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EXECUTIVE SUMMARY

Goals of the Program

The United States continues to lead the world in developing and commercializing new technologies. From information technology to
biotechnology to nanotechnology, U.S. scientists and high-tech workers are generating new products and trailblazing revolutionary
discoveries every day. These discoveries and advances in technology are occurring at a phenomenal rate — it is estimated that about
90 percent of all scientific knowledge has been generated over the last 30 years. Both the rate of generation of new technology and the
number of workers globally engaged in science and technology may double again over the next 15 years. With computer processing
power and genomic data also doubling every 18 months or faster, the probability is that technology and the face of U.S. industry will
change more in the next 30 years than all of that which occurred in the last century.

Driven by convergence, globalization, and radically disruptive new technologies such as nanotechnology, changes in the 21% century
are coming faster, disruptions to legacy business models and products are cutting deeper, and the nations, firms, and individuals who
succeed will be those best able to adapt. The radical rate of technological advancement, coupled with an estimate by leading
economists that technological progress accounts for as much as 50 percent of the Nation’s long-term economic growth,' underscores
the need for preparing the Nation, American workers, and industry to compete in a disruptive global marketplace. While the
United States may be better positioned for technological growth than most nations, competitors are rapidly gaining and pressing their
own comparative advantages. The future will be global, competitive, technologically intensive, and rapidly changing. The investment
in technology is vital to our economic growth, the Nation’s industries, and American workers. Our Nation’s science and technology
enterprise is now linked to our continued commitment to promoting effective technology policy, providing for research and
development investments, and developing an infrastructure for effective technology commercialization.

" Boskin, M. and L. Lau [2000], “Generalized Solow-Neutral Technical Progress and Postwar Economic Growth,” National Bureau of Economic Research
Working Paper No. W8023 (December 2000).
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Technological innovation is critical to our Nation for many reasons. First and foremost, technology fuels sustainable economic
expansion — creating high-wage jobs and world-class exports, and driving productivity and growth critical to our long-term global
competitiveness. Innovations also improve our quality of life — from new drugs and cures that help people live longer and healthier
lives to agricultural advances that permit more bountiful harvests with less herbicides and pesticides. Advances in technology are vital
to our efforts to protect our homeland, hardening our infrastructure, detecting dangers, and empowering our defenders. Energy
innovations are the key to meeting our future power needs while protecting our environment, and technology holds extraordinary
promise for the future of education. The Nation will need to develop management approaches and systems that can anticipate and
address rapid and complex changes in the marketplace. This means improved learning environments and training opportunities. We
will need to find ways to boost the productivity and effectiveness of American knowledge workers to overcome global wage
disparities by building a dynamic and responsive re-skilling environment that uses innovation to generate new jobs, companies, and
opportunities. ‘

The United States has sought to address these new economic and competitive realities by developing both domestic and international
policies and programs that enhance U.S. competitiveness in the global marketplace and enhance technology’s contribution to national
economic growth, job creation, and quality of life. A role for government has been articulated for emphasizing the creation of a
favorable business climate to promote innovation. The Commerce Department’s Technology Administration (TA) has served as a
focal point for these efforts, helping to ensure that American companies and workers have the tools needed to compete and win in
today’s global economy. Beginning in FY 2008, TA’s Office of the Under Secretary is proposed to be terminated and its policy
activities will be elevated to the Secretary’s office. A brief description of the component bureaus of TA is provided below.

The National Institute of Standards and Technology (NIST) has a 100-plus-year track record of serving U.S. industry, science, and
the public with a mission and approach unlike any other agency of government; and it is well positioned—as a nexus between
academia and industry—to help enhance U.S. economic competitiveness and quality of life. Technology-based innovation remains
one of the Nation’s most important competitive advantages, and helping the United States to drive and take advantage of the increased
pace of technological change is one of NIST’s top priorities. The new technologies that are determining the global winners in the
early 21st century—including nanotechnology, information technology, and advanced manufacturing—rely on NIST-developed tools
" to measure, evaluate, and standardize. These emerging technologies, in turn, will enable U.S. companies to innovate and remain
competitive. NIST manages some of the world’s most specialized measurement facilities, including an unmatched and extraordinarily
cost-effective NIST Center for Neutron Research user facility where cutting-edge research is carried out on new and improved
materials, advanced fuel cells, and biotechnology; the Advanced Measurement Laboratory, which is the most technically advanced
research facility of its kind in the world; and the Center for Nanoscale Science and Technology, which is a new effort that will bring
together a multidisciplinary team from across NIST, industry, academia, and other government agencies to support all phases of
nanotechnology development, from discovery to production. NIST’s resources include about 2,900 employees, comprised of
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three Nobel Prize winners, 1,800 visiting researchers, and 1,400 affiliated field agents that collaborate to make NIST a globally
respected source of information and research that drives innovation in business and in the research laboratory. In addition to its core
measurement, testing, and standards functions that are carried out by its laboratories, NIST also conducts key extramural programs:

 the Hollings Manufacturing Extension Partnership Program, to strengthen the competitiveness of thousands of America’s small and
mid-sized manufacturers with a broad array of technical and business support services ranging from plant modernization and
employee training to business practices and information technology; and the Baldrige National Quality Program, to help U.S. business
and other organizations improve the performance of their operations by providing clear standards and benchmarks of quality.

The National Technical Information Service (NTIS) operates a central clearinghouse of scientific, technical, and engineering
information and makes this information perpetually and widely available to U.S. businesses, industry, and consumers. NTIS collects
scientific, technical, and engineering information; catalogs, abstracts, indexes, and permanently archives the information,
disseminating products in the forms and formats most useful to its customers; develops electronic and other new media to disseminate
information; and provides information processing services to other Federal agencies. NTIS promotes economic growth and
opportunity by (a) collecting, organizing, and disseminating scientific, technical, engineering, and related business information
produced by or for Federal agencies and (b) providing sophisticated services to other Federal agencies that help them interact with and
better serve the information needs of their own constituents.

