the U.S. and the world through the Nation-
al Center for Science and Engineering Statistics.

SBE supports long-term research across a diverse range of sciences that include economics, psychology,
sociology, geography, neuroscience, anthropology, archaeology, statistics, linguistics, and political
science. SBE combines these sciences in a dynamic and constantly-evolving suite of interdisciplinary
activities that link these fields to each other and to other science and engineering fields. Thus, SBE is a
significant partner in cross-directorate programs that connect the social and behavioral sciences to priority
investments across NSF, such as clean energy and sustainability (via the Science, Engineering, and Edu-
cation for Sustainability (SEES) portfolio), cyberinfrastructure and computer science (via Cyberinfra-
structure Framework for 21% Century Science and Engineering (CIF21)), and national security (via the
Comprehensive National Cybersecurity Initiative (CNCI)). The SBE FY 2012 Request directly reflects
this commitment to advancing interdisciplinary work in areas of national priority.

In recent decades, SBE research has resulted in new understandings of human development and social
dynamics; of perception, memory, linguistic, learning, and reasoning processes; of how people behave
both as individuals and as members of groups and organizations; and of key social institutions and indica-
tors of these institutions’ health. SBE contributions to knowledge of economic processes, for example
through improved auctions and markets for the wireless spectrum, have produced large contributions of
revenue for the U.S. government. SBE participates in inter-directorate, interagency, and international
research and education activities, and supports many forms of transformative research. SBE supported
research is beginning to provide a better understanding of the innovation process.
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The SBE portfolio also includes major surveys that provide broad-based infrastructure for the research
community, while providing policy makers with needed information. The National Center for Science
and Engineering Statistics (NCSES) is the designated federal statistical entity with responsibility for sta-
tistics about the S&E enterprise, and its data collections and analyses are important for evaluating overall
U.S. competitiveness in science and engineering.

SBE provides about 58 percent of the federal funding for basic research at academic institutions in the
SBE sciences.

SBE Subactivity Funding
(Dollars in Millions)
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FY 2012 Summary by Division

In FY 2012 BCS will be a major partner in NSF-wide interdisciplinary activities such as SEES, CIF21,
and CNCI. As part of these initiatives, BCS will expand support for behavioral and cognitive research
that informs our understanding of critical issues facing the nation such as terrorism, pandemics, climate
change, and sustainability. Increased SEES funding in the Request will support research with SBE-
specific emphases, such as investments in understanding human behavior and decision making about
energy use, interactions among natural and human systems, vulnerability and resilience, and participation
in Sustainable Energy Pathways and Sustainability Research Networks. In its ongoing programs, BCS
will operate in an interdisciplinary context; providing additional support for research on the complex
ways people interact with climate and other natural systems; and research and methodological
development on learning and adaptive systems. BCS support for CNCI will enable research on cognitive
and behavioral aspects of threats to cybersecurity. BCS will continue to support the Science of Learning
Centers (SLC) program, and the science of broadening participation. It will also continue investments in
support of integrative interdisciplinary approaches to the understanding of human cultural and biological
evolution over long time scales.

SES’ FY 2012 request reflects its strong contribution to the unifying themes in the FY 2012 NSF Budget
Request. This includes support for SEES, through investments in understanding energy use and decision
making and the Sustainably Energy Pathways and Sustainability Research Networks activities; support
for CNCI through the Cyber Economic Incentives theme; and support for CIF21 through community re-
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search networks and research on virtual organizations. SES will also maintain its commitment to major
existing programs and continue its support for surveys that provide unique insights into U.S. social, eco-
nomic, and political life, while providing support for new research that has the potential to transform the
social and economic sciences and contribute to effective policy development. SES will also enhance the
CAREER program, an Administration priority. SES will partner with the Directorate for Computer and
Information Science and Engineering (CISE) in exploring the emerging interface between computer
science and economics. As part of a broadly interdisciplinary activity that spans SBE, SES will contri-
bute to a new activity designed to understand the implications of a changing population shaped by aging
and migration, and to develop new approaches to ensuring social well-being in this emerging population.
The Division of Science Resources Statistics (SRS) was renamed the National Center for Science and En-
gineering Statistics (NCSES) in the America COMPETES Reauthorization Act of 2010 (P.L. 111-358).
NCSES’ FY 2012 request is focused on expanding activities to develop improved data on innovation ac-
tivities in the U.S. NCSES requests support for development of a new Microbusiness R&D and Innova-
tion Survey for firms with less than five employees and for an innovation module for the Business R&D
and Innovation Survey (BRDIS) 2012. NCSES will pilot a project that will establish a collaboration be-
tween several federal agencies and NCSES to test the feasibility of tagging and extracting data from
agencies’ administrative records related to measures of research and development (R&D) activity; and
partner with SMA on cyberinfrastructure for innovation as part of CIF21. Support is requested for the
start of full scale implementation of a data collection system on those in postdoctorate appointments in the
academic sector. NCSES will initiate a transition from its current online data systems to an alternative
with improved and more flexible interfaces and will explore new methods to enhance data collection,
analysis, and sharing capabilities.

SMA provides a focal point for programmatic activities that cut across NSF and SBE boundaries, and is
SBE’s broadest mechanism for contributing to Administration and NSF priorities. In addition, SMA as-
sists with seeding multidisciplinary activities for the future. In FY 2012 SMA will play a critical role in
the development of infrastructure to support interdisciplinary activities, most notably cyberinfrastructure
for innovation, associated with CIF21; the Science of Science and Innovation Policy activity (SciSIP); the
interagency STAR METRICS project; and SEES, including Sustainable Energy Pathways and Sustaina-
bility Research Networks. SMA will participate in the Enhancing Access to the Radio Spectrum (EARS)
activity and CNCI, a multi-agency priority. SMA will partner with the BCS and SES divisions in sup-
porting research on understanding population change in the 21* century, a new SBE investment with em-
phasis on migration and aging and their impact on job creation and human development. SMA also will
continue to manage and support the agency-wide Science of Learning Centers (SLCs).
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Major Investments
SBE Major Investments
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized FY2012 FY 2010 Enacted
Area of Investment Actual FY2011CR Request Amount Percent
SEES Portfolio $22.67 $20.78 $56.98  $3620 174.2%
Science of Learning Centers (SLC) 19.85 19.10 13.67 543 -28.4%
SciSIP 14.30 13.75 14.75 1.00 7.3%
CIF21 - - 12.00 12.00 N/A
CNCI - - 12.00 12.00 N/A
CAREER 6.68 5.16 5.87 0.71 13.8%
CTE - - 1.20 1.20 N/A
EARS - - 1.00 1.00 N/A

Major investments may have funding overlap, and thus should not be summed.

e SBE will make a significant investment in clean energy research through the SEES portfolio (+$36.20
million, to a total of $56.98 million) by funding existing and new research across the whole range of
SBE sciences, as well as cross-directorate activities. Additional funding supports the SEES Sustaina-
bility Research Networks, Sustainability Energy Pathways, and Postdoctoral Fellowships. Funding
also strengthens existing climate research and energy investments, and supports both existing and
new investments in understanding energy use and in decision making, coastal communities, and vul-
nerability and resilience. The SMA, BCS, and SES divisions support new and existing SEES activi-
ties.

e In FY 2012, the Science of Learning Centers (SLC) program will begin a gradual phasing down of
the program as the centers reach their endpoints, reflecting long-term planning for the Centers and
advice from site visits, the SBE Advisory Committee, and the National Science Board. In FY 2012,
SBE’s investment will decrease by $5.43 million to a total of $13.67 million.

e SBE support for the Science of Science and Innovation Policy (SciSIP) increases in FY 2012 (+$1.0
million, to a total of $14.75 million), to support research and data collections related to innovation
and R&D spending.

e Support for the new NSF-wide CIF21 investment (+$12.0 million) will focus on three major compo-
nents: Data-enabled Science, Community Research Networks, and Access and Connections to Cybe-
rinfrastructure Facilities. SBE will simultaneously contribute to the development of new types of cy-
berinfrastructure and create new opportunities for SBE researchers in four important activities: Ob-
servation Data Network Pilots, Research Data on Innovation, Research on understanding and design-
ing the 21st century networked society, and improved access to the large surveys supported by SBE.
CIF21 is supported by four SBE divisions.

e SBE’s support for CNCI (+$12.0 million) is initiated in FY 2012 for research on cybersecurity, eco-
nomics, and society as part of NSF’s commitment to research in the area of cybersecurity. Part of this
effort will be in partnership with CISE. SBE’s major role will be to support the Cyber Economic In-
centives theme within CNCI, but SBE’s broad scientific base in the behavioral, social, and decision
sciences opens up a wealth of opportunities to contribute to this important national priority.
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SBE supports the CAREER program, an Administration priority ($5.87 million). SBE’s CAREER
awards support young investigators in social and behavioral sciences who exemplify the role of
teacher-scholar through outstanding research, excellent education, and the integration of education
and research within the context of the mission of their organizations.

e SBE’s participation in Cyberlearning Transforming Education (CTE) is funded at $1.20 million in FY
2012 for research on the development of technologies for cyberlearning, and for studying the impact
of those technologies on learning.

e EARS support is initiated in FY 2012 (+1.0 million). The recent NSF workshop report, Enhancing
Access to the Radio Spectrum, outlines the need for research on new and innovative ways to use the
spectrum more efficiently. SBE will work in partnership with the Directorates for Engineering
(ENG), Mathematical and Physical Sciences (MPS), and Computer and Information Science and En-
gineering (CISE).

Summary and Funding Profile
SBE supports investment in core research and education as well as research infrastructure such as centers
and facilities.

In FY 2012, the number of research grant proposals is expected to increase by approximately 797 com-
pared to the FY 2010 Enacted level. SBE expects to award approximately 819 research grants in FY
2012. Average annualized award size will increase by $12,702 and duration will be held constant at the
FY 2010 Enacted level.

In FY 2012, funding for Centers accounts for 4.7 percent of SBE’s request. Centers funding is decreasing
as funding for SLC centers is phased down as planned. The SLC program will support six centers in FY
2012. Funding for facilities will continue at the FY 2010 Enacted level.
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SBE Funding Profile

FY 2010

FY 2010 Enacted/
Actual  Annualized FY 2012
Estimate FY 2011 CR Estimate

Statistics for Competitive Awards:

Number of Proposals 5,621 5,000 6,242
Number of New Awards 1,259 1,187 1,397
Regular Appropriation 1,251 1,187 1,397
ARRA 8 - -
Funding Rate 22% 24% 22%
Statistics for Research Grants:
Number of Research Grant Proposals 3,961 3,600 4,397
Number of Research Grants 739 720 819
Regular Appropriation 738 720 819
ARRA 1 - -
Funding Rate 19% 20% 19%
Median Annualized Award Size $99,921 $104,086 $116,575
Average Annualized Award Size $115,447 $121,873 $134,575
Average Award Duration, in years 24 3.0 3.0
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SBE Funding for Centers Programs and Facilities

SBE Funding for Centers Programs
(Dollars in Millions)
FY 2010

FY 2010 Enacted/ Change Over
Omnibus Annualized FY 2012  FY 2010 Enacted

Actual  FY 2011 CR Request Amount  Percent

Centers Programs $21.03 $19.70 $14.27 -$5.43  -27.6%
Science of Learning Centers (SMA) 13.63 12.90 8.07 -4.83  -37.4%
Science of Learning Centers (BCS) 6.23 6.20 5.60 -0.60 -9.7%
Nano Centers (BCS) 0.18 0.18 0.18 - -
Nano Centers (SES) 1.00 0.42 0.42 - -

No FY 2010 obligations for centers were made with funds provided by the ARRA.

Centers Programs

e The Science of Learning Centers (SLC) program funding decreases by $5.43 million to a total of
$13.67 million as funding for centers is phased down as planned. The program will support six cen-
ters in FY 2012.

o Funding for the Centers for Nanotechnology in Society (NSEC, CNS, CEIN) will continue at

$600,000.

SBE Funding for Facilities
(Dollars in Millions)
FY 2010
FY2010  Enacted/ Change Over
Omnibus ~ Annualized ~ FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request  Amount Percent

Facilities $0.40 $0.40 $0.40 - -
National Nanotechnology Infrastructure 0.40 0.40 0.40
Network (SES) -

No FY 2010 obligations for facilities were made with funds provided by the ARRA.
For detailed information on individual facilities, please see the Facilities chapter.

Facilities
e Funding for the National Nanotechnology Infrastructure Network (NNIN) will continue at $400,000.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please

see this chapter for additional information.
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In FY 2010, SBE held one COV in September for the Division of Social and Economic Sciences (SES).
The SBE Advisory Committee (SBE AC) met three times in FY 2010: November 2009 and May and Sep-
tember 2010.

In FY 2011, no SBE COVs will convene. SBE is scheduled to hold two Advisory Committee (AC) meet-
ings.

In FY 2012, COVs will be held for the BCS, SMA and NCSES divisions. All SBE divisions are respond-
ing to and implementing recommendations from recent COVs.

Number of People Involved in SBE Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA FY2011CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 3,992 117 3,478 4,391
Other Professionals 527 9 441 580
Postdoctorates 341 9 259 375
Graduate Students 2,403 1 2,462 2,643
Undergraduate Students 936 7 1,330 1,030
Total Number of People 8,199 143 7,970 9,019

SBE -8



FY 2012 NSF Budget Request to Congress

DIVISION OF BEHAVIORAL AND COGNITIVE SCIENCES (BCS) $105,900,000
+$11,320,000 / 12.0%
BCS Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus  ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount  Percent

BCS Funding $94.56 $0.21 $94.58  $105.90 $11.32 12.0%
Research 90.88 0.21 90.67 100.42 9.75 10.8%
CAREER 4.10 - 2.57 2.92 035 13.6%
Centers Funding (total) 6.91 - 6.58 5.98 -0.60 -9.1%
Science of Learning Centers 6.23 - 6.20 5.60 -0.60 -9.7%
Nano Centers 0.18 - 0.18 0.18 - -
LTER 0.50 - 0.20 0.20 - -
Education 3.68 - 3.91 3.48 -0.43  -11.0%
Infrastructure - - - 2.00 2.00 N/A
Research Resources - - - 2.00 2.00 N/A

BCS supports research and related activities that advance fundamental understanding in the behavioral,
cognitive, anthropological, and geographic sciences. Strong core programs are complemented by active
involvement in competitions that support collaborative and cross-disciplinary projects. The division
seeks to advance scientific knowledge and methods focusing on human cognition and behavior, including
perception, thought processes, language, learning, and social behavior across neural, individual, family,
and group levels. BCS also supports activities focusing on human variation at the scales of society,
culture, and biology, and how these variations and related patterns develop and change across time and
space. The division aims to increase basic understanding of geographic distributions and relationships as
well as the capabilities to explore them, with an emphasis on interactions among human and natural
systems on the Earth's surface. BCS research is helping us prepare for and mitigate the effects of natural
and human-initiated disasters, predict and address how people respond to stressors, improve methods for
effective learning, enhance the quality of social interaction, and respond to issues such as globalization,
terrorism, and climate change. BCS investments in SEES advance our understanding of sustainability,
and contribute to clean energy research.

In general, 54 percent of the BCS portfolio is available for new research grants. The remaining 46
percent of funds continuing grants made in previous years.

FY 2012 Summary

Research

e Overall, support for BCS basic research increases (+$9.75 million to a total of $100.42 million).

e CAREER funding will increase by $350,000, to a total of $2.92 million. This investment is
consistent with BCS’ emphasis on supporting early-career researchers and with the Administration’s
priority of support for CAREER awards.

e Increased funding (+$11.80 million) for SEES to support research with SBE-specific emphases, such
as investments in understanding human behavior and decision making about energy use, interactions
among natural and human systems, vulnerability and resilience, and to participate in Sustainable
Energy Pathways and Sustainability Research Networks.
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Increased support (+$600,000) for interdisciplinary activities in learning and brain sciences.

As planned, support for the SLC program decreases by $600,000 to a total of $5.60 million, with
resources redirected to research on learning and understanding the brain. The reduction in FY 2012
will initiate a gradual phasing down of the SLC program as the centers reach their endpoints.

Support of $1.0 million for CIF21 will create new opportunities for BCS researchers to understand
human behavior and cognition in the context of the 21* century networked society.

$1.50 million is aimed at understanding population change in the 21% century, a new SBE
interdisciplinary investment, with emphasis on migration and human development as they pertain to
learning, cognition, language, group dynamics, culture change, and the use of natural resources.
Continued investment in the science of broadening participation in order to better understand the
mechanisms and processes that result in the underrepresentation of women and minorities in STEM.
Continued investment in support of integrative and interdisciplinary approaches to the understanding
of human cultural and biological evolution over long time scales.

Support of $2.0 million for CNCI in FY 2012 for research in cybersecurity and behavior as part of
NSF’s commitment to research in this area.

Education

FY 2012 support for REU supplements ($1.0 million) and IGERT ($1.80 million) will remain at the
FY 2010 Enacted level.

Funding for ADVANCE increases by $20,000, to a total of $680,000.

Funding for the Next Generation Workforce (NGW) is eliminated (-$450,000) in FY 2012 due to
realignment of BCS’ award portfolio. SBE and the Directorate for Education and Human Resources
(EHR) are considering options for the future.

Infrastructure

The BCS Request includes a new $2.0 million investment in SEES and CIF21:

e $1.0 million for SEES will support Integrated Science and Engineering Research on
Environmental, Economic and Energy Systems, designed to integrate SBE data and
computational capabilities with those of other relevant fields.

e Support of $1.0 million for CIF21’s Access and Connections to Cyberinfrastructure Facilities
through SBE’s new pilot program, Observation Network Data Pilots.

Continued investments in needed research resources, particularly shared cyberinfrastructure.
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DIVISION OF SOCIAL AND ECONOMIC SCIENCES (SES) $113,810,000
+$14,760,000 / 14.9%
SES Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus  ARRA  Annualized FY 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR  Request Amount Percent

SES Funding $99.05 $0.03 $99.05 $113.81 $14.76  14.9%
Research 85.79 0.03 84.99 97.18 12.19 14.3%
CAREER 2.38 - 2.59 2.95 0.36 13.9%
Online Ethics Center for
Engineering & Science 0.40 0.40 0.40 - -
Centers Funding (total) 1.00 - 0.42 0.42 - -
Nano Centers(NSEC,CNS,CEIN) 1.00 - 0.42 0.42 - -
Education 477 - 4,72 4.29 -0.43 -9.1%
Infrastructure 8.49 - 9.34 12.34 3.00 321%
Facilities-NNIN 0.40 - 0.40 0.40 - -
Research Resources 8.10 - 8.94 11.94 3.00 33.6%

SES supports research and related activities, conducted within the U.S. and globally, that improve our
understanding of economic, political, and social institutions and how individuals and organizations
behave within them. SES also supports activities investigating risk assessment and decision-making by
individuals and groups; the nature and development of science and technology and their impact on
society; methods and statistics applicable across the social, economic, and behavioral sciences; scholarly
career development; and broadening participation in the social, behavioral, and economic sciences. Its
discipline-based programs include sociology, economics, and political science, while interdisciplinary
programs support fields such as decision-making and risk; methods, measurement and statistics;
innovation and organizational change; law and social science; and science and technology studies. In
many of its programs, SES is the major, if not only, source of federal funding for fundamental research,
making important investments in the data resources and methodological advances that produce
transformative research.

SES supports research and education through grants that range in size from small supplements for
undergraduate collaboration with faculty to doctoral student support of dissertation research expenses to
multi-million dollar survey awards such as the American National Elections Studies (ANES), the Panel
Study of Income Dynamics (PSID), and the General Social Survey (GSS). These surveys, and others
supported in SES, are national resources for research, teaching, and decision-making and have become
models for similar undertakings in other fields.

SES also coordinates the Ethics Education in Science and Engineering Program, supporting (with other
NSF directorates) the Online Ethics Center for Engineering and Science, and manages the Centers for
Nanotechnology in Society. SES is also a participant in a number of Nanoscale Science and Engineering
Centers and the National Nanoscale Infrastructure Networks (NNIN). In addition, SES plays a major role
in managing the Decision Making Under Uncertainty collaborative projects.

In general, 63 percent of the total SES portfolio is available for new research grants. The remaining 37
percent funds continuing grants made in previous years.
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FY 2012 Summary

Research

Overall, support for basic SES research increases (+$12.19 million to a total of $97.18 million).
CAREER funding in FY 2012 increases by $360,000, to a total of $2.95 million. This investment is
consistent with SES’s emphasis on supporting early career researchers and contributes to the
Administration priority of increasing support for CAREER.