Statement of Objectives

TA’s two component bureaus, NIST and NTIS, address all six elements of the President’s Management Agenda and focus on
addressing the Departmental Strategic Goals to Promote U.S. Innovation and Industrial Competitiveness by Protecting Intellectual
Property, Enhancing Technical Standards and Advancing Measurement Science and to Provide the Information and Tools to
Maximize U.S. Competitiveness and Enable Economic Growth for American Industries, Workers, and Consumers. In its
programmatic agency, NIST helps to foster strong communities by providing the Nation’s core measurement, testing and standards;
helping smaller businesses adopt new manufacturing and management technologies; and helping U.S. industries improve their
performance and quality. In its information dissemination role, NTIS promotes economic growth by ensuring that technical,
engineering, and related business information is readily available to support the innovative process. In FY 2008, NIST and NTIS will
continue to promote the development and diffusion of technologies and standards critical to sustained economic growth for our
Nation’s communities through a comprehensive mix of policy and programmatic activities.
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The programmatic goals of TA’s component bureaus are to:

e Promote innovation, facilitate trade, and ensure public safety and security by strengthening the Nation’s measurement and
standards infrastructure. (NIST)
Raise the productivity and competitiveness of small manufacturers. (NIST)
Enhance public access to worldwide scientific and technical information through improved acquisition and dissemination
activities. (NTIS)

Summary of Proposed Budget

The total budget request in FY 2008 for TA, including its component agencies, is $642,271,000, 3,071 permanent positions, and
3,108 FTE (all organizational positions and FTE include reimbursable program staff). Outlined below are the summary highlights of
the TA FY 2008 budget.

Technology Administration/Under Secretary for Technology
The budget request for TA/Under Secretary for Technology is $1,557,000 and 2 FTE to conduct an orderly shut down of the Office,
which includes $176,000 for anticipated severance payments which will continue into FY 2009.

Technology Administration/National Institute of Standards and Technology

The budget request for NIST totals $640,714,000, 2,791 permanent positions, and 2,906 FTE. This request supports NIST’s unique
mission to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards, and technology in
ways that enhance economic security and improve quality of life. The justification for NIST’s budget request can be found beginning
on page NIST-1 of this document.

Technology Administration/National Technical Information Service
The budget request for the NTIS includes zero dollars, 280 Permanent Positions, and 200 FTE. The NTIS budget submission can be
found beginning on page NTIS-1 of this document.
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Technology Administration

Mission Statement

The Technology Administration’s mission is to maximize technology's contribution to economic growth, high-wage job creation, and the
social well being of the United States by advocating for technological innovation in the government policy arena and other key national
and international organizations; analyzing factors that affect U.S. technological innovation and competitiveness; developing and promoting
measurements, standards, and technology to enhance productivity, trade, and the quality of life; and providing access to information that
stimulates innovation and discovery.

The Technology Administration (TA) works with industry and other stakeholders to maximize technology’s contribution to U.S. economic growth. Through its
two component bureaus, the National Institute of Standards and Technology (NIST) and the National Technical Information Service (NTIS), TA fulfills its broad
responsibilities and contributes to the Department’s strategic goal of promoting U.S. innovation and industrial competitiveness by encouraging the development
of the technological infrastructure required to support U.S. industry through the 21st century; fostering the development, diffusion, and adoption of new
technologies; disseminating information on U.S. and foreign technology strategies and best practices; and creating a business environment conducive to
innovation.

National Institute of Standards and Technology

NIST’s mission is to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards, and technology in ways that enhance
economic security and improve our quality of life. NIST develops and disseminates measurement techniques, reference data, test methods, standards, and other
infrastructural technologies and services required by U.S. industry to compete in the twenty-first century. In addition to its core measurement, testing, and
standards functions, NIST also conducts extramural programs including the Hollings Manufacturing Extension Partnership (MEP) to help smaller firms adopt
advanced manufacturing and management technologies and improve their overall competitiveness and the Baldrige National Quality Program to help U.S.
businesses and other organizations improve the performance and quality of their operations by providing clear standards and benchmarks of quality.

Each of NIST’s major programs and their corresponding strategic goals outlined below contributes to the Department’s mission to create the conditions for
economic growth and opportunity by promoting innovation, entrepreneurship, competitiveness, and stewardship.
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NIST: Programs, Core Functions, and Strategic Goals

Strategic Goals
Conducting research that advances the Nation's technology 1. Promote innovation, facilitate trade, and ensure public safety and
Laboratories | infrastructure and is needed by U.S. industry to continually improve security by strengthening the Nation’s measurement and standards
products and services infrastructure.
Hollings o . . . . .. o
MEP Providing technical and business assistance to smaller manufacturers 2. Raise the productivity and competitiveness of small manufacturers.

Promoting performance excellence among U.S. manufacturers, service
Baldrige companies, small businesses, educational institutions, health care
providers, and nonprofit organizations

3. Catalyze, recognize, and reward quality and performance improvement
practices in U.S. businesses and other organizations.

National Technical Information Service

NTIS provides the American public with permanent and ready access to scientific, technical, and business research through the acquisition, organization, and
preservation of data added to its permanent collection. NTIS collects, classifies, coordinates, integrates, records, and catalogs scientific and technical information
from whatever sources, foreign and domestic, that may stimulate innovation and discovery and then disseminates that information to the public. In an effort to
provide the American public with increased access to the vast collection of government information, NTIS utilizes advanced e-commerce channels, including
providing downloads of any item in its collection that is in electronic format for a single low fee or at no charge if under five pages. NTIS also helps other
Federal agencies interact with and better serve the information needs of their own constituents by providing information management services.