SES will continue its centers investments ($820,000), with support for the Online Ethics Center for
Engineering and Science, and management of the Centers for Nanotechnology in Society.

Support for CIF21 is initiated in FY 2012. SES will contribute by supporting research on
community-based networks. Of particular interest to SES is how researchers can enhance the
effectiveness of virtual organizations. Support of $1.0 million will create new opportunities for SES
researchers to understand the 21* century networked society.

Increased funding ($13.50 million) for SEES will support research in expanded SEES activities
through SBE-specific emphases, such as investments in understanding energy use and in decision
making, coastal communities, and vulnerability and resilience, through the enhancement of existing
programs and new solicitations; funding will also support Sustainable Energy Pathways and
Sustainability Research Networks.

$1.50 million supports research on understanding population change in the 21* century, a new SBE
interdisciplinary investment with emphasis on migration and aging and their impact on job creation.
SES support of $6.0 million for CNCI is initiated in FY 2012 for research on cybersecurity,
economics and society, as part of NSF’s commitment to research in the area of cybersecurity.

Education

FY 2012 support for REU supplements ($1.0 million) and IGERT ($2.5 million) will remain at the
FY 2010 Enacted level.

Funding for the ADVANCE program increases by $20,000 to a total of $790,000.

Funding for the Next Generation Workforce (NGW) is eliminated (-$450,000) in FY 2012 due to
realignment of SES’ award portfolio. SBE and the Directorate for Education and Human Resources
(EHR) are considering options for the future.

Infrastructure

FY 2012 support for NNIN ($400,000) will remain at the FY 2010 Enacted level.

Increased funding (+$2.0 million) in CIF21, Access and Connections to Cyberinfrastructure

Facilities:

e $1.0 million will support SBE’s new pilot program, Observation Network Data Pilots.

e $1.0 million will improve mechanisms to provide access to data generated from SBE’s large
social and economic surveys.

Increased funding of $1.0 million for SEES will support Integrated Science and Engineering Research

on Environmental, Economic and Energy Systems, designed to integrate SBE data and computational

capabilities with those of other relevant fields.
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NATIONAL CENTER FOR SCIENCE AND ENGINEERING $38,010,000
STATISTICS (NCSES) +3,390,000 / 9.8%

NCSES Funding
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus  ARRA  Annualized FY 2012 FY 2010 Enacted
Actuals  Actual FY 2011 CR  Request Amount Percent

NCSES Funding1 $34.76 - $34.62 $38.01 $3.39 9.8%
Research $0.68 $0.30 $0.31
Education 0.10 - 0.10 -0.10 -100.0%

Infrastructure 33.98 - 34.22 37.70 3.48  10.2%

In FY 2012, the Division of Science Resources Statistics (SRS) is renamed the National Center for Science and Engineering Statistics
(NCSES).

In the America COMPETES Reauthorization Act of 2010 (P.L. 111-358), the Division of Science
Resources Statistics (SRS) was designated the National Center for Science and Engineering Statistics
(NCSES) with the legislative mission to “...serve as a central Federal clearinghouse for the collection,
interpretation, analysis, and dissemination of objective data on science, engineering, technology, and
research and development.” The legislative mandate for NCSES, as stated in the National Science
Foundation Act of 1950, includes “to provide a source of information for policy formulation by other
agencies of the Federal Government....”

To meet this mandate, NCSES, in its role as the federal statistical agency with responsibility for statistics
about the S&E enterprise, provides policymakers, researchers, and other decision makers with high
guality data and analysis on R&D, innovation, the education of scientists and engineers, and the S&E
workforce. The work of NCSES involves survey development, methodological and quality improvement
efforts, data collection, analysis, information compilation, dissemination, web access, and customer
service to meet the statistical and analytical needs of a diverse user community. It also prepares two
congressionally mandated biennial reports — Science and Engineering Indicators (SEI) and Women,
Minorities, and Persons with Disabilities in Science and Engineering. The data collected by NCSES also
serve as important tools for researchers in SBE’s Science of Science and Innovation Policy (SciSIP)
program and as the major component of the content of SEI.

The funding portfolio for NCSES includes ongoing, cyclical surveys; reports and other products; and
projects accomplished primarily through contracts and also a few standard grants.

FY 2012 Summary

Education

e Funding for the Next Generation Workforce (NGW) is eliminated (-$100,000) in FY 2012 due to
realignment of NCSES’ award portfolio. SBE and the Directorate for Education and Human
Resources (EHR) are considering options for the future.

Infrastructure

e NCSES will increase support for the National Survey of College Graduates (NSCG) by $1.19 million
to implement the final stage of a new sample design based upon the Field of Degree question on the
American Community Survey. The new sample design will enable the NSCG to provide more accurate
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estimates of the size and characteristics of the total science and engineering (S&E) workforce,
including immigrant scientists and engineers.

¢ Increased support in the amount of $400,000 will be devoted to exploring new methods to enhance data
collection, analysis, and sharing capabilities so that NCSES can better serve its role of providing
information on the science and engineering enterprise.

e NCSES will provide $300,000 for a pilot project establishing a collaboration between several federal
agencies and NCSES to test the feasibility of tagging and extracting agencies' administrative records to
measure R&D activity and improve the quality and timeliness of data collected and disseminated by
NCSES in its federal R&D surveys.

o NCSES will invest in cyberinfrastructure for innovation as part of CIF21 (+$1.50 million); NCSES will
begin development of new transformational data sets that link R&D data traditionally collected by
NCSES with outcomes data in order to better measure innovation.
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SBE OFFICE OF MULTIDISCIPLINARY ACTIVITIES (SMA) $43,410,000
+$16,410,000 / 60.8%
SMA Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus  ARRA  Annualized FY 2012 FY 2010 Enacted
Actuals  Actual FY 2011 CR Request Amount  Percent

SMA Funding $26.94 - $27.00 $43.41 $16.41  60.8%
Research 23.16 - 2353  34.04 1051  44.7%
CAREER 0.20 - - - - N/A
Centers Funding (total) 13.63 - 12.90 8.07 -4.83  -37.4%

Science of Learning Centers 13.63 - 12.90 8.07 -4.83  -37.4%
Education 3.78 - 3.47 3.37 -0.10 -2.9%
Infrastructure - - - 6.00 6.00 N/A

Research Resources - - - 6.00 6.00 N/A

SMA provides a focal point for programmatic activities that cut across SBE disciplinary boundaries,
including the agency-wide Science of Learning Centers (SLCs). SMA also funds Science of Science and
Innovation Policy (SciSIP), Research Experiences for Undergraduates (REU) Sites programs, and
Minority Postdoctoral Research Fellowships (MPRF). In FY 2012, 36 percent of the SBE increase will
be assigned to SMA, giving the directorate enhanced flexibility with which to support interdisciplinary
science aimed at Administration and NSF strategic priorities. SMA will play a critical role in the
development of infrastructure to support interdisciplinary activities, most notably cyberinfrastructure for
innovation, associated with CIF21; SciSIP; the interagency STAR METRICS project; and SEES. In
addition, SMA will fund Enhancing Access to the Radio Spectrum (EARS) and the Comprehensive
National Cybersecurity Initiative (CNCI), a multi-agency initiative. Co-funding with other divisions in
SBE and with other directorates is typical for SMA, as is participation in interagency activities. While all
SBE divisions pursue interdisciplinary work, SMA assists with seeding multidisciplinary activities for the
future. All areas of SBE sciences are represented in the SMA portfolio.

In general, 70 percent of the SMA portfolio is available for new research grants. The remaining 30
percent funds continuing awards made in previous years, including all funding for the SLCs.

FY 2012 Summary

Research

e Overall, support increases for basic research activities (+$10.51 million above the FY 2010 Enacted
level to a total of $34.04 million).

e Funding for the SLC program (six active centers) in SMA decreases by $4.83 million, to a total of
$8.07 million. The overall SLC program decreases by $5.43 million in SBE (to a total of $13.67
million) to initiate a gradual phasing down of the program as the centers reach their endpoints.

e $1.0 million supports research on understanding population change in the 21% century, a new
interdisciplinary SBE investment with emphasis on migration and aging and their impact on job
creation and human development as they pertain to learning, cognition, language, group dynamics,
culture change, and the use of natural resources.
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SEES increases (+$7.40 million above the FY 2010 Enacted level) for Sustainability Research
Networks, Sustainable Energy Pathways, and support for cross-directorate and cross-divisional
research.

Support of $1.0 million for Cyberinfrastructure Framework for 21st Century Science and Engineering
(CIF21) is initiated in FY 2012. SMA will contribute by supporting research on Community
Research Networks. Of particular interest to SMA are new opportunities for SBE researchers to
understand the 21* century networked society.

Support of $1.0 million is initiated in FY 2012 for the EARS program.

Support of $4.0 million for CNCI in FY 2012, will enable a partnership with CISE’s Cyber Economic
Incentives theme to support research at the interstices of the economic and computer sciences to
achieve secure practices through the development of market forces that incentivize good behavior.

Education

FY 2012 support for REU Sites ($2.37 million) and the Minority Postdoctoral Research Fellowships
(MPRF) ($1.0 million) programs will remain at the FY 2010 Enacted level.

Support for the GK-12 program will end in FY 2011 (-$100,000), as part of the NSF-wide
termination of the program.

Infrastructure
The SMA Request includes new investments (+$6.0 million to a total of $6.0 million) in SEES and
CIF21:

SMA will take the lead SBE role, working with BCS and SES, to integrate SBE data and
computational capabilities with those of other relevant fields as part of SEES, Integrated Science and
Engineering Research on Environmental, Economic and Energy Systems ($1.50 million).

With a $2.0 million investment, SMA will lead a new pilot program, in collaboration with BCS and
SES, titled Observation Network Data Pilots. This program will create a network of social and
behavioral observation stations that will enhance research infrastructure and promote data access as
part of CIF21’s Access and Connections to Cyberinfrastructure Facilities.

As part of CIF21, $2.50 million will support activities in Data-Enabled Science.
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OFFICE OF CYBERINFRASTRUCTURE (OCI) $236,020,000

+$21,740,000/ 10.1%
OCI Funding
(Dollars in Millions)
FY 2010
Enacted/ Change Over

FY 2010 Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR  Request Amount  Percent

Research $45.51 $53.13  $79.36  $26.23  49.4%
Software 22.71 12.50 30.00 1750  140.0%
Data 3.70 12.27 26.00 13.73 111.9%
Other Disciplinary and Interdisciplinary 19.10 28.36 23.36 -5.00  -17.6%

Research

Education 8.81 10.77 8.60 217 -20.1%

Infrastructure 160.40 150.38 148.06 -2.32 -1.5%
High Performance Computing (HPC) 128.10 $113.00 $94.00 -19.00  -16.8%
Other Networking and Computational 32.30 $37.38 $54.06 16.68 44.6%

Programs
Total, OCI $214.72 $214.28  $236.02 $21.74 10.1%

Totals may not add due to rounding.

About OCI

OCI supports research, development, acquisition, and operation of advanced shared and connecting
cyberinfrastructure (Cl) that enables otherwise unrealizable advances in 21% century science and
engineering research and education. Every discipline of science and engineering is undergoing a
revolution, transformed by the widespread use and deployment of cyberinfrastructure. Data volumes,
computing power, software, and network capacities are all on exponential growth paths, and research
collaborations are expanding dramatically. Data are everywhere: produced by all scientific and education
endeavors, and generated by surveys, mobile and embedded systems, sensors, observing systems,
scientific instruments, publications, experiments, simulations, evaluations, and analyses. Scientists and
citizens alike communicate by sharing data, software, papers, and visualizations.

OCI supports the development and use of advanced CI to address frontier science problems through the
growing discipline of computational science and engineering, as well as the computational scientists who
develop and use it. OCI capitalizes on a broad range of fundamental scientific and engineering research
and education to create and expand the next generation of Cl. CI is used to convert data to knowledge,
thereby understanding complexity through simulation and prediction, and creating more systematic
knowledge about the social and technical issues of large-scale, multidisciplinary, collaborative
communities, known as virtual organizations. Cl is needed to address the complex problems and grand
challenges facing science and society. It does this by ensuring broad and useful access to scientific
instruments, facilities, and data. CI also enables end-users to access remote resources at-speed to support
transformative research.

OCI’'s FY 2012 Request is influenced by three key priorities: (1) ongoing support for the High
Performance Computing (HPC) portfolio; (2) expanding support for core research and development in
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software, data, and networking; and (3) providing support and funding for the two NSF-wide investment
portfolios: Science, Engineering, and Education for Sustainability (SEES) and Cyberinfrastructure
Framework for 21% Century Science and Engineering (CIF21). In addition, OCI is making a focused
effort to provide healthy funding and support for education and broadening participation efforts to
develop the next generation of cyberinfrastructure professionals.

OCI Funding

(Dollars in Millions)
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All funding increases/decreases represent change over the FY 2010 Enacted level.

Research

There is a growing need for increased software and data capabilities. Consequently, OCI has reprioritized
funding towards research based on feedback from the other offices and directorates within NSF, as well
as recommendations from the NSF Advisory Committee for Cyberinfrastructure (ACCI).

Software funding increases by $17.50 million to a total of $30.0 million in FY 2012. This increase
will support a focus on sustainability and extensibility of software, tools, algorithms, and efforts that
ensure robustness and security while also providing opportunities for upgrades and new capabilities.

e This includes a $2.50 million increase for CIF21 New Computational Infrastructure, and a $14.0
million increase for Software Institutes. There is also a $1.0 million increase for Cl Reuse, which
supports sustainable software.

Data support increases by $13.73 million to a total of $26.0 million for data-enabled science,

including long-term data support and infrastructure, a data life-cycle program focus (access, curation,

mining, security, management), data tools, data interoperability, data repositories, and a multi-
disciplinary focus on data services, data science, and data-intensive science.

e This includes a $10.0 million increase for CIF21 Data Enabled Science and a $3.73 million
increase for the DataNet and data interoperability networks programs.

Other disciplinary and interdisciplinary research funding decreases by $5.0 million to a total of

$23.36 million. This includes:

e An increase of $2.0 million for CIF21 Community Research Networks activities and programs
linking organizations, people, buildings, computers, and vehicles. It will also support the
development of collaboration tools, virtual organizations, shared tools (e.g., visualization, crowd-
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sourcing), and cybersecurity tools research to create a secure environment that facilitates and
supports transformative research.

A decrease of $4.0 million for CDI since the objectives of CDI have been included in the broader
objectives of CIF21.

Education

e Support for education decreases by $2.17 million to a total of $8.60 million. Funding decreases
slightly for educational activities overall. However, support for students will also be provided
through research awards that are part of the CIF21 portfolio.

GRF funding is eliminated (-$1.0 million) as the Research and Related Activities (R&RA)
contribution to the program will be funded centrally through Integrative Activities (1A).

It also reflects small decreases in support for CI-TEAM (-$1.0 million to a total of $4.0 million),
IGERT (-$400,000 to a total of $1.0 million) and CI-TRaCS (-$170,000 to a total of $2.0
million).

e OCI support of $500,000 for EHR’s TUES program ends.
e Support for REU Sites increases by $400,000 to a total of $1.0 million.
e OCI will provide $500,000 of support for the CISE-led Computing Education for the 21* Century
program.
Infrastructure

Reflecting the growing need for software and data capabilities, OCI has shifted funding away from
infrastructure to fund research. This is based on the feedback from the other offices and directorates
within NSF, as well as recommendations from the ACCI.

e Support for High Performance Computing decreases by $19.0 million to a total of $94.0 million.

The Blue Waters (Track One) program is reduced by $58.0 million as this program will be
transitioning from acquisition to operations and maintenance.

Funding for Track 2D awards is reduced by $10.0 million as the funding for the program ramps
down as planned.

Innovative HPC funding increases by $20.0 million to a total of $30.0 million. This increase will
fund operations and maintenance for the Innovative HPC acquisition that is scheduled to occur in
FY 2011.

Funding for eXtreme Digital is increased by $29.0 million to meet outstanding commitments as
the program ramps up.

e Support for other networking and computational programs increases by $16.68 million to $54.06
million.

An increase of $17.0 million for the Comprehensive National Cybersecurity Initiative (CNCI)
(+$16.0 million to a total of $16.0 million) and other cybersecurity efforts (+$1.0 million to a
total of $5.0 million) including early deployment and testing of game-changing cybersecurity
prototypes, and experimental approaches and development of cybersecurity in advanced compute
environments and leading-edge IT services.

An increase of $2.50 million will support activities and programs for the development of CIF21
New Computational Infrastructure including new computational resources (HPC, Clouds, Data
Centers), sustainable software, new architectures and algorithms, and end-to-end access to
resources.

An increase of $6.0 million for CIF21 Access and Connections to Cyberinfrastructure Facilities to
support activities and programs in high-speed connections to emerging national data- and
compute-intensive facilities, such as NEON, OOIl, NEES, iPlant, and other major MREFC
projects, and supporting the use of networks of remote instruments (e.g., Arctic Observing
Network and Polenet) and access to large databases by remote users are essential and require
research and development for user-control and interactive remote steering.
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e A decrease of $3.40 million for seed grants in networking and computation, as these efforts will
be integrated into the FY 2012 CIF21 New Computational Infrastructure and Access and
Connections to Cyberinfrastructure Facilities program areas.

e And a decrease of $5.42 million to broadband, as these efforts will be integrated into CIF21
Access and Connections to Cyberinfrastructure Facilities.

Major Investments

OCI Major Investments
(Dollars in Millions)

FY 2010
Enacted/ Change Over

FY2010 Annualized FY2012 FY2010Enacted
Area of Investment Actual FY2011CR Request Amount Percent
High Performance Computing $128.10 $113.00 $94.00 -$19.00 -16.8%
CIF21 - - 23.00 23.00 N/A
CNCI - - 16.00 16.00 N/A
SEES Portfolio 2.60 5.50 500 -050 -9.1%
CAREER 3.77 37 421 050  135%

M ajor investments may have funding overlap, and thus should not be summed.

e OCI continues to invest in high performance computing (HPC). However, efforts will transition from
acquisition to operations and maintenance for Track 1, while Track 2 funding is eliminated as these
resources transition into the TeraGrid. Consistent with recent recommendations from the President’s
Council of Advisor’s on Science and Technology, OCI’s overall HPC investments will shift to the
innovative HPC and extreme Digital programs.

e Support for the new NSF-wide CIF21 investment will focus on the Data Enabled Science component
of CIF21. Data Enabled Science funding will be used to facilitate the collection, analysis, and
retention of data critical to OCI-related research domains. CIF21 also includes support for
Community Research Networks, which link organizations, people, buildings, computers, and vehicles
to form the effective and efficient distributed, coordinated, interdisciplinary collaborations that are
increasingly central to science and engineering. CIF21 also includes New Computational
Infrastructure, which encompasses HPC, clouds, clusters, data centers and focused special-purpose
resources. It incorporates sustained software at all levels, all protected and embedded in a rich and
robust cybersecure environment. Lastly, CIF21 includes Access and Connections to
Cyberinfrastructure facilities, which will create improved access and connections to facilities and
scientific instruments and resources that will enable computational communities built around
emerging national data- and compute-intensive facilities, such as the National Ecological Observatory
Network (NEON), Ocean Observatories Initiative (OOI), EarthScope, Network for Earthquake
Engineering Simulation (NEES), and iPlant.

e OCI will support the NSF-wide Comprehensive National Cybersecurity Initiative (CNCI), which
includes early deployment and testing of game-changing cybersecurity prototypes, and experimental
approaches and development of cybersecurity in advanced compute environments and leading-edge
IT services.
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e OCI will support the NSF-wide SEES investment by funding CI activities that support research
efforts in energy, environment, and society.

e OCI supports the CAREER program, an Administration priority. OCIl’s CAREER awards support
young investigators who exemplify the role of teacher-scholars through outstanding research,
excellent education, and the integration of education and research within the context of the mission of
their organizations.

Summary and Funding Profile

OCI supports investment in core research and education as well as research infrastructure such as high
performance computing resources, software, data, and networking infrastructure. In FY 2012 the number
of research grant proposals is expected to increase by 190 compared to FY 2010 Enacted. OCI expects to
award approximately 120 research grants in FY 2012. Average annualized award size and duration will be
slightly above FY 2010 Enacted.