Priorities/Management Challenges

NIST: Strategic Priorities for FY 2008
Based on long-term strategic planning efforts and an analysis of the most pressing needs related to the coming fiscal year, NIST senior leadership identified
several key priorities in support of the Secretary’s Policy Agenda for FY 2008. These are:

e Competitiveness and Innovation: Use the President’s American Competitiveness Initiative to help the United States to drive and take
advantage of the increased pace of technological change. The American Competitiveness Initiative (ACI) proposal will double funding for NIST’s
core programs over the next 10 years and thus increase Federal investment in critical research to ensure that the U.S. continues to lead the world in
opportunity and innovation. NIST will continue to conduct high-priority research, identify technical measurement barriers to innovation, and transfer
technical knowledge developed to the private sector as part of efforts to drive this initiative. Next-generation measurement and standards needs require
NIST to focus its long-term research efforts on specific interdisciplinary technology areas where inadequate technical infrastructure is a barrier to
innovation, commercialization, and public benefit, in particular in such areas as nanotechnology, enabling the hydrogen economy, and quantum science.

e Trade: Maximize the value of free trade agreements and advance the interests of American business in key developing markets. NIST will
foster more efficient transactions in the domestic and global marketplace through more effective development and use of standards. As NIST expands its
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research efforts with the private sector and other government agencies, it will work to improve the ways in which standards are used to support U.S.
innovation and industrial competitiveness. Additionally, as part of the Department’s Standards Initiative, NIST will continue to implement
recommendations from the Department’s May 2004 report, “Standards and Competitiveness: Coordinating for Results, Removing Standards-Related
Trade Barriers Through Effective Collaboration.” NIST will work to more effectively represent U.S. interests in selected areas of global standards and
develop a more strategic approach for NIST’s involvement in the standards process, including international standards affecting trade.

e China: Promote U.S. trade and economic interests in our relations with China. NIST will engage China in the formal international standards and
measurement systems to minimize the need for China to develop its own unique national standards. In addition, NIST will establish cooperative efforts
with China in targeted science and technology areas, addressing metrology and related standards needs of both the U.S. and China, with an emphasis on
standards developed through an open, transparent, consensus process. In the process, NIST will build crucial peer-to-peer contacts to provide early
understanding of Chinese strategic objectives in the standards and metrology arenas, thereby enabling an appropriate U.S. response. In collaboration
with other agencies of the Department, NIST will support access to Chinese markets for U.S. companies by working to identify and remove potential
technical barriers to trade, posed either by planned regulations, proposed standards, or conformity assessment activities.

e  Gulf Coast Recovery: Assist in the rebuilding of the Gulf Coast economy and place the region on a path to become stronger than it was before
the 2005 hurricane season. NIST will continue to recommend improvements to building and infrastructure standards for cost effectively reducing the
loss of life and property damage due to natural and man-made hazards. These recommendations are based on NIST’s expertise in developing the
scientific basis required to enable technology innovations, improve prediction capabilities, and improve codes and standards. In particular, NIST will
focus its efforts on disaster resilient structures and communities.

e Environmental Stewardship: Advance market-driven, scientifically sound environmental stewardship. NIST will continue its efforts to improve
the accuracy and reliability of global climate change predictions and data by providing the necessary measurement science and standards. The ability to
predict climate change rests on the accuracy of atmospheric measurements and on knowledge of basic properties of atmospheric constituents. Working
in collaboration with other agencies, NIST will address critical gaps in climate change science that are limiting long-term climate policy decision-
making.

e Improve NIST’s Facilities and Infrastructure: As science and technology advances, the need for more sophisticated and demanding measurement
science and standards grows. NIST can develop and provide these challenging capabilities and services only in environmentally stable and safe research
and measurement laboratories. Many NIST laboratory facilities are decades old and are no longer capable of providing the stable research environment
needed to efficiently conduct the advanced measurement research in many crucial areas including nanotechnology and quantum science. To fulfill its
mission requirements, NIST must invest in a new high-performance laboratory at its Boulder site as well as critical improvements in its Gaithersburg
facilities, including the expansion of the NIST Center for Neutron Research.

NTIS: Strategic Priorities for FY 2008

NTIS’ priority is to contribute successfully to the Department of Commerce’s strategic goal of promoting U.S. innovation and industrial competitiveness through
improved productivity, quality, dissemination, and efficiency of research. To that end, NTIS is committed to increasing the number of new items it makes
available, increasing the number of information products disseminated annually and enhancing customer satisfaction.

TA-9



Unit Cost and Efficiency Measures

NIST
The FY 2005 PART assessment of the NIST Laboratories noted that “R&D-performing organizations typically cannot provide unit cost measures of efficiency
due to the long timeframe for research, multivariate inputs, and diverse sets of outputs that derive from R&D activities.”

In FY 2006 Hollings MEP developed an efficiency measure for client reported impact per million dollars of Federal investment over time. This is calculated by
multiplying the average bottom-line client impact times the number of clients served per million dollars of Federal investment. Bottom-line client impact is
defined as 15% of new and retained sales plus cost savings, avoidance of unnecessary investments, and savings on investments made as reported by Hollings
MEP clients.

EY 2003 BY 2004 EY 2005 EY 2006 EY 2006 EY 2007 EY 2008
Target Targetl ”E‘arget1
Ratio of Impact to Federal 12.3 13.2 20.9 11.1 Available 4.8 4.0
Investment 12/2007

(Bottom-line client impact divided
by Federal investment)

' FY 2007 and FY 2008 impact ratios are based on a reduced appropriation level of $46.3M for each year.

NTIS

NTIS’ primary objective is to collect, disseminate, and preserve scientific and technical information. This valuable information is made available for distribution
in a variety of formats designed to accommodate customers’ needs. The average cost to disseminate this information to the public is reflected in the unit cost
measure below.

BY 2004 EY 2005 EY 2006 EY 2007 Target  EY 2008 Target
Unit cost to disseminate an $1.06 $.96 $.86 $.85 $.84
information product

PART Assessment

NIST
e NIST Laboratory Program — the 2003 PART assessment of the NIST Laboratories for the FY 2005 budget cycle found the Laboratories “effective.”
¢ Hollings Manufacturing Extension Partnership — the 2002 PART assessment for the FY 2004 budget cycle found Hollings MEP “moderately
effective.”
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Status of Implementing PART Recommendatlons

Taroet

NIST Laboratory 1. Investing in research in key N/A 1. The President’s American Competitiveness Initiative (ACI)
Program technologies to support new includes several initiatives for further development of essential
measurement requirements technologies, including quantum information science, biometrics,
important for the U.S. economic cyber security, and nanotechnology.
and scientific infrastructure. 2. The ACI includes a facility improvement-related initiative that
2. Investing in facility addresses the most pressing facility aging and obsolescence issues
improvements at NIST Labs to facing NIST. NIST is engaged in a long-range facility modernization
sustain the program’s strong program to make badly needed repairs and upgrades to its physical
research capability. plant. The ACI also includes substantial increases for the NIST
Center for Neutron Research and NIST facilities at Brookhaven's
National Synchrotron Light Source.
Hollings 1. Provide $46.3 million for N/A N/A 1. The FY 2006 President’s budget proposal to reduce the Hollings
Manufacturing Hollings MEP. MEP to $46.8 million was not enacted.
Extension 2. Focus funding based on centers’ 2. Hollings MEP has implemented a Center Performance
Partnership performance and need. Management process to direct funding based on performance. Each
3. Move ahead with plans to center must meet certain performance thresholds to maintain an
implement Next Generation MEP, Acceptable Performance rating. Unacceptable performance results in
with a greater emphasis on a four part probation period. If after a specified period of time in
technology-based innovation probation, the results of the client survey indicate that the center does
services. not meet the requirements, the result is re-competition of the funding.
3. In FY 2006, MEP developed a Next Generation strategic plan.
MEP is encouraging the Hollings MEP Centers to transition to
engaging U.S. manufacturers in longer-term technology-intensive
innovation services. Work will continue to implement this plan in
collaboration with state partners.
NTIS

A PART assessment for NTIS has not been conducted.

TA - 11



FY 2008 Program Changes

The FY 2008 budget request reflects the challenges facing the Nation’s technological infrastructure and the resources needed to directly contribute to the
Department’s strategic goals of promoting U.S. innovation and industrial competitiveness by protecting intellectual property, enhancing technical standards, and
advancing measurement science; and providing the information and tools to maximize U.S. competitiveness and enable economic growth for American
industries, workers, and consumers.

National
Institute of
Standards and
Technology

National
Technical

Information
Service

Name of Program

Increase/Decrease

NIST Laboratories 2,797 $668.4 39 $72.4
Hollings Manufacturing Extension Partnership 42 $46.4 0 $0
National Technical Information Service 200 $41.5 0 50

Note: Dollar amounts reflect total obligations; base FTE include reimbursable FTE.
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Target and Performance Summary

NIST Performance Goal 1: Promote innovation, facilitate trade, and ensure public safety and security by strengthening the Nation’s measurement and standards infrastructure

FY2003 FY2004 FY2004 FY2005 FY 2005 FY2006 FY2006 FY2007 FY2008
Actual Target Actual Target Actual Target Actual Target Target
Qualitative assessment and Completed Complete Completed Complete Completed Complete Completed Complete Complete
review of technical quality and
merit using peer review
Citation impact of NIST- New New New New New New New >1.1 >1.1
authored publications
Peer-reviewed technical 1,267 1.300 1,070 1,100 1,148 1.100 1,163 1,100 1.100
publications
Standard Reference Materials 29,527 29,500 30,490 29,500 32,163 30,000 31,195 30,000 31,000
sold
NIST-maintaincd datasets 55.653.972 56,000,000 73,601,352 80.000.000 93.000,000 80,000,000 94.000,000 80.000.000 85,000,000
downloaded
Number of calibration tests 13,987 New 12,503 New 12,849 New 13,127 12,000 12,000
performed

NIST Performance Goal 2: Raise the productivity and competitiveness of small manufacturers

FY2003 FY2004 FY2004 FY2005 FY 2005 FY2006 FY2006 FY2007 FY2008
Actual Target' Actual® Target Actual Target’ Actual Target’ Target’
Number of clicnts served by 18422 6,517 16.090 16,640 16448 16,440 Available 8,183 6,879
Hollings MEP Centers 12/2007
receiving Federal funding
Increased sales attributed to $1,483M $228M $1,889M $591M $2,842M* $591M Available $291M $244M
Hollings MEP Centers 12/2007
receiving Federal funding
Capital investment atiributed to $912M $285M $941M $740M §2.248M¢ $740M Available $364M $306M
Hollings MEP Centers 12/2007
receiving Federal funding
Cost savings attributed to $686M $156M $721M $405M $1,304M* $405M Available $199M $167M
Hollings MEP Centers 12/2007

receiving Federal funding

'FY 2004 targets are based on the FY 2004 Consolidated Appropriations bill, which included an annual level for Hollings MEP of $39.6M (which, less recessions, netted $38.7M).

Due to the funding cycle of Hollings MEP Centers the Hollings MEP system was able (on a one-time basis) to manage the funding decrease in FY 2004 with minimal impact to actual Center funding levels. The
Hollings MEP system would not be able to sustain the current number of centers in the event of future funding cuts of a similar nature.

The number of clients served reflects 99% of the expected number; this is due to MEP encouraging the Centers to transition to engaging U.S, manufacturers in longer-term, technology intensive innovative services.

*FY 2005 targets were discounted based on anticipated disruptions in the Hollings MEP system due to the reduced funding received in FY 2004. However, the funding cycle of Centers allowed the Hollings MEP system (on a one-
time basis) to manage the funding decrease in FY 2004 with minimal impact to actual Center funding levels and as result, FY 2005 impacts have exceeded the planned targets.

FY 2006 targets are based on an appropriation of $104.6M. The FY 2006 target for number of clients served was revised based on preliminary estimates of actual number of clients served in FY 2005; the remaining measures are
directly tied to the number of clients served.