OCI Funding Profile

FY 2010

Enacted/

FY 2010 Annualized
Actual FY 2011CR  FY 2012

Estimate Estimate  Estimate
Statistics for Competitive Awards:
Number of Proposals 826 510 700
Number of New Awards 169 103 125
Regular Appropriation 156 103 125
ARRA 13
Funding Rate 20% 20% 18%
Statistics for Research Grants:
Number of Research Grant Proposals 739 490 680
Number of Research Grants 112 97 120
Regular Appropriation 112 97 120
Funding Rate 15% 20% 18%
Median Annualized Award Size $204,617 $225,000  $230,000
Average Annualized Award Size $318,813 $395,550  $400,000
Average Award Duration, in years 2.7 24 25

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please
see this chapter for additional information.

The most recent OCI Committee of Visitors met in FY 2008. The COV focused on two performance
dimensions in the context of OCI's four focus areas of High Performance Computing, Data, Virtual
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Organizations, and Learning and Workforce Development: 1) assessments of the quality and integrity of
program operations and program-level technical and managerial matters pertaining to proposal decisions;
and 2) comments on how the outputs and outcomes generated by awardees have contributed to the
attainment of NSF's mission and strategic outcome goals. The COV made a number of recommendations
that OCI has since addressed.

OCI will be holding its next COV meeting in April 2011. This COV will focus on the same two
performance dimensions described above in the context of OCI's six focus areas: Software, Data and
Visualization, Networking, Virtual Organizations, Learning and Workforce Development, and High
Performance Computing.

The Office of Cyberinfrastructure is working with NSF’s Advisory Committee for Cyberinfrastructure
(ACCI) to gather input from the researchers and educators who use computing and the technologists who
develop high-performance computing on future requirements and opportunities for the national Cl. The
NSF-wide ACCI has established six task forces and has asked them to address long-term
cyberinfrastructure issues and provide recommendations for the future. The task forces are:

Campus Bridging;

Data;

Grand Challenge Communities;

High Performance Computing;

Software and Tools; and

Learning and Work Force Development.

These task forces are composed of a set of distinguished members from the external science and
engineering community, with NSF program officers from the research directorates and offices acting as
liaisons. The task forces reported their findings and recommendations at the December 2010 ACCI
meeting and are in the process of completing their final reports by third quarter of FY 2011.

Number of People Involved in OCI Activities
FY 2010
Enacted/
FY 2010 FY2010  Annualized
Actual ARRA  FY2011CR FY 2012

Estimate Estimate Estimate Estimate
Senior Researchers 778 91 455 775
Other Professionals 319 21 205 320
Postdoctorates 98 - 50 100
Graduate Students 340 - 200 340
Undergraduate Students 158 - 75 155
Total Number of People 1,693 112 985 1,690
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Office of Cyberinfrastructure High Performance Computing Portfolio

OCI High Performance Computing Funding
(Dollars in Millions)

FY 2010

Enacted/
Prior  FY 2010  Annualized FY 2012
Years' Actual FY2011CR  Request

TeraGrid” $133.91 $6.70 - -
Track 1 98.38 90.50 90.00 32.00
Track 2 144.22 15.40 10.00 -
Innovative HPC Program - 11.90 10.00 30.00
Teragrid - Phase Il (XD) 20.22 3.60 3.00 32.00
Total $396.73  $128.10 $113.00 $94.00

Totals may not add due to rounding.
L Prior Years includes $17.0 million of ARRA funding in FY 2009.

2 Transition from TeraGrid to eXtreme Digital (XD) in FY 2010 - refer to section on XD for more
information.

Track 1 — Blue Waters

Description
The National Center for Supercomputing Applications (NCSA) at the University of Illinois at Urbana-

Champaign will provide the capability for researchers to tackle much larger and more complex research
challenges than previously possible, across a wide spectrum of domains. NCSA will acquire, deploy, and
operate a petascale sustainable, architecturally coherent, innovative, leadership-class, high-performance
computational resource, to be known as Blue Waters, for the science and engineering research
community. This investment complements the Department of Energy (DoE) Office of Science program
on compute hardware, which focuses on peak petascale performance, while Blue Waters will provide
sustained petascale performance. Also, while the DoOE microprocessors are commaodity processors, the
microprocessors in Blue Waters were altered to address the specific needs of the HPC community. This
system will be sited at University of Illinois at Urbana-Champaign (UIUC) where it will be operated by
NCSA and its partners in the Great Lakes Consortium for Petascale Computing (GLC).

The Blue Waters project also includes education and outreach programs that will target pre-college,
undergraduate, graduate, and post-graduate levels. A Virtual School of Computational Science and
Engineering has been established to create courses that focus on petascale computing and petascale-
enabled science and engineering. The Virtual School is exploring new instructional technologies and
creating courses, curricula, and certificate programs tailored to science and engineering students. It has
also sponsored workshops, conferences, summer schools, and seminars.

The project includes an annual series of workshops targeted at the developers of simulation packages and
aspiring application developers. In addition, the project includes two industrial partnership activities: the
Industry Partners in Petascale Engagement (IPIPE) program will provide industrial partners with a first
look at the technological and scientific developments that flow from the petascale program. The
Independent Software Vendor Application Scalability Forum will promote collaborations among
consortium members, independent software vendors, and the industrial end-user community.

The broader impacts of this award include: provisioning of unique infrastructure for research and
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education; extensive efforts accelerating education and training in the use of high-performance
computation in science; training in petascale computing techniques; promoting an exchange of
information between academia and industry about the applications of petascale computing; and
broadening participation in computational science through NCSA's Girls Engaged in Mathematics and
Science (GEMS) program. GEMS is designed to encourage middle-school girls to consider mathematics-
oriented and science-oriented careers.

Science and engineering research and education activities enabled by Blue Waters

This award permits investigators across the country to conduct innovative research demanding petascale
capabilities. Allocations have been requested for research on: complex biological behavior in fluctuating
environments, the electronic properties of strongly correlated systems, the properties of hydrogen and
hydrogen-helium mixtures in astrophysically relevant conditions, the electronic and magnetic structures
of transition metal compounds, the molecular dynamics responsible for the properties of liquid water, and
the propagation of seismic energy through a detailed structural model of Southern California together
with the predicting of ground motion and the modeling of the response of buildings and other structures.
Other allocations address testing hypotheses about the role of cloud processes and ocean mesoscale eddy
mixing in the dynamics of climate and improving climate models, the formation of the first galaxies,
turbulent stellar hydrodynamics, binary black hole and neutron star systems as sources of gamma ray
bursts, and other intense radiation phenomena, contagion, and particle physics.

Management and Oversight

NSF Structure: The project is managed and overseen by OCI program staff and a grants officer from the
Division of Grants and Agreements (DGA). These NSF staff members receive strategic advice from
NSF’s CIF21 working group, which includes representatives from the various directorates and offices and
is currently jointly led by OCI and the Directorate for Mathematical and Physical Sciences (MPS).
Advice from the Office of General Counsel (OGC) is sought as necessary.

The contract between UIUC and IBM, the principal sub-awardee, includes milestones at which IBM’s
progress is assessed through a series of deliverables, including software packages and demonstrations,
tests of preliminary hardware, simulators, technical specifications, and programmer guides.

External Structure: During the development and acquisition phase of this project, UIUC oversees work
by a number of sub-awardees, conducts software development, and assists competitively selected research
groups to prepare to use the Blue Waters system. The primary sub-awardee, IBM, is responsible for
implementation of the hardware, system software, and main program development tools. Other sub-
awardees will work on performance modeling, the evaluation of an astrophysical modeling framework,
the engagement of applications groups, scalable performance tools, undergraduate training, and
broadening the participation of underrepresented groups in high-performance computing. Following
system testing and acceptance in mid-2012, the Blue Waters project will enter a five-year operations
phase. A proposal from UIUC for operations is anticipated in FY 2012. The project team is advised by a
Petascale Executive Advisory Committee composed of senior personnel with technical and management
expertise in high-performance scientific computing, the management of acquisition contracts for leading-
edge computing systems, and the operation of large computing centers.

Risks: Any activity of this nature, and at this scale, comes with a certain element of risk. The extensive
review process, conducted prior to award, reviews and analyzes the risks as presented in the proposal and
identifies any additional risk that should be considered. The Track 1 award required that risks be
identified, analyzed, and a mitigation plan created and followed. One of the activities of the periodic NSF
external reviews, by a panel of experts, is to revisit and assess the risk situation and make
recommendations as deemed necessary. Risks that are no longer applicable are retired. New risks may
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be added, or degree of risk promoted or demoted as necessary, all of which is documented in a risk
register. Discussion of risks is part of the weekly discussions between UIUC and NSF. Periodic closed
session updates to the NSB identify any major changes in risk assessment.

Reviews: The project was selected through a competitive review in 2007. An external panel of experts,
selected by NSF, reviews the progress of the project including project management, risk management,
hardware and software development, and the provision of advanced user support to research groups
receiving provisional resource allocations on the Blue Waters system. One of the important roles of this
external review panel is to analyze the awardee’s assessments of the deliverables from its sub-awardees,
together with the awardee’s and sub-awardees’ plans for remedial action when necessary, and to provide
NSF with advice on whether these assessments and plans are reasonable. At the time of writing, these
external reviews had been conducted in February 2008, April 2008, October 2008, April 2009, July 2009,
December 2009, April 2010, and September 2010, with further reviews planned for February 2011 and at
four to six month intervals thereafter until project completion. In addition, NSF conducts site visits. The
most recent review, held in September 2010, focused on project deliverables, project risks and risk
management. In addition, current milestone deliverables were reviewed for acceptance. Specific topics
included IBM deliverables, IBM schedule, IBM technical plans for hardware and system software, early
testing results, 1/0O and storage plans, and science and engineering team support. The review panel
provided feedback and recommendations on all items, concurring with proposed revisions to project
schedule and overall project plans.

Current Status: In late FY 2010 UIUC was notified by IBM that FY 2011 sub-award milestones would
be delayed. UIUC submitted a request to NSF to extend the project end date by approximately nine
months. The external review panel recommended approval of the extension in December 2010 and NSF
approved the change to schedule in January 2011. Acquisition is expected to be completed in FY 2012.
Mitigation includes installation of a large partial system for early science users in FY 2011. The project
is currently within budget and the project scope remains unchanged.

Track 2

The Track 1 system is targeted to provide sustained petascale performance, while the Track 2 systems
provide, at most, petascale peak performance. The Track 1 system is expected to support on the order of
a dozen projects, each capable of producing break-through results as a direct result of having access to
such a facility. Each Track 2 system is capable of supporting hundreds of researchers (over the course of a
year) doing leading-edge science and engineering. In previous years, funding was provided for Track 2A
and 2B awards that have transitioned into production TeraGrid resources. The Track 2C competition did
not result in an award. The three Track 2D awards are in the initial phases and will transition to
production resources in 2011 and 2012. Operations and maintenance funding for the Track 2Da and
Track 2Dc awards was provided in FY 2010 as they will begin to support early TeraGrid science users in
FY 2011 Track 2Db installed an initial system in FY 2010 and operations and maintenance will be
provided in FY 2011.

There is a direct relationship between the Track 2 awards and the TeraGrid activity. Track 2A and 2B
provide the acquisition process for new systems that will become part of TeraGrid. Track 2 awards are
made to an institution following an extensive external review process. Track 2A and B proposals
submitted consisted of two parts: a) an acquisition component and associated funding, and b) an
operations and maintenance component and associated funding. Track 2D proposals did not separate
these components due to the experimental nature of the systems. When an award is made, the funding
goes to the institution which issues sub-awards to vendors as necessary. Once the system has passed the
acceptance process, any vendors receive final payment for the system. Once the system has been fully
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tested, it becomes a TeraGrid/eXtreme Digital (XD) resource and the institution becomes a TeraGrid/XD
resource provider and has access to the operations and maintenance funding component of the award.
Immediately below is information that is common to the Track 2D program and hence is applicable to all
Track 2D awards. Any differences or project-specific information are discussed in that award’s section.

Science and engineering research and education activities enabled by Track 2D

e The complete spectrum of scientific research is supported, including: climate and weather modeling,
cosmology and astrophysics, geosciences, physics, chemistry, biology and medicine, earthquake
engineering, and mechanical engineering.

o TeraGrid is required to provide evidence of outreach activities that include various education and
training opportunities being made available. These are evaluated as part of the annual review process.

e In addition, part of the Track 2D acquisition review process includes an assessment of education and
outreach activities being considered.

Management and Oversight for Track 2D

NSF Structure:

o NSF oversight is provided by OCI program officers who provide direct oversight during both the
acquisition and operations phase and the system integration into the TeraGrid and the follow-on
eXtreme Digital (XD) activity.

o Formal reporting consists of quarterly and annual reports. These are reviewed by the program officer.
There are also bi-weekly teleconferences with NSF program officers.

Risks: Any activity of this nature, and at this scale, comes with a certain element of risk. The review
process, conducted prior to award, reviews and analyzes the risks as presented in the proposal and
identifies any additional risk that should be considered. The Track 2D award process requires that risks
be identified, analyzed, and a mitigation plan created and followed. One of the activities of the periodic
NSF external reviews, by a panel of experts, is to revisit and assess the risk situation and make
recommendations as deemed necessary. Risks that are no longer applicable are retired. New risks may
be added, or degree of risk promoted or demoted as necessary, all of which is documented in a risk
register.

Reviews:
e Annual reviews are performed as part of the TeraGrid annual review.

e Semi-annual reviews are performed as part of the acquisition phase. The reviews are arranged by the
NSF program officer. The reviewers’ backgrounds include scientific research, project management,
and large scale systems acquisitions and operations, and include familiarity with projects funded by
NSF as well as other federal agencies. To the extent possible, continuity through the series of reviews
is provided by using the same set of reviewers.

External Structure:

e Each Track 2D award will be managed under a cooperative agreement. Each Track 2D awardee will
be responsible for the satisfactory completion of milestones in order for the spending authorization to
be raised. Progress will be determined by the review process and the NSF program officer.
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Each project has a detailed management plan in place. Each cooperative agreement includes the
management structure, milestones, spending authorization levels, and review schedule.

Current Status:

The Track 2D cooperative agreement awards were made in FY 2009 and are proceeding appropriately
with early TeraGrid science users beginning to test the Track2Da and Track2Dc systems. The
Track2Db system was delayed to late FY 2010 to take advantage of a newer, improved technology,
which has since been implemented.

Track 2Da - Gordon Data Intensive Computing at San Dieqo Supercomputer Center (SDSC)

Description

The University of California at San Diego (UCSD) will provide a ground-breaking new computing
facility, Gordon, which will be made available to the research community together with advanced
user support for researchers with data intensive problems that may not parallelize well or will require
access to very large amounts of memory.

The distinguishing features are the integration of solid state disks (SSDs) and very large shared
memory. This system will be optimized to support research with very large data-sets or very large
input-output requirements. It will provide a step-up in capability for data-intensive applications that
scale poorly on current large-scale architectures, providing a resource that will enable transformative
research in many research domains.

The system will become part of the NSF TeraGrid and the follow-on eXtreme Digital
cyberinfrastructure in FY 2011.

Track 2Db — Keeneland Experimental High Performance Computing at Georgia Institute of

Technology

Description

The Georgia Tech Research Corporation (GTRC) will provide a new experimental high performance
computing facility with unconventional architectures, Keeneland, to scientific and engineering
researchers so they can evaluate the merit of these architectures.

The distinguishing feature of Keeneland is the inclusion of General-Purpose computation on Graphics
Processing Units (GPGPU) processors as general purpose compute accelerators in a sufficiently large
system to address computational problems that are challenging to more conventional supercomputing
architectures. Productivity is of particular interest in using Open Computing Language (OpenCL) as
a mechanism to program the GPGPUs.

Applications will require additional development and testing to be appropriately prepared to
effectively use this new type of architecture.

An initial system has been installed, has passed acceptance testing and is in use for software
development and applications testing. This allows researchers lead time in order to prepare their
applications for the full scale system to be installed two years later.

The system will become part of the NSF eXtreme Digital cyberinfrastructure in FY 2012.
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Track 2Dc - FutureGrid Experimental High Performance Grid Testbed at Indiana University (1U)

Description
e The project team, led by Indiana University, will provide a significant new experimental computing

grid and cloud test-bed, named FutureGrid, to the research community, together with user support for
third-party researchers conducting experiments on FutureGrid. This will enable them to tackle
complex research challenges in computer science related to the use and security of grids and clouds.

e The test-bed includes a geographically distributed set of heterogeneous computing systems, a data
management system that will hold both metadata and a growing library of software images, and a
dedicated network allowing isolatable, secure experiments.

e The test-bed will support virtual machine-based environments as well as native operating systems for
experiments aimed at minimizing overhead and maximizing performance.

e The project partners will integrate existing open-source software packages to create an easy-to-use
software environment that supports the instantiation, execution, and recording of grid and cloud
computing experiments.

e The FutureGrid project team has been directed to prepare a written interaction plan and to present this
to NSF after the award for XD has been made. The plan should include the mechanism by which XD
may leverage FutureGrid.

Innovative HPC Program

Description
Using lessons learned during the execution of the HPC Track 2 program and informed by the NSF

ACCI’s High Performance Computing task force, the HPC Track 2 program has been renamed in 2011
with incremental changes in the FY 2011 solicitation. This program provides production ready HPC
systems and services as well as opportunities for investigating innovative high-risk/high-payoff
approaches to providing the necessary computational resources required by the science and engineering
community. The newly named program is aligned with the eXtreme Digital activity, TeraGrid Phase 111
(XD). XD serves as the consistent foundation for the services and resources within the Innovative HPC
Program. XD contributes to achieving the NSF Vision for Cyberinfrastructure for 21% Century Science
and Engineering.

Beginning in FY 2011, based on feedback from the scientific and engineering community, a more
sustained approach to core HPC services will be initiated. This will allow a longer time horizon for
funding of HPC providers in recognition of the value and time required for building and retaining staff
skilled in interdisciplinary computational science. Thus, an eight to ten year horizon is envisioned for a
core HPC provider, with at least two awards plus accompanying O&M awards over the same time period
for each provider. At least one acquisition award of up to $30.0 million is planned in FY 2011.

Science and Engineering Activities Enabled by Innovative HPC

e Innovative HPC will enable world leading transformative advances in science and engineering
research, in the integration of research and education, and in broadening participation in science and
engineering by underrepresented groups, by providing researchers and educators with usable access to
computational resources, beyond those typically available on most campuses, together with the
interfaces, consulting support, and training necessary to facilitate their use.

e Through the unifying XD framework and services, Innovative HPC will enable researchers to
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manipulate extremely large amounts of digital information from simulation, sensors, and experiments,
and add needed capabilities in remote visualization, an increasingly important analysis tool for
modern science and engineering.

e Qutreach and training critical to reducing the barriers to the use of HPC systems by the research and
education community will be provided. Innovative HPC will incorporate new computational
technologies and new approaches to software and data management, together with the expertise to
enable researchers and students to complement theory and experiment with an equal emphasis in
computation.

Management and Oversight

NSF Structure: OCI program officers provide direct oversight during both the acquisition and
operations phase. Formal reporting consists of quarterly and annual reports, which are reviewed by the
program officer. There are also bi-weekly teleconferences with NSF program officers.

Risks: Any activity of this nature, and at this scale, comes with a certain element of risk. The review
process, conducted prior to award, reviews and analyzes the risks as presented in the proposal and
identifies any additional risk that should be considered. The experimental awards, by nature, will
encompass high-risk, high-reward scenarios. The award process requires that risks be identified,
analyzed, and a mitigation plan created and followed. One of the activities of the periodic NSF external
reviews, conducted by a panel of experts, is to revisit and assess the risk situation and make
recommendations as deemed necessary. Risks that are no longer applicable are retired. New risks may
be added, or degree of risk promoted or demoted as necessary, all of which is documented in a risk
register.

Reviews:

Annual reviews will be performed as part of the XD review. Semi-annual reviews will be performed as
part of the acquisition phase. The reviews are arranged by the NSF program officer. The reviewers’
backgrounds include scientific research, project management, and large scale systems acquisitions and
operations, and include familiarity with projects funded by NSF as well as other federal agencies. To the
extent possible, continuity through the series of reviews will be provided by using the same set of
reviewers.

External Structure:
Each Innovative HPC award will be managed under a cooperative agreement. Each awardee will be
responsible for the satisfactory completion of milestones in order for the spending authorization to be
raised. Progress will be determined by the review process and the NSF program officer. Each
cooperative agreement will include the management structure, milestones, spending authorization levels,
and review schedule.