SFY 2007 and FY 2008 targets are based on an appropriation of $46.3M for each year. The decrease in targets between FY 2007 and FY 2008 reflects the impact from a recompetition of the MEP centers and is consistent with
executing the Next Generation MEP strategy. In FY 2008, the new subset of MEP centers would be solely focused on innovation and technology deployment. The change in service offerings coupled with the lead time necessary
to measure the effects of MEP innovation services would result in reduced impacts.
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NTIS Performance Goal 1: Increase public access to worldwide scientific and technical information through improved acquisition and dissemination activities

FY2003 FY2004 FY2004 FY2005 FY 2005 FY2006 FY 2006 FY2007 FY2008
Actual Target Actual Target Actual Target Actual Target Target
Number of Updated ltems 530910 525000 A51 015 530.000 658 138 660.000 673.807 665.000 675,000
Available (Annualy
Number of Information 29,134,050 18,000,000 25,476,424 25,800,000 26,772,015 27,000,000 30,616,338 27,100,000 27,250,000
Products Disseminated
(Annual)
Customer Satisfaction 97% 98% 96% 95% - 98% 98% 95% - 98% 98% 95% - 98% 95% - 98%
Skill Summary:

At the end of FY 2006, the staffs of the component bureaus reflected the following levels of educational attainment:

e Total NIST staff included 32% Ph.D., 15% M.A. or M.S., and 19% B.A. or B.S. holders.
NIST organization was:
o NIST Laboratories: 60% Ph.D., 18% M.A. or M.S., 17% B.A. or B.S. holders
o Hollings Manufacturing Extension Partnership: 40% M.A. or M.S., 20% B.A. or B.S. holders
o Baldrige National Quality Program: 22% Ph.D., 45% M.A. or M.S., 22% B.A. or B.S. holders
e Total NTIS staff included 7% M.A. or M.S. and 23% B.A. or B.S. holders.

The breakdown of professional staff by major
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Resource Requirements Summary

Dollars in Millions. Funding amounts reflect total obligations.
Information Technology (IT)
Full Time Equivalent (FTE)

NIST Laboratory Performance Goal: Promote innovation, facilitate trade, and ensure public safety and security by strengthening the Nation's measurement and
standards infrastructure

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 Increase/

FY 2008
1 E B i

E

NIST Hollings MEP Performance Goal: Raise the productivity and competitiveness of small manufacturers

FY 2003 FY 2004 FY 2005 FY 20006 FY 2007 FY 2008 Increase/ FY 2008
Actual Actual Actual Actual Estimate Base Decrease Estimate

IT Funding 2.6 1.5 1.0 1.0 0.9 0.9 0.0 0.9

NTIS Performance Goal: Increase public access to world wide scientific and technical information through improved acquisition and dissemination activities

FY 2003 FY 2004 FY 2005 FY 20006 FY 2007 FY 2008 Increase/ FY 2008
Actual Actual Actual Actual Estimate Base Decrease Request

IT Funding
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FY 2005 FY 2006 FY 2007 FY 2008 Increase/ FY 2008

FY 2003 FY 2004
Grand Total' ctual ctual ctual ctual Estimate Base Decreas Request

"Includes funding and FTEs associated with the Advanced Technology Program.
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FY 2008 Program Increases:

Anticipated Impact Location in the Budget

Program Initiatives

Funding

Request

Building 1 Extension $28M NIST proposes to construct a unique, high-performance laboratory space with stringent control of Construction of Research
temperature, vibration, humidity, and air quality at its Boulder site. This facility will provide the Facilities Appropriation;
measurement infrastructure essential for scientific progress and technical innovation in the 21st century. Construction and Major

Renovations Activity

NIST Center for $19M This initiative will continue to fund the expansion of the NCNR, including the construction costs of a new Construction of Research

Neutron Research guide hall and supporting facilities. This expansion will provide for an additional 500 research participants Facilities Appropriation;

(NCNR) Expansion and 75 more technical publications per year. Construction and Major

and Reliability Renovations Activity

Improvements

Enabling $6M Through the new NIST Center for Nanoscale Science and Technology (CNST) and the NIST Laboratory Scientific and Technical

Nanotechnology from programs, NIST will enable science and industry by providing essential measurement methods, Research and Services

Discovery to instrumentation, and standards to support all phases of nanotechnology development, from discovery to Appropriation; NIST

Manufacture production. Laboratories Activity

Enabling Innovation $4M NIST will enhance its Nobel-prize winning work by pushing the limits of scientific understanding in the Scientific and Technical

Through Quantum quantum realm, and building advanced tools and techniques to measure and manipulate nature’s smallest Research and Services

Science particles. Appropriation; NIST

Laboratories Activity

Measurements and $5M In collaboration with other agencies, NIST will address critical gaps in climate change science that are Scientific and Technical

Standards for the limiting long-term climate policy decision-making. Fulfilling these objectives will help the Nation adapt to Research and Services

Climate Change global climate change by improving the accuracy of climate predictions. Appropriation; NIST

Science Program Laboratories Activity

Disaster Resilient $4M This program proposes to develop the scientific basis required to enable technology innovations, improve Scientific and Technical

Structures and prediction capabilities, and improve codes and standards for cost effectively reducing loss of life and Research and Services

Communities property damage due to natural and man-made hazards. Appropriation; NIST

Laboratories Activity

National Earthquake $3.25M | There are close to $8.6 trillion of structures and 75 million people located in urban areas of moderate to high | Scientific and Technical

Hazards Reduction
Program Initiative

earthquake risk. This initiative will fund research for advanced mitigation technologies and create guidelines
for the rehabilitation of existing structures.

Research and Services
Appropriation; NIST
Laboratories Activity

Note: The program changes for the NIST Laboratory Programs represent specific “projects” or research areas NIST will develop in support of the Nation’s
technical infrastructure. While these projects link directly to the goals of the NIST Laboratory Programs, progress and performance is measured at the individual
project level through milestone tracking of major project outputs, such as those described in the budget narratives. Without funding, those outputs will be
forgone along with the associated benefits (i.e., outcomes) described in each narrative.
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NIST Performance Goal 1: Promote innovation, facilitate trade, and ensure public safety and security by
strengthening the Nation’s measurement and standards infrastructure.

Corresponding DOC Strategic Goal and Objective:
Strategic Goal 2: Promote U.S. innovation and _industrial competitiveness by protecting intellectual property, enhancing technical standards, and
advancing measurement science.

General Goal/Objective 2.1: Develop measurement science and standards tools and capabilities that help the United States to drive and take advantage of
the increased pace of technological change.