Current Status: The solicitation was released in December 2010 with proposals due in March 2011.
One award is expected in late FY 2011.

TeraGrid Phase 111: eXtreme Digital (XD)

Description:
e The TeraGrid (TG), predecessor to XD, is an advanced, nationally distributed, open

cyberinfrastructure comprised of supercomputing, storage, analysis, and visualization systems, data
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services, and science gateways, connected by high-bandwidth networks, integrated by coordinated
policies and operations, and supported by computing and technology experts.

It enables and supports leading-edge scientific discovery and promotes science and technology
education.

XD takes a significant step forward by encouraging innovation in the design and implementation of
an effective, efficient, increasingly virtualized approach to the provision of high-end digital services —
extreme digital services — while ensuring that the infrastructure continues to deliver high-quality
access for the many researchers and educators that use it in their work.

Science and engineering research and education activities enabled by XD

XD will enable transformative advances in science and engineering research, in the integration of
research and education, and in broadening participation in science and engineering by under-
represented groups, by providing researchers and educators with usable access to extreme-scale
digital resources beyond those typically available on most campuses, together with the interfaces,
consulting support, and training necessary to facilitate their use.

XD will provide high-performance computing services, enable researchers to manipulate extremely
large amounts of digital information from simulations, sensors, and experiments, and add needed
capabilities in remote visualization, an increasingly important analysis tool for modern science and
engineering.

Outreach and training critical to reducing the barriers to the use of advanced digital systems by the
research and education community will be provided. XD will incorporate new ideas and technologies
to enable researchers and students to move transparently between local and national resources,
substantially lowering the barriers to effective use of cyberinfrastructure and promoting enhanced
productivity.

Management and Oversight

NSF Structure:

XD will consist of several inter-related parts: a High-Performance Remote Visualization Service
(HPRVS), a Coordination and Management Service (CMS), a Technology Audit and Insertion
Service (TAIS), an Advanced User Support Service (AUSS), and a Training, Education and Outreach
Service (TEQOS).

These elements are designed and implemented in a way that is consistent with sound system
engineering principles, clearly tied to the user requirements of the science and engineering research
community using a flexible methodology that permits the architecture to evolve in response to
changing user needs and presents the individual user with a common user environment regardless of
where the resources or user are located.

The HPRVS was reviewed in FY 2009 and two awards were made, one to the University of Texas
($7.0 million) and one to the University of Tennessee ($10.0 million).

The TAIS component of XD was reviewed in FY 2010 and two awards were made; one to the
University of Buffalo for the Technical Audit Service and one to the University of Illinois for the
Technical Insertion Service. These two awards will facilitate the TeraGrid to XD transition.
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The final phase of XD, involving the other three services, is scheduled to come online in FY 2011.
The total anticipated funding for XD in FY 2012 is $32.0 million.

Similar to TG, XD will be managed by OCI, informed by the ACCI and its task forces, with ongoing
strategic guidance from the NSF cross-directorate CIF21 working group. An external Science
Advisory Board, similar to the TG Science Advisory Board, will provide ongoing community input to
the XD project.

OCI will hold weekly teleconferences with XD senior personnel.

External Structure:

The final configuration of XD will consist of seven sites, each containing a range of high
performance computing platforms, large disk storage devices, computational platforms specifically
tailored for remote visualization, high-bandwidth networks, a broad set of user services and an
education, outreach, and training component designed to fulfill the needs of current users of high-
performance computing as well as to broaden participation to new communities and under-
represented groups in science and engineering.

Current Status:

Phase | — Two planning grants, one to UCSD ($1.60 million) and one to UIUC ($1.62 million), were
made in FY 2009 to obtain community input and engagement in order to develop the ideas and
expanded horizons that will be required to deploy the advanced infrastructure required for XD. The
planning grants were reviewed in February 2010, and the two teams submitted their full proposals in
July 2010.

Phase Il — The full proposals were reviewed by an external panel of experts in the fourth quarter of
FY 2010 and a recommendation will be made in the second quarter of FY 2011. NSF expects to
make an award in FY 2011.

NSF expects to have all components of XD in production between FY 2011 and FY 2013.
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OFFICE OF INTERNATIONAL SCIENCE $58,030,000

AND ENGINEERING (OISE) +$10,200,000 / 21.3%
OISE Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount Percent
Total, OISE $47.84 $0.10 $47.83  $58.03  $10.20 21.3%

The Office of International Science and Engineering (OISE) serves as the focal point, both inside and
outside of NSF, for international science and engineering activities. OISE promotes the development of
an integrated, Foundation-wide international strategy and manages international programs that are
innovative, catalytic, and responsive to a broad range of NSF and national interests. OISE supports U.S.
scientists and engineers engaged in international research and education activities in all NSF-supported
disciplines involving any region of the world. As such, OISE enables high-impact international
collaborations and partnerships that help achieve U.S. foreign policy objectives.

OISE programs and activities are designed to complement and enhance the Foundation’s broad research
and education portfolio and to overcome barriers to international collaboration. America’s next
generation of scientists and engineers must be able to work effectively in the global arena and
marketplace. OISE supports programs that enable students and researchers to engage in international
research and educational activities across such areas as cyberinfrastructure, complex biological systems,
natural hazards prediction and mitigation, nanotechnology, water resources, climate, and energy
sustainability. OISE carries out its functions by working closely with the other NSF directorates and
offices as well as through its own programs. In addition, OISE manages NSF’s offices in Beijing, Paris,
and Tokyo that report on and analyze in-country and regional science and technology developments and
policies, promote greater collaboration between U.S. and foreign researchers, liaise with foreign
counterpart agencies and research institutes, and facilitate coordination and implementation of NSF
research and education programs.

OISE coordinates much of NSF’s engagement with international organizations across diverse disciplines
and initiatives. OISE also coordinates NSF efforts to strengthen collaborations with developing countries,
which are increasingly important partners in addressing critical global issues, but can present special
challenges related to infrastructure and resources. NSF’s efforts related to the Administration’s call for
increased U.S. engagement with Muslim-majority countries are also coordinated by OISE.
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OISE Subactivity Funding
(Dollars in Millions)
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Major Investments
OISE Major Investments
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus  ARRA  Annualized FY2012 FY 2010 Enacted

Area of Investment Actual Actual FY2011CR Request Amount Percent
Partnerships for International Research $18.20 - $18.00 $25.20 $7.20  40.0%
and Education (PIRE)
Sustainability Research Networks - - - 2.00 2.00 N/A
International programs for students 9.57 0.02 10.70 11.05 0.35 3.3%
and early career researchers
Catalyzing New International 2.32 - 2.00 2.50 050  25.0%
Collaborations (CNIC)
U.S. Participation in International 8.15 - 8.47 8.50 0.03 0.4%

Organizations

e Partnerships for International Research and Education (PIRE) is a major NSF funding priority in
FY 2012. The PIRE program makes multi-million dollar awards to U.S. institutions that build strong
international research and education partnerships. Each PIRE award supports U.S. faculty to lead
projects designed to achieve research excellence through the added-value gained by international
collaboration including, access to essential expertise, facilities, and/or phenomena outside the U.S.
Each PIRE award prepares a globally engaged U.S. workforce by funding U.S. undergraduate and
graduate students and/or junior researchers to participate in international research experiences, and
fosters the internationalization of U.S. institutions in science and engineering fields.

In FY 2012, OISE plans to invest $15.0 million for the first-year funding of a new 2012-2016 cohort,
$9.74 million for the existing 2010-2014 PIRE cohort, and $460,000 to initiate a PIRE program
evaluation. The FY 2012 PIRE competition will focus on the NSF-wide Science, Engineering, and
Education for Sustainability (SEES) portfolio and apply PIRE’s successful model of international
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collaboration to sustainability research challenges in the global context. This will enable U.S.
researchers, students, and institutions to engage effectively with foreign partners in leading-edge
discovery and innovation in sustainability disciplines. The increase in funding for the PIRE program
is a response to a growing demand for international engagement from the U.S. STEM community and
NSF’s recognition of the importance of addressing international challenges of sustainability research.
In particular, the increase will allow NSF to fund a broader range of PIRE awards for international
partnerships related to SEES research areas, including clean energy, an area identified as a critical
national need.

OISE will contribute $2.0 million to support Sustainability Research Networks (SRN) that will
engage and build collaborations among U.S. and foreign researchers and educators within the SEES
portfolio.

OISE manages four programs that support students and early career researchers in international

activities:

¢ International Research Experiences for Students (IRES) supports groups of U.S. undergraduate or
graduate students conducting research in collaboration with foreign investigators at an
international site. In FY 2012, IRES funding will be $3.15 million, which is unchanged from the
FY 2010 Enacted level.

e East Asia and Pacific Summer Institutes (EAPSI) introduces U.S. graduate students to science
and engineering research in the East Asia and Pacific region, and initiates scientific relationships
that will enable future collaboration with foreign counterparts. Seven locations currently partner
with NSF in the program: Australia, China, Japan, Korea, New Zealand, Singapore, and Taiwan.
In FY 2012, EAPSI funding will be $2.40 million, which is unchanged from the FY 2010 Enacted
level.

e International Research Fellowship Program (IRFP) supports U.S. postdoctoral-level scientists and
engineers for international collaborative research, with the objective of furthering their research
capacity and global perspective, and forging long-term relationships with researchers abroad. In
FY 2012, IRFP funding will be $4.50 million, which is unchanged from the FY 2010 Enacted
level.

e Advanced Studies Institutes (ASI) (formerly Pan American Advanced Studies Institutes) will
build on years of successful implementation in the Americas, and recent pilot institutes in Africa
and Asia, to provide opportunities for U.S. students and early-career researchers to connect with
foreign counterparts around the globe. ASlIs are short courses of up to four weeks in duration,
aimed at disseminating advanced scientific knowledge and stimulating training and cooperation.
The courses involve distinguished U.S. and foreign lecturers and active researchers in a scientific
field. OISE manages the ASI program with most of the funding contributed from other NSF
directorates and the Department of Energy. The FY 2012, ASI budget for OISE will be $1.0
million.

Catalyzing New International Collaborations (CNIC) is an OISE effort that offers support for the
initial phases of U.S. participation in mutually beneficial international collaborations in all regions of
the world. Many types of activities intended to catalyze new international collaborations may be
proposed and supported, including: planning visits, small workshops, initial data-gathering activities,
and the development of research coordination networks. If the initial OISE-supported collaboration
phase achieves positive results, the next phase is expected to involve submission of a follow-on

OISE -3



Office of International Science and Engineering

proposal to the appropriate NSF program for continued and/or expanded funding of the collaborative
research. In FY 2012, OISE plans to allocate $2.50 million to CNIC activities.

In FY 2012, OISE will continue to provide approximately $8.5 million per year in support of U.S.
participation in international organizations such as the Civilian Research and Development
Foundation, the Global Science Forum, and the Human Frontier Science Program.

OISE Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR Request Amount Percent

OISE Funding $47.84 $0.10 $47.83  $58.03 $10.20 21.3%
Research 38.03 0.08 37.03 46.88 9.85 26.6%
Education 9.71 0.02 10.70 11.05 0.35 3.3%
Infrastructure 0.10 - 0.10 0.10 -

FY 2012 Summary

Research

The FY 2012 OISE research request of $46.88 million includes $15.0 million for new SEES-related
PIRE awards, and $2.0 million for SRNs.

OISE works closely with the other NSF directorates and offices to leverage international
opportunities for U.S. researchers and educators. The OISE FY 2012 request will in part co-fund
international disciplinary and interdisciplinary activities with other NSF organizational units. OISE’s
existing funding mechanisms, together with the potential for involving new funding partners, will
enable more and stronger research and education collaborations with Muslim-majority and
developing countries. A NSF-U.S. Agency for International Development (USAID) Memorandum of
Understanding provides a framework for OISE to support U.S. participants and USAID to support
developing country partners. OISE will apply approximately $10.0 million of the FY 2012 request
towards co-funding with other NSF directorates, and developing country and Muslim-majority
country activities.

Approximately $2.50 million will be allocated to CNIC activities in FY 2012, with the expectation
that successful interactions will result in competitive proposals to relevant NSF directorates.

Education

OISE supports international research and education activities for U.S. undergraduate and graduate
students and post-doctoral fellows via the IRES, EAPSI, IRFP, and ASI programs. The total
FY 2012 budget for these programs will be $11.05 million.

Infrastructure

OISE will continue to provide $100,000 in support of the National Nanotechnology Infrastructure
Network (NNIN) to leverage connections and collaborations with foreign institutions. For
information about NNIN, please refer to the Facilities chapter.
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Summary and Funding Profile
OISE supports investment in core research and education as well as research infrastructure.

In FY 2012 the number of research grant proposals is expected to increase by over 200 compared to the
FY 2010 Enacted primarily attributable to the PIRE competition. OISE expects to award approximately
95 research grants in FY 2012. Average annualized award size and duration are estimated to increase in
FY 2012 due to the 2012 PIRE competition.

OISE Funding Profile

FY 2010

FY 2010 Enacted/
Actual  Annualized FY 2012
Estimate FY 2011 CR Estimate

Statistics for Competitive Awards:

Number of Proposals 1,043 820 1,050

Number of New Awards 396 365 410
Regular Appropriation 396 365 410
ARRA - - -

Funding Rate 38% 45% 39%

Statistics for Research Grants:

Number of Research Grant Proposals 600 375 600

Number of Research Grants 85 70 95
Regular Appropriation 85 70 95
ARRA - -

Funding Rate 14% 19% 16%

Median Annualized Award Size $49,880 $50,000 $70,000

Average Annualized Award Size $197,985 $180,000 $270,000

Average Award Duration, in years 2.4 2.0 2.4
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OISE Funding for Centers Programs and Facilities

OISE Funding for Facilities
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over
Omnibus Annualized FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request Amount Percent
Facilities $0.10 $0.10 $0.10 - -
National Nanotechnology 0.10 0.10 0.10 - -
Infrastructure Network (NNIN)
No FY 2010 obligations for facilities were made with funds provided by the ARRA.

Facilities
e InFY 2012, OISE will continue to provide $100,000 in support of the NNIN to leverage connections
and collaborations with foreign institutions.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of NSF programs
and portfolios of programs by external Committees of Visitors (COVs) and directorate/office Advisory
Committees. Please see that chapter for additional information. All OISE-managed programs and
activities will be reviewed by a COV in FY 2011.

External evaluations of IRFP and the EAPSI program will be completed in FY 2012. OISE has a contract
with Abt Associates to conduct the evaluations. These evaluations will focus on four tasks: (1) a study of
the IRFP and EAPSI fellows’ experiences in applying for and participating in the programs; (2) a
comparative data analysis of professional outcomes (educational and occupational) for IRFP and EAPSI
awardees and other applicants; (3) an analysis of the impact IRFP and EAPSI have on U.S. academic
institutions and on the foreign institutions that host IRFP and EAPSI fellows; and (4) the bringing
together of an advisory group to ensure the quality of the evaluation process. Funding for the evaluation
was provided in FY 2010 and FY 2011. The FY 2012 PIRE competition will be the fourth PIRE
competition and an evaluation and assessment is timely and appropriate. A proposed amount of $460,000
will initiate, but not fully fund the evaluation, in FY 2012.

Number of People Involved in OISE Activities

FY 2010

Enacted/

FY 2010 Annualized
Actual FY 2011 CR FY 2012
Estimate Estimate Estimate
Senior Researchers 1,077 1,250 1,340
Other Professionals 65 50 50
Postdoctorates 472 600 640
Graduate Students 1,809 2,260 2,410
Undergraduate Students 1,071 1,350 1,440
Total Number of People 4,494 5,510 5,880
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OFFICE OF POLAR PROGRAMS (OPP) $477,410,000

+$26,250,000 / 5.8%0
OPP Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount Percent

Arctic Sciences $105.11 $0.18 $106.31  $112.94 $6.63 6.2%
Antarctic Sciences 74.57 2.05 71.08 76.65 5.57 7.8%
Antarctic Infrastructure & Logistics 265.26 - 266.76 280.55 13.79 5.2%
U.S. Antarctic Logistical Support [67.52] - [67.52] [67.52] - -
Polar Environment, Health & Safety 6.84 - 7.01 7.27 0.26 3.7%
U.S. Coast Guard Polar Icebreaking® [54.00] - - - - N/A
Total, OPP $451.77 $2.23 $451.16 $477.41  $26.25  5.8%

Totals may not add due to rounding.

! Funding for U.S. Coast Guard Polar Icebreaking for FY 2010 excludes a one-time appropriation transfer of $54.0 million to U.S. Coast
Guard per P.L. 111-117.

About OPP

Polar research provides insights into ice sheets, the atmosphere, oceans, and solid earth, without which
the behavior of and changes in the global system cannot be understood. For example, the study of polar
ice sheets reveals how the Earth’s climate has changed in the past and provides information essential to
predicting future global sea level change. Polar regions also offer important opportunities for
environmental research. The extreme sensitivity of polar ecosystems to changes in climate enables study
of the linkages between the physical and living components of the coupled earth systems. A key goal of
these studies is to improve our understanding of the factors that govern regional climate as well as the
potential impacts of change. In addition, the Arctic and Antarctic are premier natural laboratories whose
extreme environments and geographically unique settings enable research on phenomena and processes
not feasible elsewhere. For example, the cold, dry environment and high altitude at the South Pole make
it the world’s best location for key astrophysics measurements, and research in polar regions reveals how
organisms have adapted to the extreme polar environment at a genetic level.

The Office of Polar Programs (OPP) is the primary U.S. supporter of fundamental research in polar
regions. In addition, NSF provides interagency leadership for U.S. activities in polar regions. In the
Arctic, NSF helps coordinate research planning as directed by the Arctic Research Policy Act of 1984,
The NSF Director chairs the Interagency Arctic Research Policy Committee created for this purpose,
which is now directly overseen by the President’s National Science and Technology Council. In the
Antarctic, per Presidential Memorandum 6646, NSF manages all U.S. activities as a single, integrated
program, making research possible in Antarctica by scientists supported by NSF and by other U.S.
agencies. The latter include the National Aeronautics and Space Administration, the National Oceanic
and Atmospheric Administration, the U.S. Geological Survey, the Smithsonian Institution, and the
Department of Energy. The U.S. Antarctic Program supports the U.S. governance role through the
Antarctic Treaty.
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Environmental change in parts of the Arctic and Antarctic is occurring faster than anywhere else in the
world, and has a wide variety of regional and global impacts. These impacts include coastal erosion,
economically significant changes in terrestrial and marine ecosystems, sea ice changes with effects on
planetary albedo, ecosystems and shipping activities, thawing permafrost that compromises civil
infrastructure and has the potential to increase releases of methane, a potent greenhouse gas, and
contributions to global sea level rise by melting land ice. The human response to these changes also have
local to global implications.

The thrust of research supported by OPP is determined via community-driven indications of high priority
areas, followed by external merit review of proposals. To address the evolving frontier, in FY 2012, OPP
will continue and further develop its emphasis on climate change research and education, a topic of clear
interest and importance to researchers and policy-makers.

OPP Subactivity Funding
(Dollars in Millions)
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FY 2012 Summary by Division

e The Division of Arctic Sciences investments include: the new Discovery and Understanding in Polar
Oceans, focusing on ocean circulation and including as a key component studies related to ocean
acidification; the NSF-wide Science, Engineering and Education for Sustainability (SEES), creating
new networks to link research teams who are exploring the human-environment nexus in a region that
is experiencing rapid environmental change and on networks studying the role of clean energy in
sustainability; and the NSF-wide Cyber-Infrastucture Framework for the 21% Century (CIF21),
creating data management approaches that support access and archive requirements and
interoperability among different databases. Also included are investments to enhance the efficiency,
safety, and environmental footprint of activities at Summit Station in Greenland.

e The Division of Antarctic Sciences investments include: the new Discovery and Understanding in
Polar Oceans, focusing on developing predictive models of sea level rise and understanding ocean
acidification processes in order to better understand the effects of increasing global carbon dioxide on
the Southern Ocean ecosystem; the NSF-wide SEES, focusing on system science research and
modeling, as well as on networks studying the role of clean energy in sustainability; and the NSF-
wide CIF21, advancing interoperability between disparate observational data sets so that new
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knowledge can be gained from integrated data and model analysis as well as to enhance the capability
to acquire observations from remote and far-flung observational networks.

o The Division of Antarctic Infrastructure & Logistics investments include providing logistical support
in Antarctica and on the Southern Ocean for new research foci in SEES, CIF21, and Discovery and
Understanding in Polar Oceans. Improvements will be made to Palmer Pier to stabilize it for another
30 years; the pier is critical to continued resupply of Palmer Station, the research enabled by the
Station, and NSF’s ability to meet its responsibilities for implementing the national objectives of
Presidential Memorandum 6646 which requires the U.S. to operate a year-round station in the
Antarctic Peninsula. The division will also introduce new data systems that will integrate with
contractor-provided systems and increase the transparency, supportability, and security of existing
information systems. Funding also supports several strategic investments to enhance the efficiency,
safety, and environmental footprint of U.S. Antarctic Program.

e The Office of Polar Environment, Health & Safety continues its emphasis on environmental
stewardship of the Arctic and the Antarctic, and on protecting the health and safety of grantees and
others conducting and supporting research in the polar regions. A priority for the office is the
establishment of an electronic medical records system, using information technology to lower health
care costs and improve delivery of health care services.

Major Investments

OPP Major Investments
(Dollars in Millions)

FY 2010
FY2010 FY2010  Enacted/ Change Over
Omnibus ~ ARRA Annualized FY2012 FY 2010 Enacted

Area of Investment Actual  Actual FY2011CR Request Amount Percent
Research Infrastructure $316.17 - $32143  $338.02 $16.59 5.2%
SEES Portfolio 65.26 - 65.26 83.65 1839  28.2%
Discovery and Understanding in 11.00 - 11.00 16.00 500 45.5%

Polar Oceans
Center for Remote Sensing of 4.45 - 4.45 4.45 - -

Ice Sheets
CIF21 - - - 4.00 4.00 N/A

Major investments may have funding overlap, and thus should not be summed.

o Research and logistics support is maintained for ongoing research projects and new initiatives in
SEES, CIF21, and Discovery and Understanding in Polar Oceans. Support to other new deep field
activities in the Antarctic is reduced and progress on investments to enhance the efficiency, safety,
and environmental footprint of activities at Summit Station in Greenland and U.S. Antarctic Program
operations is slowed. Funds will be applied to improving the pier at Palmer Station — critical to
continued resupply of the station, research enabled by the station, and NSF’s ability to meet its
responsibilities for implementing the national objectives of Presidential Memorandum 6646, which
requires the U.S. to operate a year-round station in the Antarctic Peninsula — and new data systems
that will increase the transparency, supportability, and security of existing systems.
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e Increased funding for SEES will be used to build on previously supported research in this area,
focusing on regional climate modeling and creating new networks linking research teams exploring
regions that are experiencing rapid environmental change. These networks are expected to strengthen
system science elements including modeling, observations and synthesis, as well as, research to
examine social understanding and responses in the Arctic, and the physical and ecosystem
components of the Antarctic. OPP participation in the SEES clean energy activity will emphasize
networks studying the role of clean energy in sustainability, by linking engineers, social scientists,
community leaders, and community members in studies of energy usage and changing energy usage
toward cleaner, more sustainable patterns.

o Funding for Discovery and Understanding in Polar Oceans increases, addressing areas that comprise
about 10 percent of the global ocean surface and that are key components of the global climate
system. Studies on ocean circulation and ice-ocean-atmosphere interactions, including interaction
with global circulation, and ocean acidification will inform U.S. Government stewardship,
particularly of the Arctic Ocean. In the Southern Ocean, these factors are key to developing
predictive models of sea level rise and predicting the effects of increasing global carbon dioxide on
the Southern Ocean ecosystem.

e Support for the Science and Technology Center for Remote Sensing of Ice Sheets continues.

o Funding requested for CIF21 will be used to emphasize creation of robust data management
approaches that support accessibility and archiving requirements, and interoperability among different
databases, an activity previously supported under the Cyber-enabled Discovery and Innovation
program.

e The emphases to support the Discovery and Understanding in Polar Oceans, SEES, and CIF21
priority areas represents a redistribution of approximately 10 percent of the funds that are typically
available for new research award starts each year. This focusing of support will be accompanied by
efforts to maintain a balance between established and early career investigators.

Summary and Funding Profile
OPP invests in core research and education as well as research infrastructure such as centers and facilities.

In FY 2012 the number of research grant proposals is expected to increase by approximately 174
compared to the FY 2010 Enacted funding level. OPP expects to award approximately 352 research
grants in FY 2012. Average annualized award size and duration increases slightly above the FY 2010
Enacted level.

The FY 2012 funding for the Center for Remote Sensing of Ice Sheets accounts for one percent of OPP’s
Request.

Funding for facilities accounts for 69 percent of OPP’s FY 2012 Request.
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OPP Funding Profile

FY 2010

Enacted/

FY 2010  Annualized
Actual FY 2011 CR FY 2012

Estimate Estimate  Estimate
Statistics for Competitive Awards:
Number of Proposals 798 1,071 1,242
Number of New Awards 284 310 376
Regular Appropriation 275 310 376
ARRA 9 - -
Funding Rate 36% 29% 30%
Statistics for Research Grants:
Number of Research Grant Proposals 757 1,033 1,207
Number of Research Grants 251 279 352
Regular Appropriation 247 279 352
ARRA 4 - -
Funding Rate 33% 27% 29%
Median Annualized Award Size $150,422 $154,342  $161,885
Average Annualized Award Size $187,047  $189,400  $199,780
Average Award Duration, in years 2.6 2.8 2.9

OPP Funding for Centers Programs and Facilities

OPP Funding for Centers Programs
(Dollars in Millions)
FY 2010
FY 2010  Enacted/ Change Over

Omnibus  Annualized  FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request Amount Percent
Centers Programs $4.45 $4.45 $4.45 - -
Center for Remote Sensing of Ice Sheets 4.45 4.45 4.45 - -

No FY 2010 obligations for centers were made with funds provided by the ARRA.

Detailed information on individual centers can be found in the NSF-Wide Investments chapter.

Centers Programs

o The Center for Remote Sensing of Ice Sheets’ (CReSIS) research and education program is aimed at
determining ice sheet thickness and the nature of the lithosphere/ice sheet interface that are critical to
developing the models of ice sheet behavior that will result in improved understanding of the
contribution of ice sheets to sea level rise. CReSIS has been credited internationally for development
of ice penetrating radar analysis methods that improve existing data sets by removing clutter and
other confounding effects. Funding for CReSIS remains unchanged in FY 2012.
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OPP Funding for Facilities
(Dollars in Millions)

FY 2010
FY 2010  Enacted/ Change Over
Omnibus Annualized FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request  Amount Percent

Facilities $309.33 $314.42  $330.75 $16.33 5.2%
Arctic Research Support & Logistics 4450 45,51 46.75 1.24 2.7%
IceCube Neutrino Observatory 2.15 2.15 3.45 1.30 60.5%
U.S. Antarctic Facilities & Logistics 195.16 199.24 213.03 13.79 6.9%
U.S. Antarctic Logistical Support 67.52 67.52 67.52 - -
U.S. Coast Guard Polar Icebreaking * [54.00] - - - N/A

No FY 2010 obligations for facilities were made with funds provided by the ARRA.

1Funding for USCG Polar Icebreaking for FY 2010 excludes a one-time appropriation transfer of $54.0 million to USCG per P.L. 111-
117.

For detailed information on individual facilities, please see the Facilities chapter.

Facilities

Arctic Research Support & Logistics and U.S. Antarctic Facilities & Logistics maintain research and
logistics support for ongoing research projects and new initiatives in SEES, CIF21, and Discovery
and Understanding in Polar Oceans. Progress on investments to enhance the efficiency, safety, and
environmental footprint of activities at Summit Station in Greenland (Arctic Research Support and
Logistics) and U.S. Antarctic Program operations (U.S. Antarctic Facilities & Logistics) will
continue.

Funding increases for operation and maintenance of the IceCube Neutrino Observatory now that it
will be in full operation.

U.S. Antarctic Facilities & Logistics will invest in improvements to the pier at Palmer Station and
new data systems that will increase the transparency, supportability, and security of existing systems.
Funds requested for U.S. Antarctic Logistics Support are used to reimburse the Department of
Defense for support to the U.S. Antarctic Program.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors (COVSs) and directorate Advisory Committees.
Please see this chapter for additional information.

OPP held three COVs in FY 2009 — one each for the Arctic and Antarctic Sciences divisions, and one
addressing support provided by the Division of Antarctic Infrastructure & Logistics and the Office of
Polar Environment, Health & Safety. The OPP Advisory Committee met twice in FY 2010 — November
and May.

For FY 2012 OPP will conduct COVs for the Arctic and Antarctic Sciences divisions, and one addressing
support provided by the Division of Antarctic Infrastructure & Logistics and the Office of Polar
Environment, Health & Safety.
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Aspects of the Office of Polar Environment, Health & Safety requiring medical input are reviewed
annually by a medical panel. Specialized reviews, such as that of the scientific diving program, are
conducted periodically.

Indicators such as funding rates, award size and duration, and numbers of people supported on research
and education grants also factor in to OPP’s program evaluation and performance improvement processes.

In FY 2010, NSF—which manages the U.S. Antarctic Program on behalf of the U.S. Government—began
an independent review of the program that will continue through FY 2012. The review will be conducted
in two phases: the first involves a National Research Council committee that will examine and identify
scientific drivers over the next two decades; the second, a Blue Ribbon Panel established by NSF, will
analyze and report on the associated logistics and infrastructure needed to implement the science of the
future. The first phase of this review will be completed in summer 2011.

Number of People Involved in OPP Activities

FY 2010

Enacted/

FY 2010 FY 2010  Annualized
Actual ARRA FY 2011CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 1,292 78 1,048 1,160
Other Professionals 615 34 742 830
Postdoctorates 114 8 114 140
Graduate Students 398 18 378 440
Undergraduate Students 276 12 272 320
Total Number of People 2,695 150 2,554 2,890
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DIVISION OF ARCTIC SCIENCES (ARC) $112,940,000
+$6,630,000 / 6.2%

ARC Funding
(Dollars in Millions)

FY 2010
FY2010 FY2010  Enacted/ Change Over
Omnibus  ARRA Annualized Fy2012 FY 2010 Enacted
Actual Actual FY2011CR Request Amount Percent

ARC $105.11 $0.18 $106.31 $112.94 $6.63 6.2%
Research 59.26 0.14 58.80 64.94 6.14 10.4%
Education 1.35 0.04 2.00 1.25 -0.75 -37.5%
Infrastructure 44.50 - 4551 46.75 1.24 2.7%

Arctic Research Support & Logistics 4450 - 4551 46.75 1.24 2.7%

Arctic Sciences is organized into several programs that support research in social science, earth system
science, and a broad range of natural science. Educational projects are also supported. The Research
Support & Logistics program assists researchers with access to the Arctic, improves safety and
environmental stewardship, and increases the ability of researchers to share plans and results with local
Arctic communities. The Arctic is at the forefront of global climate change. Observations have revealed
an estimated 14 percent per decade reduction in sea ice extent in the Arctic over the past 30 years, and
significant summer melting of the Greenland Ice Sheet. These and many other phenomena are forcing
change and uncertainty in traditional Arctic populations, present challenges and opportunities for industry
and commerce, and have the potential to affect the global population through changes in sea level and
changed weather patterns. Arctic Sciences funds a broad range of activities to provide an integrated
understanding of environmental change in the Arctic, including study of significant, system-scale
environmental change and its human dimension.

The Research Support & Logistics program is driven by and responds to research and education funded
by the division. Funding is provided directly to grantees or to key organizations that provide or manage
Arctic support and logistics. Emphasis will be placed on improving access to and the energy security of
the remote facilities used by Arctic researchers and educators.

In general, 50 percent of the division’s portfolio is available for new research grants. The remaining 50
percent funds continuing grants made in previous years, and research support and logistics.

FY 2012 Summary

Research

e Increased investments for Discovery and Understanding in Polar Oceans will focus on ocean
circulation, including interaction with global circulation, the potential role of enhanced upper-ocean
mixing resulting from reduced sea-ice cover, and ecological response of the shelf seas. This focus
builds on Bering Sea ecosystem studies currently underway, but is broadened to include the Chukchi
and Beaufort Seas. Studies related to ocean acidification will be a key component of this work. This
suite of activities is expected to inform U.S. Government stewardship of the Arctic Ocean with an
increase of $1.7 million for a total of $6.70 million.

e Additional funding for SEES will be used to support the creation of new networks linking research
teams who are exploring the human-environment nexus in a region that is experiencing rapid
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environmental change. The networks are expected to strengthen system science foci including
modeling, observations and synthesis, including research to examine social understanding and
responses to a total of $3.0 million. Under the SEES clean energy networks activity, social scientists,
community leaders, and community members could be linked in studies of energy usage and
changing energy usage toward cleaner, more sustainable patterns with an increase of $1.56 million to
a total of $43.01 million.

Underpinning a robust system science approach linking observations with modeling and synthesis is
under the CIF21 umbrella for creation of data management approaches that support accessibility and
archiving requirements, and interoperability among different databases to a total of $2.5 million.

Education

Arctic Sciences participates in the multidisciplinary, multi-faceted Climate Change Education
Program, engaging the full spectrum of its research and education communities for a total of
$750,000. The investment in the Polar Postdoctoral Program, designed to broaden the community of
polar researchers, continues at a total of $500,000.

Infrastructure

Arctic Sciences will continue to make strategic investments to enhance the efficiency, safety, and
environmental footprint of activities at Summit, Greenland for a total of $2.0 million. Funds are
requested to continue implementation of renewable power generation at the station to reduce fuel
usage and emissions, thereby improving atmospheric observations at the station. The use of elevated
and modular, more energy efficient buildings will reduce the need for snow management and reduce
energy consumption. Energy savings of up to 30 percent are anticipated once the multi-year
investment is completed.

Funds are provided for logistics support to new research programs, including Discovery and
Understanding in Polar Oceans and SEES to a total of $1.60 million.

ARC has refocused support within the infrastructure portfolio to the above referenced priorities by
adjusting logistics support.
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DIVISION OF ANTARCTIC SCIENCES (ANT) $76,650,000
+$5,570,000 / 7.8%
ANT Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus  ARRA Annualized FY 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR  Reguest Amount Percent

ANT $74.57 $2.05 $71.08  $76.65 $5.57 7.8%
Research 71.19 2.05 66.58 71.95 5.37 8.1%
Centers Funding (total) 4.45 - 4.45 4.45 - -
Center for Remote Sensing of Ice Sheets 4.45 - 4.45 4.45 - -
Education 1.23 - 2.00 1.25 -0.75 -37.5%
Infrastructure 2.15 - 2.50 3.45 095 38.0%

IceCube Neutrino Observatory 2.15 - 2.50 3.45 095 38.0%

Antarctic Sciences funds research in all areas of science that can only be done, or is best done, in
Antarctica. Antarctic Sciences enables research on Earth’s physical, biological, geological, glaciological,
oceanographic, and atmospheric processes in Antarctica, as well as on interactions between the ice sheets,
the underlying continent, the surrounding ocean, and the overlying atmosphere, toward a comprehensive
understanding of Antarctica’s role in the evolution of Earth and life on Earth, and the Antarctic
environment’s role in the whole Earth system. In particular, a new programmatic emphasis fosters
linkages across the disciplines in order to better advance understanding of the Antarctic climate as a
system. Antarctic Sciences also enables research in astronomy and astrophysics to advance understanding
about high-energy phenomena such as supernovae and events associated with black holes, the nature of
dark energy and dark matter (which is now known to be a major component of the universe), as well as
advancing general understanding about the origin and evolution of the universe.

In general, 40 percent of the Antarctic Sciences portfolio is available for new research grants. The
remaining 60 percent is used primarily to fund continuing grants made in previous years.

FY 2012 Summary

Research

e Increased emphasis is placed on investments for Discovery and Understanding in Polar Oceans.
Because of strong coupling with the world’s oceans through major currents, the Southern Ocean is a
key element of heat and mass transfer for the global ocean system. Understanding the heat it carries
to the margins of the Antarctic ice sheet is a key factor that must be known in order to develop
predictive models of sea level rise, and understanding processes of ocean acidification must be known
in order to better understand the effects of increasing global carbon dioxide on the Southern Ocean
ecosystem. Consequently, improved understanding of the Southern Ocean is important for advancing
models of global climate change and informing U.S. Government stewardship, which will be assisted
by an increase of $1.70 million for a total of $7.70 million.

e Additional funding for SEES will be used to support research in existing programs in this area and to
enhance system science research on modeling, particularly with a regional focus. New knowledge
about ocean processes, for instance, is critical to advance modeling that encompasses interactions
among the physical and ecosystem components of the Antarctic system to a total of $3.0 million.
Under the SEES clean energy networks activity, social scientists, community leaders, and community
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members could be linked in studies of energy usage and changing energy usage toward cleaner, more
sustainable patterns with increased support of $1.83 million for a total of $35.64 million.

Funding for CIF21 will be used to emphasize creation of robust data management approaches that
support accessibility and archiving requirements, and interoperability among different databases. For
instance, incorporation of ocean and atmospheric observations into Geographic Information Systems
that also integrate physical changes to the ice sheets are crucial if results of global earth system
models are to be rigorously validated. Investments will be made to advance interoperability between
disparate observational data sets so that new knowledge can be gained from integrated data and model
analysis; and to enhance capability to acquire observations from remote and far-flung observational
networks for a total of $1.50 million.

Center for Remote Sensing of Ice Sheets (CReSIS)

Funding continues to support research and education programs at CReSIS, a Science and Technology
Center devoted to developing innovative radars for determining ice sheet thickness and the nature of
the lithosphere/ice sheet interface that are critical to developing models of ice sheet behavior, and to
link expertise developed there to that of other key projects.

Education

Antarctic Sciences participates in the multidisciplinary, multi-faceted Climate Change Education
Program, engaging the full spectrum of its research and education communities ($750,000). The
investment for the Polar Postdoctoral Program, designed to broaden the community of polar
researchers, continues ($500,000).

Infrastructure

Funds support operation and maintenance of IceCube, the world’s only neutrino observatory designed
to discover astrophysical sources of neutrinos. IceCube is expected to make discoveries about
fundamental physical processes that occur in high-energy astrophysical phenomena such as
supernovae or gamma-ray bursters. The increase in funding to a total of $3.45 million is necessary as
IceCube ramps up to full operations.
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DIVISION OF ANTARCTIC INFRASTRUCTURE $280,550,000
& LOGISTICS (AIL) +$13,790,000 / 5.2%
AIL Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus  ARRA Annualized FY 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR  Request Amount Percent

AIL $265.26 - $266.76  $280.55  $13.79 5.2%
Infrastructure 265.26 - 266.76  280.55 13.79 5.2%
U.S. Antarctic Facilities & Logistics 195.16 - 199.24  213.03 13.79 6.9%
U.S. Antarctic Logistical Support 67.52 - 67.52 67.52 - -

Antarctic Infrastructure & Logistics supports research through a network of stations, labs, equipment, and
logistics that enables research activities in Antarctica. This includes operation of a year-round inland
research station at the South Pole; two year-round coastal research stations (McMurdo and Palmer) with
extensive laboratory, transportation, housing, communication, and computing capabilities; summer camps
as required for research; icebreaking research ships—the Laurence M. Gould and the Nathaniel B.
Palmer; small fixed-wing aircraft and helicopters; and icebreakers for channel breaking and ship escort at
McMurdo Station. The division uses a mix of government and civilian contract service providers for
research support activities in Antarctica.

The U.S. Antarctic Logistical Support budget line funds support provided by the U.S. Department of
Defense (DoD). DoD operates as a logistical support provider on a cost-reimbursable basis. Major
funding elements of DoD support include: military personnel, LC-130 flight operations and maintenance
support through the 109™ Airlift Wing (AW) of the New York Air National Guard in Scotia, New York,
and Antarctica; transportation and training of military personnel supporting the U.S. Antarctic Program;
support for air traffic control, weather forecasting, and electronic equipment maintenance; the charter of
Air Mobility Command airlift and Military Sealift Command ships for the resupply of McMurdo Station;
bulk fuel purchased from the Defense Logistics Agency; and reimbursement for use of DoD satellites for
communications.