Rationale for Performance Goal:

As the National Measurement Institute for the United States, NIST is uniquely responsible for establishing and maintaining an efficient system that links the
fundamental units of measurement to the measurement methods used by industry, universities, and other government agencies. The Nation’s ability to innovate,
and grow relies on a robust scientific and technical infrastructure — including the measurement science, standards, and technology provided by the NIST
Laboratories. The NIST Laboratories perform research to develop the measurement tools, data, and models for advanced science and technology. The model
below depicts the NIST Laboratory Program’s value-creation chain — from inputs like funding and staff to outcomes like productivity gains and improved quality
of life. The model also includes the methods and measures used to evaluate quality, relevance, and performance along the impact path, each of which is
described in more detail in the sections that follow.

NIST has designed its performance evaluation system to accommodate the organization’s unique mission and impact path as well as to respond to the intrinsic
difficulty of measuring the results of investments in science and technology. Like other Federal science organizations, the primary output of NIST’s laboratory
research is scientific and technical knowledge, which is inherently difficult to measure directly and comprehensively. In addition, the outcomes from research
often do not begin to accrue until several years after the research program has been completed, and the diffusion of benefits often affects broad segments of
industry and society over long time periods. Given these challenges, the NIST Laboratory Program evaluates its performance using an appropriate mix of
specific output tracking, peer review, and economic impact analyses. Together, these evaluation tools, combined with continual feedback from customers,
provide NIST management and external stakeholders with a comprehensive picture of performance towards its long-term goals.
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NIST Laboratory Program: Impact and Evaluation Logic Model

Inputs Activities Outputs

Eunding

® Appropriated and
reimbursable funds

Contributions to basic
measurement science

Laboratory research

Measurement
services and

Staft product

Measurement and fest
methods

® Standards
development

dissemination

- !
e Conferences and

® Guestresearchers workshops

Eaci e
® State-of-theart

meastirement and
standards laboratories

Calibration services
Participation in
standards
committees and
working groups

Reference matetials
Evaluated data

Technical publications

Advisory services and
other knowledge
transfer

Evaluation of Performance:
Near-term Oufputs

chain, such as;
Standard Reference Materials
*® NiST-maintained datasets
Calibration tests performed
Peear-reviewed technical publications
Citation impact of NIST-authored publications

Evaluation of Quality, Relevance, and Effectiveness
External and xndegeﬂdent evaiua’mn of the {esearch and measurement standards work of the NIST

whwh fecuses on the degree to whwh Laboratmy ;)rogfams m measuremam sclence aﬂd standards address
national and agency priorities; the technical merit of the Laboratory programs relative to the current state-of-

the-art worldwide; and the adeguacy of the Laboratories’ facilities, equipment, and human resources as they
affect the quality of the Laboratories’ technical programs.

Tracking key product and service outputs and their
dissemination as indicators of progress along value

Impacts on Primary
Customers

Facilitate new R&D and
technical capabilities

Increase R&D productivity

Develop new prodiicts,
processes: and services

{mprove product or
service quality and
performance

Improve process quality
and efficiency

Reduce fechnical barriers
to trade

Lower transaction costs

rate-of-return

Evaluation of Performance:
Long-term Impacts
Economic impact studies: Project-level estimates of

the net present value, benefit-cost ratio, and social

QOutcomes
Socioeconomic

Impacts

® Improved

innovation &
‘competitiveness

Productivity gains

Increased market
access and
efficiency

Public benefits:
higher standard of

livin g, better quality.
of life

Supply Chain Impacts

*® Improvemenis in
sales, profits, and
employment
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Measure 1a: Qualitative assessment and review of technical quality and merit using peer review

Explanation of Performance Measure:

External and independent evaluation of the research and measurement standards work of the NIST Laboratory Programs is conducted regularly. This type of
peer review, combined with quantitative evaluation metrics focused on dissemination of NIST’s measurements and standards work, demonstrate the laboratories’
contribution to the Nation’s measurement and standards infrastructure.

In FY 2006, a JILA* External Review Committee, created by the University of Colorado, conducted a four-day, in-depth review of the operations and scientific
activities of JILA. JILA is one of the Nation’s leading research institutions in the physical sciences and is jointly operated by NIST and the University of
Colorado. The review committee consisted of representatives from universities across the country and NIST staff. The committee was unanimously impressed
by the overall high quality of scientific research and organizational management at JILA, and concluded that “JILA is truly a unique organization that blends the
research cultures of a university and a government laboratory in ways that lead to synergistic and innovative approaches to...challenging scientific problems.”

Since 1959, the NIST Laboratories have been reviewed by the National Research Council (NRC). The NRC review is independent, technically sophisticated, and
extensive. The assessment process focuses on the quality, relevance, and technical merit of the NIST Laboratories Program to ensure it is developing and
promoting the infrastructure tools and measurement standards needed by industry, academia, and other government agencies.

NIST has worked with the NRC to restructure the review process. Beginning in FY 2007, the NRC will direct a biennial assessment process where half of the
NIST Laboratories will be reviewed each year. This restructuring will promote increased technical exchange between NIST scientists and the expert review
panels (one for each of the NIST Laboratories), and will result in individual reports for each Laboratory. The reports will be based upon an in-depth on-site
review and will pay particular attention to the following factors, as charged by the NIST Director:

e  The degree to which Laboratory programs in measurement science and standards address national and agency priorities;
e  The technical merit of the Laboratory programs relative to the current state-of-the-art worldwide; and
e The adequacy of the Laboratories’ facilities, equipment, and human resources as they affect the quality of the Laboratories’ technical programs.

The NRC'’s latest assessment report published in January 2006 is available at http://www.nist.gov/director/AssessmentReport.pdf. The table below provides
summary statements for the laboratories excerpted from this report.

*JILA is not an acronym, but the name of the Institute established at the University of Colorado as a joint institute between the University and NIST.
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Sample Statements from NRC Peer Review

Electronics and
Electrical
Engineering
(EEEL)

Manufacturing
Engineering
(MEL)

Chemical
Science and
Technology
(CSTL)

Physics
(PL)

Materials
Science and
Engineering
(MSEL)

Building and
Fire Research
(BERL)

Information
Technology
(ITL)

“The overall technical quality of EEEL continues to be very high and innovative. The EEEL has an outstanding staff, a solid history of achievement, and close ties
to customers. The projects are generally well aligned with the NIST mission and provide an excellent value for the money to the country and its industrial
infrastructure.... Metrology, though recognized as NIST’s core competency, is being seriously compromised in recent years, particularly through funding
competition with the Strategic Focus Areas. The EEEL should undertake a conscientious reexamination of this trend in order to reach a clear decision about the
laboratory’s level of commitment to metrology and to develop a strategy for implementing the decision.” (p. 62).