FY 2012 Summary

Infrastructure

o New focused research initiatives in SEES, CIF21, and Discovery and Understanding in Polar Oceans
will require associated logistical support in Antarctica and on the Southern Ocean ($3.0 million).

e AIL will continue to enhance the efficiency, safety, and environmental footprint of U.S. Antarctic
Program operations by deploying additional renewable energy technology, reducing dependence on
fossil fuels, and curtailing greenhouse gas emissions, albeit at a slower pace for a total of $5.75
million. Once fully implemented, these enhancements will have a cascading effect through the entire
Antarctic resupply chain by driving down the amount of fossil fuel transported to Antarctica. At
McMurdo, AIL invests in research into alternative and renewable energy production and smart grid
technologies with an anticipated savings of 10 percent of current consumption. At South Pole
Station, AIL continues testing and development of alternative power solutions such as wind and solar
panels.

e Funds are requested to begin to stabilize Palmer Pier for another 30 years for a total of $3.0 million.
The pier is critical to continued resupply of Palmer Station, the research enabled by the station, and
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NSF's ability to meet its responsibilities for implementing the national objectives of Presidential
Memorandum 6646, which requires the U.S. to operate a year-round station in the Antarctic
Peninsula.

e Funds are requested to make progress on the investments required to introduce new data systems that
will integrate with contractor-provided systems and increase the transparency, supportability, and
security of existing systems for a total of $3.35 million.

e Adjustments are made to accommodate the above priorities, including reducing airlift support for new
deep field research activities by approximately 15 percent, in order to maintain progress on
consolidating aviation operations at a single location at the Pegasus runway site ($3.0 million).
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OFFICE OF POLAR ENVIRONMENT, HEALTH $7,270,000
& SAFETY (PEHS) +$260,000 / 3.7%

PEHS Funding
(Dollars in Millions)

FY 2010
FY 2010 FY 2010 Enacted/ Change Over
Omnibus ARRA Annualized FY 2012 FY 2011 Enacted
Actual Actual FY 2011 CR Request Amount  Percent

PEHS $6.84 - $7.01 $7.27 $0.26 3.7%
Infrastructure 6.84 - 7.01 7.27 0.26 3.7%
Polar Environment, Health & Safety 6.84 - 7.01 7.27 0.26 3.7%

The Office of Polar Environment, Health & Safety within OPP manages and oversees the environmental,
health and safety aspects of research and operations conducted in polar regions. It ensures compliance
with environmental, safety, and health related regulatory, statutory, and international treaty requirements.
The office has overall responsibility for guiding the implementation of both environmental protection and
environmental stewardship to minimize the environmental impact of OPP-supported activities in polar
regions. The office also develops and oversees programs to ensure the safety and health of all
participants.

FY 2012 Summary

Infrastructure

e During FY 2012, there will be continued emphasis on environmental stewardship of the Arctic and the
Antarctic, and for measures to protect the health and safety of grantees and others conducting and
supporting research in the polar regions.

o A priority for the office is establishment of an electronic medical records system, using information
technology to lower health care costs and improve delivery of health care services for a total of
$260,000.
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INTEGRATIVE ACTIVITIES (1A)

$336,250,000

+$61,210,000 / 22.3%
IA Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus ARRA  Annualized
Actual Actual FY 2011 CR

FY 2012 FY 2010 Enacted
Request Amount Percent

Academic Research Infrastructure - $200.00 - - - N/A
Communicating Science Broadly 4.00 - 4.00 4.00 -

EPSCoR 147.11 20.00 147.12 160.53 1341 9.1%
Graduate Research Fellowships 17.48 - 17.48 63.53  46.05 263.4%
INSPIRE - - - 1235 1235 N/A
Major Research Instrumentation 89.99 200.15 90.00 90.00 - -
Science and Technology Centers 13.27 - 13.40 130 -12.10 -90.3%
Science and Technology Policy Institute 3.04 - 3.04 3.14 0.10 3.3%
STAR METRICS - - - 1.40 1.40 N/A
Total, IA $274.89  $420.15 $275.04  $336.25 $61.21 22.3%

Totals may not add due to rounding.

Integrative Activities (1A) supports emerging, cross-disciplinary, and potentially transformative research
and education activities that span the traditional boundaries of other NSF directorates and offices. 1A
invests in a number of integrative research and education programs that foster the development of the next
generation of scientific and engineering leaders, a diverse, technically trained STEM workforce, and a
scientifically literate general public. 1A is a source of federal funding for the acquisition and development
of research instrumentation at U.S. academic institutions and for strengthening the research and
educational infrastructure throughout the Nation.
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Integrative Activities

FY 2012 Summary/Major Investments

e In today’s technological culture, opportunities for learning abound in both community and personal
settings. Communicating Science Broadly (CSB) creates products and processes through traditional
and social media platforms that make learning and understanding science, technology, engineering,
and mathematics part of everyday life. In FY 2012, CSB will focus on informing students and other
young people of the value of science in their lives with the aim to increase the long term diversity
among the Nation’s future scientists, engineers, and researchers. The FY 2012 Request of $4.0
million is unchanged from the FY 2010 Enacted level.

e The Experimental Program to Stimulate Competitive Research (EPSCoR) assists the Foundation in its
mandate to promote scientific progress nationwide. EPSCOR effects lasting improvements in the
research capacity of institutions in participating states to prompt broader engagement at the frontiers
of discovery and innovation in science and engineering. EPSCoR’s FY 2012 Request of $160.53
million, an increase of $13.41 million over the FY 2010 Enacted budget, is focused on these strategic
investment tools: Research Infrastructure Improvement (RII1) awards, Co-Funding, and Outreach.
RIl is further differentiated into RIlI Track-1 awards, which support development of physical,
human, and cyber-based research infrastructure in EPSCoR jurisdictions; RIl Track-2 awards, which
support cyberinfrastructure development in a consortium of EPSCoR jurisdictions, and RIl C2
awards, which support intercampus and intracampus cyber connectivity within EPSCoR jurisdictions.

e The Graduate Research Fellowships (GRF) program builds the critical human capital base required
for future STEM investigation and innovation. Research and Related Activities (R&RA) investments
in GRF will increase $46.05 million above the FY 2010 Enacted level to a total of $63.53 million. In
FY 2012, total NSF investments in GRF will support an estimated total of 2,000 new graduate
research fellows.

e In FY 2012, IA will invest $12.35 million in a new activity to catalyze interdisciplinary research
(IDR). Integrated NSF Support Promoting Interdisciplinary Research and Education (INSPIRE)
consists of a suite of activities that will foster and support interdisciplinary research, both in the form
of funding potentially transformative research through a new INSPIRE awards program as well as
identifying and lowering barriers to interdisciplinary research within NSF and in the research
community — such as augmenting staff and reviewer training to convey the importance and value of
IDR; ensuring that NSF’s e-business systems and processes allow for the complexity of IDR;
fostering the exchange of best practices; and undertaking outreach to the research community.
Additionally, to facility the study of IDR outcomes, the program will establish an integrated
evaluation system that supports longitudinal data collection of INSPIRE’s impact on the
advancement of science as well as on the career pathways of awardees over time.

e Advanced research instrumentation is essential for breakthrough discoveries and state-of-the-art
research instrumentation motivates researchers at all career levels. In FY 2012, the Major Research
Instrumentation (MRI) program investments will continue to support research instrumentation
capacity and a modern research infrastructure. FY 2012 funding of $90.0 million is unchanged from
the FY 2010 Enacted level.

e The Science and Technology Policy Institute (STPI), a Federally Funded Research and Development
Center sponsored by the NSF on behalf of the White House Office of Science and Technology Policy
(OSTP), provides analysis on significant domestic and international science and technology policies
and developments for OSTP and other federal agencies. STPI funding increases $100,000 above the
FY 2010 Enacted to a total of $3.14 million to support additional analytical studies for OSTP.
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Science and Technology for America’s Reinvestment: Measuring the Effect of Research on
Innovation, Competitiveness, and Science (STAR METRICS) represents an innovative approach to
developing information on how NSF and other federal research and development investments affect
the innovation ecosystem. The FY 2012 Request of $1.40 million will enable NSF participation in
interagency partnerships, which will contribute to the development of a data infrastructure that will be
shared by major R&D agencies, such as NSF, NIH, DOE and EPA, and used by them and by OSTP.
Funding will support piloting the integration of elements of STAR METRICS into a developing
assessment and evaluation information system linked to NSF management information systems and
developing assessment and evaluation plans for NSF programs using STAR METRICS tools. This
investment is critical to the new NSF assessment and evaluation framework that is currently under
development.

IA Support to NSF-wide Initiatives SEES and CIF21

IA Major Investments
(Dollars in Millions)

FY 2010
FY2010 FY 2010 Enacted/ Change Over
Omnibus ~ ARRA  Annualized FY2012 FY 2010 Enacted
Area of Investment Actual Actual FY2011CR Request Amount Percent
SEES $21.00 - $26.50 $26.50 - -
CIF21 - - - 11.00 11.00 N/A

IA will support SEES and CIF21 by investing in research, education activities, and/or infrastructure. 1A
will support SEES by funding energy and climate-related research, education, and/or infrastructure
activities in EPSCoR jurisdictions. 1A will invest $11.0 million in CIF21 by funding new computational
infrastructure including computing clusters and advanced computing architectures.

IA Funding for Centers Programs

IA Funding for Centers Programs

(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus ~ Annualized  FY 2012  FY 2010 Enacted
Actual FY 2011 CR Request Amount  Percent
Centers Programs $13.27 $13.40 $1.30 -$12.10 -90.3%
Science and Technology Centers 13.27 13.40 130  -12.10 -90.3%

No FY 2010 obligations for centers were made with funds provided by the ARRA.

Detailed information on individual centers can be found in the NSF-Wide Investments chapter.
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Centers Programs

NSF’s investments in Science and Technology Centers (STCs) create platforms to support
interdisciplinary exchange and discovery. The STC Integrative Partnerships program — which will fund
11 centers nationwide in FY 2012 — supports innovative, potentially transformative and complex
research and education projects that require large-scale, long-term efforts. STCs engage the Nation’s
intellectual talent through partnerships between academia and other sectors including industry, national
laboratories, and government. These collaborations create synergies that enhance innovation and the
timely transfer of knowledge and technology from the laboratory to industry and policymakers; they
support the training of the next generation of scientists, engineers and educators; and they foster the
launch of spin-off companies and the creation of job opportunities.

In FY 2012, NSF-wide funding for STCs decreases by $7.02 million due to the planned sunset of six
centers from the Class of FY 2002 cohort. Within IA, $1.30 million will support administrative costs
associated with the next STC competition and post-award management for the existing 11 centers. A
decrease of $12.10 million in the 1A budget line reflects the transfer of funding to the Directorates for
Biology (B10), Computer and Information Science and Engineering (CISE), Geosciences (GEO), and
Engineering (ENG) for management of individual STCs from the Class of 2010 cohort.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please
see this chapter for additional information.

A number of program reviews and performance improvement activities are underway or planned for FY
2011-2012.

e Activities to evaluate the STC program will continue. A review, initiated in FY 2009 and organized
by the American Association for the Advancement of Science, is nearing completion and a final
report is expected in early 2011. The review examined the performance, accomplishments, and
effectiveness of 17 STCs (from the 2000, 2002, and 2005/6 cohorts) as well as envisioned the future
of the STC program.

e In FY 2011, the Office of Integrative Activities (OIA) plans to initiate an assessment of the
accumulative impact of MRI investments on science and engineering across the full range of NSF-
supported disciplines. OIA also plans to conduct site visits to selected institutions as part of post-
award management of awards funded through the American Recovery and Reinvestment Act
(ARRA).

e Oversight and reviews of awards for the Academic Research Infrastructure competition (a one-time
initiative called for in ARRA) will be undertaken in FY 2011 to ensure that NSF and ARRA-specific
post-award requirements are met.

e EPSCoR will identify and charge an independent, external organization with conducting an
evaluation of the NSF EPSCoR program. The focus will be on progress in research competitiveness,
infrastructure development, broadened participation in science and engineering, and STEM workforce
development within EPSCoR jurisdictions. The estimated completion of this evaluation is by
December 2013.

e Eligibility criteria for participation in NSF EPSCoR programs will be examined to identify changes
that would enhance the effectiveness of the NSF EPSCoR investment toward strengthening research
and education in science and engineering throughout the United States.
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EXPERIMENTAL PROGRAM TO STIMULATE $160,530,000

COMPETITIVE RESEARCH (EPSCoR) +$13,410,000/ 9.1%

EPSCoR Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010  Enacted/ Change Over
Omnibus ~ ARRA  Annualized FY 2012 FY 2010 Enacted
Actual Actual FY 2011 CR  Request Amount Percent
EPSCoR $147.11 $20.00 $147.12  $160.53 $1341  9.1%
Research Infrastructure

100.21 20.00 114.44 116.13 169 15%
Improvement (RII)
Co-Funding 45.42 - 31.18 42.75 1157  37.1%
Outreach 1.47 - 1.50 1.65 0.15 10.0%

Totals may not add due to rounding.

The FY 2012 increase to RIl, Co-funding, and Outreach and Workshop activities is $13.41 million or 9.1
percent over FY 2010 funding. The FY 2012 Request of $160.53 million is consistent with the NSF
growth trend for the Research and Related Activities (R&RA) account for FY 2009 through
FY 2012. EPSCoR uses three major investment strategies to achieve its goal of improving the research
and development competitiveness of researchers and institutions within EPSCoR jurisdictions. These
strategies are:

Research Infrastructure Improvement (RI1)

RII Track-1 awards provide up to $4.0 million per year for up to five years. They are designed to
improve the research competitiveness of jurisdictions by strengthening their academic research
infrastructure in areas of science and engineering supported by NSF and critical to the particular
jurisdiction’s science and technology initiative or plan. These areas are identified by the
jurisdiction’s EPSCoR governing committee as having the best potential to improve the jurisdiction’s
future R&D competitiveness.

RII Track-2 awards provide up to $2.0 million per year for up to three years as collaborative awards
to consortia of EPSCOR jurisdictions to support innovation-enabling cyberinfrastructure of regional,
thematic, or technological importance. These awards facilitate the enhancement of discovery,
learning, and economic development of EPSCoR jurisdictions through the use of cyberinfrastructure
and other technologies.

RII Inter-Campus and Intra-Campus Cyber Connectivity (RII C2) awards provide up to $1.0 million
for up to two years to support the enhancement of inter-campus and intra-campus cyber connectivity
within an EPSCoR jurisdiction. RIl C2 awards are intended to enhance broadband access for
academic research, and to broaden individual and institutional participation in science, technology,
engineering, and mathematics (STEM) research and education activities within and among
jurisdictions. RIlI C2 awards enhance broadband access for academic research and the use of
cyberinfrastructure consistent with the jurisdiction’s science and technology plan.

Co-Funding of Disciplinary and Multidisciplinary Research

EPSCoR co-invests with NSF directorates and offices meritorious proposals from individual
investigators, groups, and centers in EPSCoR jurisdictions that are submitted to the Foundation’s
research and education programs, and crosscutting initiatives. These proposals are merit reviewed in
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NSF disciplinary programs and recommended for award but cannot be funded without the combined,

leveraged support of EPSCoR.

e Outreach and Workshops

The EPSCoR Office solicits requests for support of workshops, conferences, and other community-
based activities designed to explore opportunities in emerging areas of science and engineering, and
to share best practices in strategic planning, diversity, communication, cyberinfrastructure,
evaluation, and other capacity-building areas of importance to EPSCoR jurisdictions.

In general, about 24 percent of the EPSCoR portfolio is available for new research awards.

remaining 76 percent funds continuing awards made in prior years.

Number of People Involved in EPSCoR Activities

FY 2010

Enacted/

FY 2010 FY 2010 Annualized
Actual ARRA  FY2011CR FY 2012
Estimate Estimate Estimate Estimate
Senior Researchers 625 13 533 682
Other Professionals 219 31 246 268
Postdoctorates 66 - 80 87
Graduate Students 523 8 569 620
Undergraduate Students 547 8 489 533
Total Number of People 1,980 60 1,917 2,190

The




UNITED STATES ARCTIC RESEARCH $1,600,000
COMMISSION (USARC) +$20,000/ 1.3%

USARC Funding
(Dollars in Millions)

FY 2010
FY 2010 Enacted/ Change Over
Omnibus  Annualized ~ FY 2012 FY 2010 Enacted
Actual FY2011CR Request Amount Percent

Total, USARC $1.58 $1.58 $1.60 $0.02 1.3%

About USARC

USARC was created by the Arctic Research and Policy Act of 1984, (as amended, P. L. 101-609), to
establish the national policy, priorities, and goals necessary to construct a federal program plan for basic
and applied scientific research with respect to the Arctic, including natural resources and materials,
physical, biological and health sciences, and social and behavioral sciences. This request provides funds
to promote Arctic research, to recommend Arctic research policy, and to communicate research and
policy recommendations to the rest of the Administration and the Congress, as well as supporting close
collaboration with the National Science Foundation (NSF) as the lead agency responsible for
implementing Arctic research policy and supporting cooperation and collaboration throughout the Federal
Government. In addition, USARC gives guidance to the Interagency Arctic Research Policy Committee
(IARPC) to develop national Arctic research projects and a five-year plan to implement those projects.
USARC also supports interaction with Arctic residents, international Arctic research programs and
organizations, and local institutions, including regional governments, in order to obtain the broadest
possible view of Arctic research needs. USARC is an independent federal agency, funded through NSF’s
appropriations, specifically as an activity in the Research and Related Activities account.

The USARC is requesting an increase of $20,000 above the FY 2010 Enacted amount. Currently, there
are three FTE funded at the USARC, with two additional IPAs. A total of seven compensated personnel
are authorized in P.L. 101-609.

USARC Funding
(Dollars in Millions)
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Note: The increase in FY 2004 reflects a one-time recovery of $370,000.
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DIRECTORATE FOR EDUCATION AND $911,200,000

HUMAN RESOURCES (EHR) +$38,440,000 / 4.4%
EHR Funding
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over

Omnibus  ARRA Annualized Fy 2012 FY 2010 Enacted
Actual  Actual FY 2011 CR' Request Amount  Percent

Division of Research on Learning in Formal and $260.49 - $260.00 $264.09 $4.09 1.6%
Informal Settings (DRL)

Division of Human Resource Development (HRD)? 138.49 - 138.91  159.96 21.05  15.2%

Division of Graduate Education (DGE)® 18143 15.00 18144 191.73 1029 5.7%

Division of Undergraduate Education (DUE) 292.35 - 29241 29542 3.01 1.0%

Total, EHR $872.77  $15.00 $872.76  $911.20 $38.44 4.4%

Totals may not add due to rounding.

L A full-year 2011 appropriation for this account was not enacted at the time the budget was prepared; therefore, this account is operating under a continuing
resolution (P.L. 111-242, as amended). The amounts included for 2011 reflect the annualized level provided by the continuing resolution.

2 In FY 2012, Research in Disabilities Education and Research on Gender in Science and Engineering program funding responsibilities are transferred from
HRD to DRL. Funding for all years is shown in the FY 2012 structure for comparability.
¥ Funds appropriated through ARRA in FY 2009, totaling $15.0 million, were obligated by DGE in FY 2010 for the Science Masters Program.

About EHR

NSF’s strategic goals of transforming the frontiers of science and innovating for society require a
scientifically literate populace and a scientific workforce prepared for innovation. With this budget
request EHR continues its national leadership role in advancing an innovation agenda for science,
technology, engineering, and mathematics (STEM) education that provides foundational building blocks,
stimulates use-inspired research and translation, and addresses national priorities. In an exciting and
shifting landscape for learning, new technologies allow STEM learning to occur anywhere, anytime, and
by anyone. The lines between formal education and outside-of-school learning are blurred; and today's
preparation of the workforce must ensure the diversity, creativity, and experience needed for tomorrow’s
scientific innovations. EHR programs support the research and development activities that enable the
U.S. to respond positively to the challenges posed by such innovations.

Three broad national priorities drive the EHR FY 2012 Request:

e Improving K-12 STEM student and teacher learning, with more dramatic results in student outcomes ;

¢ Building a diverse and highly qualified STEM workforce, at a more rapid pace in areas of national
need; and

e Advancing evaluation methods, designs, and approaches to ensure strategic investment.