“All MEL divisions for the most part are doing excellent technical work. For the programs evaluated, the divisions demonstrated that their activities were focused
on those programs determined most essential to the mission of MEL and NIST. In some cases... projects had reached the stage of needing reevaluation and
redirection on the basis of work being done elsewhere and shifis in priorities. Adjustments in assignments will continue to be a key activity of MEL management,
to ensure that projects are properly concluded and new ones are started in a logical manner.” (pp. 59.60)

“The CSTL is truly a national resource, conducting outstanding research to support the continued development of a wide range of measurement capabilities,
providing critical and reliable chemical and physical properties data and essential reference standards. Its work spans the entire scientific spectrum, from
fundamental physics through chemistry and into biology, and supports an astonishingly diverse group of industries. The quality of the scientific staff is superb, and
the laboratory has undergone a rather dramatic transformation over the past decade or so to become entrepreneurial and customer-focused while being mindful to
maintain and advance its core competencies.” (p. 30).

“During the assessment period there has been excellent progress in the development and advancement of optical standards, an area in which NIST excels.... A
challenge faced by the Physics [aboratory is the need to retain and recruit hish-profile seientists who are in demand by universities or industry.. .. In general, the
relevance of the work in all divisions of the Physics Laboratory is high to very high” (pp. 80, 84).

“The MSEL has impressive programs of very high quality and technical merit as well being both relevant and effective.... The MSEL fulfills its NIST mission
well, and effectively disseminates information through the production of Standard Reference Materials (SRMs), Recommended Practice Guides, and
databases....[The NIST Center for Neutron Research’s] internal science program covers an impressive range with excellent depth. Good topics are pursued with
highly visible results, and many problems addressed have technological interest. ” (pp. 69, 70).

“In the past 2 years, BFRL has had an outstanding record of service to the country.... The BFRI was very active during the past 2 years, to a large extent because
of the extra burdens of major research for the country on the WTC [World Trade Center] investipations and the application of new and developed procedures for
the determination of contaminant spread in buildings. The WTC activities, along with the investieation of the firc at The Station nightelub in Rhode Island,
represent the first two official investizations carricd out under NCSTA [National Construction Safety Team Act of 2002]. The excellent manner in which these
investigations were carried out is a highlishi of this period for BERL and an example of the ability of this laboratory to marshal expertise, both from in-house and
from outside consultants. and to manage such investigations in a fully professional manner” (p. 18).

“The Information Technology Laboratory ranks with the best of the U.S. government laboratories in the quality and merit of its technical work. The technical

quality of the work is uniformly very high across all six divisions.... The projects reviewed generally evinced high technical quality because of the caliber of the
scientists, the significant accomplishments in the work, and the collaboration with other scientists enabling breakthrough work that could not be done in isolation.”

(. 53).

Measure 1b: Citation impact of NIST-authored publications

Within the scientific community, citation rates are often used to measure the demand for or relevance of published research. Citation analysis also provides an
independent and objective validation of peer review findings as research has shown that high citation rates — the cumulative number of citations per publication —
correlate with peer review judgment in terms of scientific quality and relevance. Citation rates, when combined with other metrics such as publication counts,

TA - 21



provide a useful measure of the utility and relevance of NIST’s research and illustrate the increased dissemination of the scientific knowledge and technical
standards that support innovation, productivity improvements, and overall quality of life improvements.

NIST assesses its citation impact with data collected by Thomson Scientific, formerly the Institute for Scientific Information (ISI), which has been collecting
research publication data for more than 40 years and now maintains one of the most comprehensive sources of available publication data for scientific and
technical organizations. This measure represents NIST’s “relative citation impact” - that is, the average citation rate per NIST publication relative to Thomson’s
Scientific’s baseline citation rate number for all scientific and technical organizations. For this measures, the relative citation impact covers all citations of
papers published in the last five years (e.g., the 2007 citation impact will cover the 2003-2007 time frame) as reported by Thomson Scientific. In addition,
according to Thomson Scientific's Essential Science Indicators, NIST is ranked number one for the top ten most-cited publications among U.S. Government
institutes in the field of materials science from January 1996 - April 30, 2006."

FY 2007 and 2008 Targets: NIST’s relative citation impact for the past 25 years (1981-2005) has been consistently above average. These data demonstrate that
NIST consistently produces relevant scientific and technical publications, and NIST expects the past trend of above average relative citation impact on its peer-
reviewed publications to continue. This measure, which was discontinued in FY 2004 to reduce the overall number of NIST performance measures, will be
reestablished as a NIST GPRA measure starting in FY 2007. Citation impact reflects the utility and relevance of NIST research and is outcome-oriented.

Measure 1c: Peer-reviewed technical publications

Technical publications represent one of the major mechanisms NIST uses to transfer the results of its research to support the nation’s technical infrastructure and
provide measurements and standards — vital components of leading-edge research and innovation — to those in industry, academia, and other government
agencies. Each year, NIST’s technical staff produces a total of 2,000 to 2,200 manuscripts and publications with approximately 50-60 percent appearing in
prestigious scientific peer-reviewed journals. A peer-reviewed journal is a publication in which articles are formally reviewed by the journal’s editors and/or a
panel of experts and respected researchers in a specific field of study before being accepted for publication.

This measure is a direct count of NIST technical manuscripts that have been published in an elite body of influential scientific peer-reviewed journals as
compiled in the Web of Science® bibliographic database maintained by Thomson Scientific, formerly the Institute for Scientific Information (ISI). Thomson
Scientific has been collecting research publication data for more than 40 years and now maintains one of the most comprehensive sources of available publication
data for scientific and technical organizations. This measure reflects in part the quality and demand for NIST publications.