NSF/EHR is the lead federal agency providing funding for research and development (R&D) in STEM
education. For FY 2012, EHR proposes a realigned portfolio of programmatic investments intended to
catalyze the design and implementation of the most promising education models, and to stimulate cutting-
edge research and evaluation to better understand STEM learning programs, models, and resources. A
second priority for EHR, the development of tomorrow's STEM waorkforce, is also an essential building
block of the Administration’s Strategy for American Innovation. In FY 2012, EHR proposes new
directions for workforce development at all educational levels in order to ensure the diversity and
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experience needed for tomorrow's scientific innovations and to continue to build capacity in educational
institutions, particularly minority serving institutions and community colleges. Finally, EHR is
committed to a strong focus on evaluation, to both learn from evaluation of its programs and to support
research that will build evaluation knowledge, theory, and instruments. In addition, these efforts will be
coordinated with planning for the NSF-wide assessment and evaluation.

EHR Subactivity Funding
(Dollars in Millions)
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The Administration has made education reform a top priority: "... countries that out-educate us today will
out-compete us tomorrow. And so we want every citizen to have the skills and training they need in a
global economy — from the day that you’re born through whatever career you may choose.” (President
Obama, Carnegie Mellon University, June 2, 2010). This request is responsive to the President’s goals
and to recent key reports with strong recommendations about how to improve STEM education, such as
Prepare and Inspire: K-12 Education in Science, Technology, Engineering, and Mathematics Education
(President’s Council of Advisors on Science and Technology, 2010). EHR will play a fundamental role
in support of the President’s goal of preparing 100,000 STEM teachers by expanding the research
evidence about quality education for effective STEM teaching along with increasing the quantity. In FY
2012, EHR will explore across NSF — in conjunction with the field and other key agencies — the best
structures and emphases for NSF’s education and learning portfolio going forward. This is likely to result
in further realignment within EHR and other education programs supported by NSF to enable more
integrated, coherent, and impactful STEM learning and education investments.

Appropriation Language

For necessary expenses in carrying out science, mathematics and engineering education and human
resources programs and activities pursuant to the National Science Foundation Act of 1950, as amended
(42 U.S.C. 1861-1875), including services as authorized by 5 U.S.C. 3109, authorized travel, and rental of
conference rooms in the District of Columbia, $892,000,000$911,200,000, to remain available until
September 30, 20422013.
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Education and Human Resources
FY 2012 Summary Statement
(Dollars in Millions)

Enacted/ Carryover/ Total Obligations

Request Recoveries  Expired Resources Incurred/Est.
FY 2010 Appropriation $872.76 $0.05 $872.81 $872.77
FY 2009 ARRA 100.00 100.00 85.00
FY 2010 ARRA - 15.00 15.00 15.00
FY 2010 Enacted/Annualized FY 2011 CR 872.76 0.04 872.80 872.80
FY 2012 Request 911.20 911.20 911.20
$ Change from FY 2010 Enacted/Annualized FY 2011 CR $38.40
% Change from FY 2010 Enacted/Annualized FY 2011 CR 4.4%

Totals may not add due to rounding.

Explanation of Carryover

Within the Education and Human Resources (EHR) appropriation, $44,070 was carried over into
FY 2011 for projects that were not ready for obligation in FY 2010. Obligation of these funds is expected
by the second quarter of FY 2011.

FY 2012 Summary by Division

e As EHR’s primary R&D division, the Division of Research on Learning in Formal and Informal
Settings (DRL) has a mission that includes promoting innovative research, development, and
evaluation of learning and teaching across all ages and STEM disciplines by advancing cutting-edge
knowledge and practices in both formal and informal learning settings. DRL's role in the larger
context of Federal support for education research and evaluation is to be a catalyst for change, and to
ensure that tomorrow’s innovations are being developed today. DRL programs advance theory,
method, measurement, development, and application in STEM education. DRL’s FY 2012 Request
will continue to support: the development of innovative resources, models, and tools for K-12 STEM
education; fundamental research on learning; engaging experiences that support lifelong STEM
learning; cyberlearning; teacher learning; research on national STEM education priorities; and
evaluation studies and activities aimed at strategic STEM education investments. Specifically, a
$10.0 million increase in Program and Project Evaluation (PPE) will fund enhanced EHR-wide
activities to strengthen evaluation and improvement of STEM education programs.

The new Teacher Learning for the Future (TLF) program will provide R&D awards to further
understanding of the preparation and continuing education of STEM teachers, as the structure of
formal education changes, as new technologies are developed, and as new science emerge. TLF will
be housed in DRL and co-managed with DUE. As a crucial component of the Administration’s
innovation strategy, the 2012 Budget proposes an investment of $100 million through the Department
of Education and the National Science Foundation to prepare effective STEM teachers for the
classroom. The TLF program will coordinate closely with the Department of Education’s Teacher
Pathways program, which has $80 million specifically set aside to scale programs that recruit the
nation’s top undergraduates into STEM teaching. TLF will improve our understanding of what
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makes a great STEM teacher, and how to best train, support, and retain highly effective STEM
teachers.

The Research and Evaluation on Education in Science and Engineering (REESE) program will
incorporate the substantive focus of two programs currently in the Division of Human Resource
Development — Research in Disabilities Education (RDE) and Research on Gender in Science and
Engineering (GSE) — in order to bring more coherence to the directorate’s research programs (see
crosswalk table at the end of this section).

e The Division of Human Resource Development (HRD) serves as a focal point for NSF's agency-wide
commitment to promoting excellence in STEM education and research through broadening
participation of underrepresented minorities and minority-serving institutions, women, and persons
with disabilities. In FY 2012, EHR proposes to realign HRD into two main areas: Broadening
Participation at the Core (BPAC) and Research and Education Infrastructure (REI). BPAC will
further efforts toward synergy with an overarching, comprehensive framework that will amplify and
expand targeted investments in minority-serving institutions. In FY 2012, HRD will maintain the
Historically Black Colleges and Universities Undergraduate Program (HBCU-UP), Louis Stokes
Alliances for Minority Participation (LSAMP), and Tribal Colleges and Universities Program
(TCUP) separately within this comprehensive framework. Additionally, a new pilot program,
Transforming Broadening Participation through STEM (TBPS), will be launched under BPAC to
engage the field in new approaches to broadening participation that can reach particular populations
such as Hispanic-serving institutions.

ADVANCE, the Alliances for Graduate Education and the Professoriate (AGEP), and Centers of
Research Excellence in Science and Technology (CREST) form the Research and Education
Infrastructure (REI) area. Research on Gender in Science and Engineering (GSE) and Research in
Disabilities Education (RDE) move to DRL as components of the REESE program and will be jointly
managed by HRD and DRL, so that the substantive focus on gender and persons with disabilities
remains core within HRD (see crosswalk table at the end of this section).

e The Division of Graduate Education (DGE) leads NSF’s efforts to attract the most talented U.S.
students into graduate studies and to promote excellence in graduate education to prepare the Nation’s
leading scientists and engineers of the future. DGE’s FY 2012 Request reflects its commitment to
supporting U.S. graduate students and innovative graduate traineeship programs that prepare
tomorrow’s leaders in STEM. The Graduate Research Fellowship program will award 2,000 new
fellowships, maintaining the doubling of the number of new awards as achieved in FY 2010. In FY
2012 NSF will increase the cost of education (COE) allowance from $10,500 to $12,000 and integrate
international opportunities into the fellows’ graduate education to support their development as global
leaders of tomorrow. FY 2012 funding for the Integrative Graduate Education and Research
Traineeship (IGERT) program will provide continued support for training programs that integrate
innovation into the development of graduate students.

The GK-12 program is being eliminated and will not hold a new competition in FY 2012 or
subsequent years. FY 2011 funds, from both R&RA and EHR, will be used to cover FY 2011 and
part of FY 2012 out-year commitments. The remaining out-year commitments will be funded by
EHR. Other programs, such as IGERT and Math and Science Partnership (MSP) will consider
introducing the promising practices identified through evaluation of the GK-12 program into their
solicitations. See the division narrative for more detail.

e DUE’s FY 2012 Request will support the division’s mission to be the NSF focal point for
transforming undergraduate STEM education to meet the needs of the 21% century. DUE will
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continue to meet its objectives to strengthen the science and engineering workforce and prepare all
undergraduate students for an increasingly technological global society. DUE will make additional
investments in increasing and developing the scientific and technical workforce via the STEM Talent
Expansion Program (STEP) and the Federal Cyber Service: Scholarship for Service/Cybercorps (SfS)
programs. DUE will increase its efforts to engage the community college sector.

A new program, Widening Implementation and Demonstration of Evidence-based Reforms
(WIDER), will be housed in DUE and co-managed with DRL. WIDER will fund research on how to
achieve widespread sustainable implementation of evidence—based undergraduate instructional
practices to improve student outcomes, based in part on demonstration models of such practices.

The National STEM Education Distributed Learning (NSDL) program will be eliminated in FY 2012.
Its core agenda, to assure the availability and utility of electronic resources for education, will be
subsumed as part of the larger agenda of Cyberlearning Transforming Education (CTE).
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Division of Human Resource Development (HRD) Realignment

(Dollars in Millions)

FY 2011 Structure
HRD
Research and
Opportunitites for Women and Persons Education
Undergraduate/Graduate Student Support with Disabilities Infrastructure DRL
Pilot for
Comprehensive
Broadening
Participation of
Undergraduates in Total,
STEM FY 2012
Proposed FY 2012 Structure Total HBCU-UP LSAMP TCUP (CBP-US)| ADVANCE] GSE RDE AGEP CREST REESE] Structure
HRD Broadening  |Science & Engineering Workforce $111.10 $111.10,
Participation at | for Tomorrow
the Core (BPAC) [ istorically Black Colleges 32.00 $32.00
and Universities Undergraduate
Program (HBCU-UP)
Louis Stokes Alliances for 4475 $44.75
Minority Participation (LSAMP)
Tribal Colleges and Universities 1435 $14.35
Program (TCUP)
Transforming Broadening 20.00 $20.00
Participation through STEM (TBPS)
Research and |ADVANCE 158 $1.58
I IfEdu;:atuzn Alliances for Graduate Education and 16.75 $16.75
nirastructure the Professoriate (AGEP)
Centers for Research Excellence in 30.53] $30.53
Science and Technology (CREST)
Total, FY 2012 Structure for HRD $159.96
DRL Research and Evaluation on 54.72 $54.72
Education in Science and
Engineering (REESE)
Research in Disabilities 6.50 $6.50
Education (RDE)
Research on Gender in Science and 10.50 $10.50
Engineering (GSE)
Total, FY 2012 Structure for DRL - REESH] $54.72
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Major Investments

EHR Major Investments
(Dollars in Millions)

FY 2010
FY2010 FY2010  Enacted/ Change Over
Omnibus  ARRA  Annualized FY2012 FY2010Enacted
Area of Investment Actual Actual FY2011CR Request Amount Percent
Widening Implementation and Demonstration - - - $20.00 $20.00 N/A
of Evidence-based Reforms (WIDER)
Teacher Learning for the Future (TLF) - - - 20.00 20.00 N/A
Community Colleges and Two-Year 65.00 - 75.00 100.00 2500 33.3%
Institutions
Project and Program Evaluation (PPE) 12.10 - 12.00 22.00 10.00 83.3%

Widening Implementation and Demonstration of Evidence-based Reforms (WIDER) is a new
program proposed for FY 2012, with a goal of moving improved undergraduate STEM education
practices to scale. This program will support research on how to achieve widespread sustainable
implementation of improved undergraduate instructional practices and student outcomes at major
universities, as well as demonstration models. Competitive proposals will target the teaching of a
majority of undergraduate courses and the instructional practices of faculty in a department, for
STEM departments at an institution. This program will also support activities to address
improvements in the student educational experience not tied to specific courses. Data to be collected
will include, but not necessarily be limited to, impacts on student learning and completion rates,
faculty teaching practices, impacts on institutional evaluation, and incentive practices for faculty.
Data will be collected on organizational policies and structures that either encourage or inhibit the
desired changes. DUE will serve as the lead division for this new program, which will be co-managed
by DRL. There is strong interest in engagement from across NSF.

Teacher Learning for the Future (TLF) is a new research program proposed for FY 2012 that will
focus on the potential to improve the training of pre-service, in-service, and future generations of
teachers as the structure of formal education changes, as technologies enable teaching practices not
yet envisioned, as new science is developed, and as boundaries between in-school and out-of-school
learning blur. TLF will re-establish the centrality of NSF in discovering, studying, and promoting
pathways for STEM teacher learning through research. Complementing the support of new tools for
cyberlearning, the TLF program will focus on the needs of the next generation of STEM teachers.
The program will be housed in DRL and co-managed with DUE. In this effort, the TLF program will
coordinate closely with the Department of Education’s Teacher Pathways program, which has $80
million specifically set aside to replicate and then scale programs that recruit the nation’s top
undergraduates into STEM teaching.

Funding for community colleges will be a priority across EHR in FY 2012, building on EHR’s long
history in this area. As President Obama has stated about community colleges, “They may not get the
credit they deserve, they may not get the same resources as other schools, but they provide a gateway
to millions of Americans to good jobs and a better life....These are places where young people can
continue their education without taking on a lot of debt. These are places where workers can gain
new skills to move up in their careers.” (White House Summit on Community Colleges, October 5,
2010). In addition to a continued focus on community colleges through DUE’s Advanced
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Technological Education (ATE) program, in FY 2012, the Transforming Undergraduate Education in
Science, Technology, Engineering and Mathematics (TUES) program in DUE and undergraduate
programs in HRD (namely, LSAMP and TCUP), will provide support to this important segment of the
higher education spectrum. Other EHR programs that will contribute to this effort include SfS, STEP,
TLF, MSP, and Scholarships in Science, Technology, Engineering, and Mathematics (S-STEM).

e The Project and Program Evaluation (PPE) program, an EHR-wide initiative housed in DRL, will
fund evaluation, synthesis, and comparison studies designed to increase knowledge of effective
practices in STEM learning and education, and program evaluation. EHR will continue to evaluate its
programs on a regular basis, working through a newly-formed directorate-wide coordination group in
consultation with experts both inside and outside of NSF, including research methodologists,
evaluators, NSF’s Division of Science Resources Statistics (SRS), and other agencies. Solicitations
calling for research and development in evaluation theory, methods, and tools will be expanded in FY
2012. Under this EHR-wide arrangement, the directorate will build coherent directorate-level systems
for program and thematic evaluation, including engaging with the U.S. Department of Education on
issues of mutual interest.

Program Evaluation and Performance Improvement

The Performance Information chapter provides details regarding the periodic reviews of programs and
portfolios of programs by external Committees of Visitors and directorate Advisory Committees. Please
see this chapter for additional information.

EHR programs require project-level evaluations that are used for both formative and summative input to
the projects and also for informing NSF programs and divisions about important findings. In addition,
program evaluations are ongoing to assess program quality and impact, and the results of these formative
and summative evaluation activities are essential to the continued shaping of program and portfolio
directions and emphases. In FY 2012, program evaluation and planning activities are scheduled for the
Advanced Technological Education (ATE), Cyberlearning Transforming Education (CTE), Math and
Science Partnership (MSP), Promoting Research and Innovation in Methodologies for Evaluation
(PRIME), STEM Talent Expansion Program (STEP) and Transforming Undergraduate Education in
STEM (TUES) programs. See the Performance Information section for additional information.

To ensure the quality of EHR’s processes for handling proposals and recommending proposals for
awards, EHR convenes Committee of Visitors (COV) comprised of expert external evaluators to review
all programs on a three-year rotating basis. In FY 2012, COV reviews are scheduled for REESE and DR-
K12 in DRL; ATE, TUES, STEP, and NSDL in DUE; GRF in DGE; and RDE and GSE in HRD.
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Number of People Involved in EHR Activities
FY 2010
Enacted/
FY2010 FY2010  Annualized
Actual  ARRA  FY2011CR FY2012

Estimate  Estimate Estimate  Estimate
Senior Researchers 7,909 148 8,130 8,040
Other Professionals 2,562 40 2,570 2,600
Postdocs 321 - 470 330
Grad Students 8,142 100 8,645 8,270
Undergrads 9,807 - 5,365 9,970
K-12 Teachers 59,136 - 62,150 60,100
K-12 Students 84,844 - 82,470 86,230
Total, Number of People 172,721 288 169,800 175,540
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DIVISION OF RESEARCH ON LEARNING IN FORMAL $264,090,000
AND INFORMAL SETTINGS (DRL) +%$4,090,000/ 1.6%
DRL Funding
(Dollars in Millions)

FY 2010
FY 2010  Enacted/ Change Over

Omnibus Annualized FY 2012 FY 2010 Enacted
Actual ~ FY 2011 Request Amount Percent

DRL $260.49 $260.00 $264.09 $4.09 1.6%
Knowledge Building
Research and Evaluation on Education in Science 64.16 63.50 54.72 -8.78 -13.8%
& Engineering (REESE)*
Research in Disabilities Education (RDE) [6.92] [6.50] [6.50] - -
Research on Gender in Science and [11.57] [11.50] [10.50] [-1.00] [-8.7%]
Engineering (GSE)
Project and Program Evaluation (PPE) 12.10 12.00 22.00 10.00 83.3%
Lifelong Learning
Informal Science Education (ISE) 65.85 66.00 68.14 214 3.2%
Resources, Models, and Tools
Discovery Research K-12 (DR-K12) 118.38 118.50 99.23  -19.27 -16.3%
Teacher Learning for the Future (TLF) - - 20.00 2000 N/A

Totals may not add due to rounding.

In FY 2012, Research in Disabilities Education and Research on Gender in Science and Engineering program funding responsibilities
are transferred from HRD to DRL. Funding for all years is shown in the FY 2012 structure for comparability.

DRL invests in research, evaluation, and development to improve the learning and teaching of STEM by
all citizens. The division’s programs build the knowledge base on STEM learning by learners of all ages
and in all learning settings, including formal schooling, out-of-school programs, and the full range of
everyday or designed learning environments, such as museum exhibits. The division is organized in three
areas: Knowledge Building; Lifelong Learning; and Resources, Models, and Tools. These groupings
provide intellectual direction and operational coordination for the division’s programs and activities. The
division’s investment priorities are shaped by such ongoing educational challenges as reaching all
learners with substantive opportunities to engage in STEM anywhere and anytime and bringing effective
STEM learning innovations to scale. In addition, DRL is committed to developing and studying cutting-
edge learning technologies, blurring the boundaries between formal and informal learning settings, and
creating methodological tools for assessing learning impacts in a variety of forms.

STEM program evaluation design, research, and implementation is a high priority for the Division in
FY 2012. Divisional plans will expand programmatic activity to enrich the tools, methods, and designs
available for innovation in the evaluation of STEM learning and workforce programs and projects. In
addition, DRL will assume a key role within EHR for building capacity and expertise in STEM education
program evaluation and will be deeply engaged in collaborations with the U.S. Department of Education
and other agencies in the planning and implementation of cross-agency evaluation efforts in STEM
teacher professional development.
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Knowledge Building

Research and Evaluation on Education in Science and Engineering (REESE).

In FY 2012 the REESE program ($54.72 million) will realign funding priorities to incorporate
emphases in research in disabilities education and gender in science and engineering. This results
from the proposed move of the RDE and GSE programs out of the Division of Human Resource
Development (HRD) and into DRL to group all of the EHR basic research activities together in a
single cluster (see page EHR — 6 for a diagram of the realignment). REESE will collaborate with
HRD in FY 2012 on a solicitation to include RDE and GSE activities. The expanded REESE
program will be managed jointly by DRL and HRD to strengthen and capitalize on the synergies
among these complementary areas, and to ensure a continued focus on using research on broadening
participation in HRD investments.

Project and Program Evaluation (PPE).

PPE increases by $10.0 million to a total of $22.0 million in FY 2012. PPE will fund research,
evaluation, synthesis, and comparison studies designed to improve evaluation of STEM education and
workforce programs, as well as STEM education program evaluation. Solicitations calling for
research and development in evaluation theory, methods, and tools will be expanded in FY 2012.
Program and portfolio evaluation activities will be subsumed within new, coherent EHR-wide
program evaluation frameworks and structures. Planning for the joint NSF-Institute of Education
Sciences evaluation of mathematics professional development has been underway and the study will
move to implementation in FY 2012. NSF’s investment will include PPE resources.

Lifelong Learning

Informal Science Education (ISE).

ISE receives a total investment of $68.14 million in FY 2012. This includes a $3.74 million
investment to support Connecting Researchers and Public Audiences (CRPA), which increases
opportunities for NSF-funded researchers to engage the public using cutting-edge evidence-based
communication techniques. This will utilize platforms that support the Communicating Science
Broadly activity funded through Integrative Activities (1A). In addition, ISE will place emphasis on
projects that strengthen connections between the research and practice communities and between the
formal and informal learning communities. Evaluation plans will be developed to assess impact of
CRPA, in conjunction with experts in communication and public understanding.

Resources, Models, and Tools

Discovery Research K-12 (DR-K12).

DR-K12 will be supported at $99.23 million. High priorities for the program continue to be creating
and studying new generations of cyber-enabled learning materials, providing anywhere and anytime
learning resources for teachers and students, advancing assessment of student STEM knowledge and
skills, and understanding the issues and requirements for effective scale-up of successful approaches.
With DRL assuming lead responsibility for TLF, the DRK-12 program can be re-focused to
emphasize resources, models, and tools for K-12 students. Aspects of DRK-12 that have focused on
recruitment and development of teacher learning will be addressed in TLF.

Teacher Learning for the Future (TLF).

TLF is a new $20.0 million research program proposed for FY 2012. It will catalyze new lines of
research and development needed for rapid improvement of the preparation and continued
professional learning of the STEM teachers of tomorrow. TLF will support concept development and
prototype proposals, to encourage research about new modes of teacher learning. It will also fund
implementation and evidence-building proposals, where demonstration projects will be designed,
implemented, and studied. Finally, TLF will competitively fund research synthesis and evaluation
networks to help knowledge accumulate and be ready for use to improve teacher education. TLF will
provide the needed research base to support efforts across government to help ensure quality in
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implementing the President’s goal of preparing 100,000 STEM teachers in the next ten years. EHR
will use the implementation of TLF, together with the proposed Widening Implementation and
Demonstration of Evidence-based Reforms (WIDER) program, as an opportunity to design a set of
linked evaluation studies of EHR programs. Common instruments will be used for periodic data-
gathering across several programs aimed at reforming undergraduate STEM education. In addition,
the TLF program will coordinate closely with the Department of Education’s Teacher Pathways
program, which has $80 million specifically set aside to scale programs that recruit the nation’s top
undergraduates into STEM teaching. Research undertaken in the TLF program will improve our
understanding of what makes a great STEM teacher.
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DIVISION OF HUMAN RESOURCE DEVELOPMENT (HRD) $159,960,000
+$21,050,000 / 15.2%
HRD Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR Request Amount Percent

HRD' $138.49 $138.91 $159.96 $21.05 15.2%
Broadening Participation at the Core 89.96 90.10 11110 21.00 23.3%
Historically Black Colleges and Universities Undergraduate 32.06 32.00 32.00 -

Program (HBCU-UP) -
Louis Stokes Alliances for Minority Participation (LSAMP) 4455 44.75 44.75 - -
Tribal Colleges and Universities Program (TCUP) 13.35 13.35 14.35 1.00 7.5%
Transforming Broadening Participation through STEM (TBPS) - - 20.00  20.00 N/A

Research and Education Infrastructure 48.53 48.81 48.86 005 01%
Alliances for Graduate Education and the Professoriate (AGEP) 16.73 16.75 16.75 - -
Centers of Research Excellence in Science and Technology 30.32 30.53 30.53 - -

(CREST)

ADVANCE 1.48 1.53 1.58 0.05 3.3%

Totals may not add due to rounding.

YIn FY 2012, Research in Disabilities Education and Research on Gender in Science and Engineering Pprogram funding responsibilities are transferred from HRD
to DRL. Funding for all years is shown in the FY 2012 structure for comparability.

In FY 2012, EHR proposes to realign HRD into two main themes (see page EHR — 6 for a diagram of the
realignment): Broadening Participation at the Core (BPAC) and Research and Education Infrastructure
(REI).

Broadening Participation at the Core (BPAC)

In FY 2012, HRD will build on existing portfolio activities and launch Broadening Participation at the
Core (BPAC), an overarching, comprehensive framework that will amplify and expand targeted
investments in HBCUs, TCUs, other minority-serving institutions, and institutions with strong
missions to support broadening participation, in coordination with other EHR programs such as ATE
and STEP. BPAC will highlight emerging and exciting new directions in disciplinary and
interdisciplinary science as key resources for attracting and retaining students from groups
traditionally underrepresented in STEM. It will take into account the lessons learned and evidence
base from previous investments and will recognize the emerging contexts and cultures of particular
groups, institutions, and disciplines. The BPAC goal is to transform education practice and learning
opportunities at the undergraduate level to broaden participation and to engage undergraduate students
with frontier research in emerging fields to retain them in STEM majors. Within this activity HRD
will expand its efforts to involve community colleges. An additional $20.0 million is requested in
BPAC in FY 2012 for a pilot program, Transforming Broadening Participation through STEM
(TBPS). This new program will seek innovative solutions for broadening participation in STEM at
the undergraduate level in anticipation of tomorrow’s changing demographics, including increased
engagement with Hispanic-serving institutions.
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The Research and Education Infrastructure (REI)

The REI cluster will include ADVANCE, the Alliances for Graduate Education and the Professoriate
(AGEP), and the Centers of Research Excellence in Science and Technology (CREST). Requesting
$48.86 million in FY 2012, these programs will support the transformation of institutional academic
and research infrastructures to expand opportunities for underrepresented groups in STEM disciplines
at the graduate, post-doctorate, and professoriate levels.
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DIVISION OF GRADUATE EDUCATION (DGE) $191,730,000
+$10,290,000 / 5.7%
(Dollars in Millions)
FY 2010
FY 2010 FY 2010 Enacted/ Change Over FY

Omnibus  ARRA  Annualized FY 2012 2010 Enacted
Actual  Actual FY 2011 CR Request Amount Percent

DGE $181.43 $15.00 $181.44 $191.73 $10.29 5.7%

Graduate Research Fellowship (GRF) 102.47 - 102.58 134.61 32.03 31.2%

Graduate STEM Fellows in K-12 Education (GK-12) 48.86 - 49.00 26.95 -22.05 -45.0%

Integrative Graduate Education and Research 30.11 - 29.86 30.17 0.31 1.0%
Traineeship Program (IGERT)

Science Masters Program (SMP) - 15.00 - - - N/A

Totals may not add due to rounding.

DGE supports U.S. graduate students and innovative graduate programs to prepare tomorrow’s leaders in
science, technology, engineering and mathematics. DGE meets this objective through a portfolio of three
graduate education programs that vary in their designs and in the options and opportunities provided to
graduate students.

Graduate Research Fellowship (GRF).

The FY 2012 Request, $134.61 million, supports 2,000 new GRF fellows and maintains the doubling
of new awards achieved in FY 2010. Within this budget, a planned international activity ($2.0
million), jointly led by DGE and the Office of International Science and Engineering (OISE), will
allow fellows to integrate international opportunities into their graduate education for development as
global leaders of tomorrow. To maintain the competitiveness and fiscal integrity of the GRF program,
the cost of education (COE) level will be increased in FY 2012 from $10,500 to $12,000. The new
COE level is consistent with the America COMPETES Reauthorization Act of 2010. NSF will also
begin implementing a multi-year plan to address inflationary pressures on the long-stagnant GRF
stipend level, including initial funding in FY 2012 for a stipend increase to $32,000 that will be fully
implemented in FY 2013. Additional stipend increases are planned beyond FY 2013.

Graduate STEM Fellows in K-12 Education (GK-12).

Graduate STEM Fellows in K-12 Education (GK-12) was initiated in 1999, and during the subsequent
years more than 300 projects have been funded throughout the Nation. NSF is terminating the GK-12
program in FY 2012 because the program has achieved its goal of providing models for potential
adopters; recent evaluation findings suggest that the effects of this program’s fellowship experience in
improving the trainees’ research skills are mixed and the program design limits the ability of
participants to gain enough in-depth experience in K-12 teaching to impact pupil learning. Remaining
out-year commitments will be funded by EHR. DGE will use the experience gained from ten years of
funding the GK-12 program to call for innovation in graduate traineeship experiences through other
programs.

Integrative Graduate Education and Research Traineeship (IGERT).

FY 2012 funding for IGERT ($30.17 million) will provide continued support for training programs
that integrate preparation for research and innovation into the development of graduate students.
Special emphasis in FY 2012 will be placed on how such areas as preparation for innovation,
institutional integration, advanced manufacturing education, and communicating with students,
teachers, and the public can be infused within the IGERT program.
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DIVISION OF UNDERGRADUATE EDUCATION (DUE) $295,420,000
+$3,010,000/ 1.0 %
DUE Funding
(Dollars in Millions)
FY 2010
FY 2010 Enacted/ Change Over

Omnibus  Annualized FY 2012 FY 2010 Enacted
Actual FY 2011 CR Request Amount Percent

DUE $292.35 $292.41 $295.42  $3.01 1.0%
Curriculum, Laboratory and Instructional Development 63.29 63.46 7347 1001 15.8%
Transforming Undergrad Ed in STEM (TUES) [was CCLI] 41.60 41.71 47.97 6.26 15.0%
National STEM Education Distributed Learning (NSDL) 16.19 16.25 - -16.25 -100.0%
Climate Change Education (CCE) 5.49 5.50 5.50 - -
Widening Implementation and Demonstration of - - 20.00  20.00 N/A
Evidence-based Reforms (WIDER)

Workforce Development 116.20 11573 12873  13.00 11.2%
Advanced Technological Education (ATE) 64.51 64.00 64.00 - -
Excellence Awards in Science and Engineering (EASE) 5.18 5.20 5.20 - -
Federal Cyber Service: Scholarship for Service/Cybercorps (SFS) 14.87 15.00 25.00 10.00 66.7%
STEM Talent Expansion Program (STEP) 31.64 31.53 34.53 3.00 9.5%

Teacher Education 112.86 113.22 9322 -20.00 -17.7%
Robert Noyce Scholarship Program (NOYCE) 54.93 55.00 4500 -10.00 -18.2%
Math and Science Partnership (MSP) 57.93 58.22 4822 -10.00 -17.2%

Totals may not add due to rounding.

DUE is the NSF focal point for transforming undergraduate STEM education to meet the needs of the 21
century. DUE’s objectives are to strengthen the science and engineering workforce and prepare all
undergraduate students for an increasingly technological global society. DUE programs emphasize
innovation and ongoing improvement in curricula, teaching procedures, and laboratories, so that the next
generation is continuously learning with the tools and methods of inquiry used by working professionals.
Collaborations are encouraged among institutions and across sectors (higher education, industry, and K-
12). So that best practices penetrate deeply into the undergraduate education community, DUE provides
support for faculty development, new instructional materials, reform of courses, laboratories, and
curricula, and assessment of outcomes. DUE also requires that projects build on available evidence about
teaching and learning and that projects generate findings to enrich the knowledge base. This emphasis on
transforming undergraduate education will be expanded through the Widening Implementation and
Demonstration of Evidence-based Reforms program, proposed for FY 2012.

In addition to its core activity of improvement in undergraduate curriculum and teaching practice, DUE
contributes directly to the development of the scientific and technical workforce via the Advanced
Technological Education (ATE) and the Federal Cyber Service: Scholarship for Service (SfS) programs.
The STEM Talent Expansion Program (STEP) further supports the Nation’s technical workforce by
increasing the number of students completing STEM degrees. DUE also has a significant investment in
STEM teacher education through the MSP and NOYCE programs. To complement these programmatic
activities, a new teacher education program, Teacher Learning for the Future (TLF), is proposed for
FY 2012, to be based in DRL and co-led by DUE.

In FY 2011 DUE will collaborate with HRD to increase outreach to community colleges and in FY 2012,
EHR will implement a systematic means to track community college investments. A combination of
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programs (ATE, STEP, SfS, TLF, MSP, S-STEM, and BPAC in HRD) will invest $100.0 million in
community colleges in FY 2012.

Curriculum, Laboratory, and Instructional Development

Transforming Undergraduate Education in STEM (TUES).

TUES increases by $6.26 million. The additional resources will be utilized to enhance efforts to
engage community colleges.

National STEM Education Distributed Learning (NSDL).

In FY 2012, the NSDL program will be eliminated based in part upon recent evaluation findings that
point to the challenges of sustaining such a program in the face of changing technology and the ways
educators now find and use classroom materials. The key research and development elements of its
agenda — to assure the availability and utility of digital objects for learning — will be subsumed as part
of the agenda of other programs, mainly the multi-directorate Cyberlearning Transforming Education
(CTE) effort.

In 2009, a working group convened jointly by the Advisory Committees for EHR and the Office of
Cyberinfrastructure advised the NSF to make investments that would launch cyberlearning as a field
of study in a way analogous to its investment in nanotechnology. Several core program solicitations
in EHR now call attention to the centrality of cyberlearning (e.g., DRK-12, TUES, and ITEST); and
others will move in this direction (e.g., MSP). In FY 2012, preparing the next generation of teachers
to be confident of a cyberlearning environment will have its own visible support as part of the TLF
initiative. These core programs within EHR will fund studies of the impact of cyberlearning
approaches on teacher behavior and student learning, and will also support the ongoing work of
engaging teachers with cyberlearning.

Widening Implementation and Demonstration of Evidence-based Reforms (WIDER).

WIDER is a new program proposed for FY 2012 to bring evidence-based undergraduate STEM
education practices and curricular innovations to scale. This program will support research on how to
achieve widespread sustainable implementation of undergraduate instructional practices leading to
improved student outcomes in STEM at major universities through demonstration models.
Competitive proposals will target the teaching of a majority of undergraduate STEM courses and the
teaching practices of a majority of the faculty in a department for many STEM departments at the
institution. Proposals also may include improvements in students’ education experiences not tied to
specific courses, such as effective advising, mentoring, and use of cohorts. Data will be collected on
student learning outcomes and completion rates, description of faculty teaching practices, institutional
evaluation, incentive practices and policies for faculty, and documentation of organizational policies
and structures. Baseline data-gathering about the state of instruction and curriculum at awardees’
institutions will be required. WIDER will be housed in DUE and co-managed by DRL. There is
strong commitment from across NSF for engagement with all directorates and offices in WIDER so
that particular disciplinary emphases, priorities, and opportunities can be reflected.

Workforce Development

DUE will make increased investments in developing the scientific and technical workforce through
both the STEM Talent Expansion Program (+$3.0 million to a total of $34.53 million) and the Federal
Cyber Service Scholarship for Service (SfS) program (+$10.0 million to a total of $25.0 million). The
increased resources for the STEP program will support additional STEP Centers, and the increased
resources for the SfS program will support progress toward the program’s target number of scholars.
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Teacher Education

Robert Noyce Scholarship Program (NOYCE)

In FY 2012, $10.0 million from NOYCE will be reallocated to establish the new Teacher Learning for
the Future (TLF) program housed in DRL. This reduction will result in fewer NOYCE awards;
however, complementary, innovative projects will be supported by TLF. In this way NSF can
continue to support research and innovation in teacher preparation programming in tandem with
efforts to increase the STEM teacher workforce for tomorrow. The $45.0 million requested for
NOYCE will continue to encourage talented STEM undergraduate and graduate students and
professional to become K-12 mathematics and science teachers through scholarship and stipends.
Math and Science Partnership (MSP).

In FY 2012, $10.0 million from MSP will also be reallocated to establish the new TLF program. This
reduction will result in fewer MSP awards but similar to NOYCE, complementary, innovative
projects will be supported by TLF. The requested $48.22 million for MSP will support robust
continuation of MSP’s current focus on establishing partnerships from which NSF continually learns
about effective practices for enhancement of STEM teacher preparation. In FY 2012, MSP will
enhance efforts to engage community colleges.
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H-1B NONIMMIGRANT PETITIONER FEES $100,000,000

+$0 / 0%

In FY 2012, H-1B Nonimmigrant Petitioner Fees are projected to be $100.0 million, equal to the FY 2011

projection.
H-1B Nonimmigrant Petitioner Fees Funding
(Dollars in Millions)
Change over
FY 2010 FY 2011 FY 2012 FY 2011 Estimate
Actual Estimate Estimate Amount  Percent
H-1B Nonimmigrant Petitioner Fees Funding $96.81  $100.00 $100.00 - -

In FY 2005, Public Law 108-447 reauthorized H-1B funding. NSF was provided with 40 percent of the
total H-1B receipts collected. Thirty percent of H-1B receipts (75 percent of the receipts that NSF
receives) are to be used for the Low-income Scholarship Program, which has now been renamed
Scholarships in Science, Technology, Engineering, and Mathematics (S-STEM). Ten percent of receipts
(25 percent of the receipts that NSF receives) are designated for support of the Grants for Mathematics,
Science, or Engineering Enrichment Courses, through ITEST.

Low-income Scholarship Program: S-STEM. Eligibility for the scholarships was expanded in 2006
from the original fields of computer science, engineering, and mathematics to include “other
technology and science programs designated by the Director.” The maximum annual scholarship
award amount was raised from $3,125 to $10,000. NSF may use up to 50 percent of funds “for
undergraduate programs for curriculum development, professional and workforce development, and to
advance technological education.” Because of the changes, the program was renamed in 2006 from
CSEMS to Scholarships in Science, Technology, Engineering, and Mathematics (S-STEM).

Since its inception the low-income scholarship program has received approximately 3,281 proposals
from all types of colleges and universities and has made awards for 1,104 projects. Approximately
58,000 students have received scholarships ranging from one to four years, and many new grants have
yet to award all their scholarships. In addition to scholarships, projects include student support
activities featuring close involvement of faculty, student mentoring, academic support, curriculum
development, and recognition of the students. Such activities are important in recruiting and retaining
students in high-technology fields through graduation and into employment. S-STEM projects report
much higher retention and graduation rates among scholarship students than among other STEM
majors. Approximately 90 awards are anticipated in FY 2012, with an emphasis on increasing
involvement of community colleges.

Mathematics, Science, or Engineering Enrichment Courses: ITEST. The ITEST program invests
in K-12 activities that address the current concern about shortages of STEM professionals and
information technology workers in the U.S. and seeks solutions to help ensure the breadth and depth
of the STEM workforce. ITEST funds education programs for students and teachers that emphasize
mathematics, science, and engineering careers.  The program supports the development,
implementation, testing, and scale-up of models, STEM robotic projects, and research studies to
improve the STEM workforce and build student’s capacity to participate in the STEM workforce.
The solicitation places emphasis on capturing and establishing a reliable knowledge base about the
dispositions toward and knowledge about STEM workforce skills in U.S. students.
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Since its inception, the ITEST program has received 1,541 proposals and funded over 200 projects
that allow students and teachers to work closely with scientists and engineers on extended research
projects, ranging from biotechnology to environmental resource management to programming and
problem-solving. Projects draw on a wide mix of local resources, including universities, industry,
museums, science and technology centers, and school districts in order to identify the characteristics
that engage a wide range of young people in STEM, especially those not successful in traditional
school settings. Through a projected $191 million federal investment, ITEST impacts an estimated

216,000 students (grades K-12), 7,700 educators, and 2,300 parents and caregivers. In FY 2010,
ITEST received 396 full proposals and funded 14 awards.
H-1B Financial Activities from FY 2000 - FY 2010
(Dollars in Millions)
FY FY FY FY FY FY FY FY FY FY FY
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Receipts $48.61 $88.34 $61.04 $65.34 $0.57 $83.68 $105.32 $107.36 $104.43 $88.66 $91.22
Unobligated Balance

start of year $26.35 $49.89 $59.72 $63.45 $83.90 $29.10 $89.58 $98.19 $63.37 $50.83 $52.62
Obligations incurred:

Computer Science, 2316 6837 3469 2530 3391 0.54 80.95 100.04 9240 6122 7596
Engineering, and

Mathematics

Scholarships

Grants for Mathematics, 0.20 422 583 16.27 - - - - - -
Engineering or Science

Enrichment Courses

Systemic Reform Activities 1.70 3.70 3.97 5.00 2.50 2.72 - - - -
Private-Public - 222 12.82 - 20.87  22.69 18.45 45.90 28.72 2786 20.85
Partnership

in K-12"

Total Obligations $25.06 $78.51 $57.31 $46.57 $57.28 $25.95 $99.40 $145.94 $121.12 $89.08 $96.81
Unallocated Recoveries 2.20 312
Unobligated Balance

end of year $49.89 $59.72 $63.45 $83.90 $29.10 $89.58 $98.19 $63.37 $50.83 $52.62 $50.15

Totals may not add due to rounding.
'P.L 106-313 directs that 15 percent of the H-1B Petitioner funds go toward K-12 activities involving private-public partnerships in a range of areas

such as mate