In addition to peer-reviewed journals, NIST publishes its measurement methods and standards through conference proceedings, NIST interagency reports, and
special publications. For example, the NIST Journal of Research highlights NIST’s research and development in the area of metrology and related fields of
physical science, engineering, chemistry, applied mathematics, statistics, biotechnology, and information technology. Also, special publications such as NIST
Recommended Practice Guides target specific industries and provide users with valuable guidance on specialized measurement techniques and methods for
interpreting results.

17U.S. Government Research Facilities: How in the World Do They Compare?,” Science Watch®, Vol 17, No. 5, September/October 2006, pp. 1-2.
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FY 2007 and FY 2008 Targets: The data collection process for this measure has been improved to more accurately and efficiently reflect the number of NIST
technical publications that are published in peer-reviewed journals in a fiscal year. In previous years, this data was derived from a direct count of NIST technical
manuscripts that were reviewed and approved for publication in peer-reviewed journals by the NIST Editorial Review Boards as well as the number of approved
manuscripts actually published in peer-reviewed journals for that fiscal year. This process was time-consuming since it involved the tracking of individual
manuscripts from the review stage to the actual publication date. Beginning in FY 2007, this measure is a direct count of NIST technical manuscripts that have
been published in an elite body of influential peer-reviewed journals as compiled in the Web of Science® bibliographic database maintained by Thomson
Scientific. This measure was adopted in FY 2005 to better reflect the quality and demand for NIST research results and standards services. While NIST expects
to produce a consistent number of technical publications peer-reviewed publications over time, target estimates may need to be adjusted once additional trend
data are available.

Measure 1d. Standard Reference Materials (SRMs) sold

Standard Reference Materials are the definitive source of measurement traceability in the United States; all measurements using SRMs can be traced to a
common and recognized set of basic standards that provides the basis for compatibility of measurements among different laboratories. SRMs are certified in the
NIST Laboratories for their specific chemical and material properties. Customers use SRMs to achieve measurement quality and conformance to process
requirements that address both national and international needs for commerce and trade and public safety and health. For example, NIST recently developed a
new SRM that will help the petroleum industry meet new Environmental Protection Agency regulations for sulfur levels in diesel fuel.

FY 2007 and 2008 Targets: This measure represents a direct count of the number of SRM units sold to customers in industry, academia, and other government
agencies. Recent trends illustrate a high (roughly 30,000 per year) and slightly increasing number of SRMs disseminated annually. Recent increases are due to
restoration of key SRMs to inventory. NIST expects this trend to stabilize over time, resulting in a consistent number of SRMs disseminated annually. The
FY 2008 target aims for an increase in SRMs disseminated, but may be revised based on the trend indicated by FY 2006 and FY 2007 outcomes.

Measure le. Downloads of NIST-maintained datasets

NIST provides online access to over 80 scientific and technical databases. These databases cover a broad range of substances and properties from a variety of
scientific disciplines. Some datasets — such as the NIST Chemistry WebBook, NIST Physical Reference Data Systems, and the NIST Ceramics WebBook — are
comprehensive and contain a large number of databases, while others serve very specific applications. NIST’s online data systems are heavily used by industry,
academia, other government agencies, and the general public and represent another method NIST uses to deliver its measurements and standards tools, data, and
information. This measure is a direct count of the annual number of downloads of NIST-maintained data. While this count demonstrates a very high level of
data dissemination, it does not capture the distinct number of users that have accessed the databases (NIST cannot and does not collect user-specific data on web
transactions).

FY 2007 and FY 2008 Targets: While over time NIST expects a consistent level of online data dissemination, it is difficult to develop long-term target
estimates without additional trend data, and FY 2007 and FY 2008 targets may need to be adjusted.
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Measure 1f. Number of calibration tests performed

NIST offers more than 500 different types of physical calibrations in areas as diverse as radiance temperature, surface finish characterization, and impedance.
NIST calibration services and special tests are characterizations of particular instruments, devices, and sets of standards with respect to international and national
standards. NIST calibration services provide the customer with direct traceability to national and international primary standards. This measure illustrates the
quantity of physical measurement services provided by NIST for its customers, including calibration services, special tests, and Measurement Assurance
Programs (MAPs). MAPs are quality control programs for calibrating entire measurement systems.

The output data represent a direct count of calibration tests performed. The data provide information on service output levels only and represent a measure of
throughput but not workload per se, as the time and calibration effort required can vary substantially across calibration tests. As with SRMs and NIST-
maintained datasets, downstream impact is a function of the nature of individual calibration services provided more than the sheer volume of tests performed.

FY 2007 and FY 2008 Targets: This measure has been adjusted to better demonstrate the level of calibration output. NIST has moved from reporting the
number of items calibrated to reporting the number of tests performed in a given fiscal year. FY 2007 represents the first year NIST will begin formally
reporting progress on this measure; however, historical data have been provided. While the annual demand for calibrations can fluctuate due to several factors
outside NIST’s control, including improvements in measurement technology that lessen the need for frequent calibrations, improved leverage in the marketplace
where NIST provides calibrations to secondary service providers, consolidation of calibration activities within large R&D organizations, and industry
consolidation (as, for example, in defense-related industries), NIST expects to perform a consistent number of calibrations annually. The FY 2008 target aims for
consistent number of calibration tests performed, but may be revised based on the trend indicated by FY 2006 and FY 2007 outcomes.
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Program Evaluation:

Visiting Committee on Advanced Technology
The programmatic goals and strategic direction
of NIST as a whole are reviewed regularly by
the Visiting Committee on  Advanced
Technology (VCAT). Established by Congress
in 1988, the VCAT functions solely as an
advisory body in accordance with the provisions
of the Federal Advisory Committee Act.
Comprised of distinguished individuals with
diverse backgrounds from industry and
academia, the VCAT provides a representative
cross-section of traditional and emerging
technologies.

In its most recent annual report, the VCAT
commended NIST for “aggressively undertaking
new strategic planning activities to help ensure
that programs and investment strategies are
better aligned with NIST’s mission and national

Dr. Thomas M. Baer
Executive Director, Stanford Photonics
Research Center, Stanford University

Ms. Deborah L. Grubbe, P.E., Chair
Vice President, Group Safety
and Industrial Hygiene, BP

Dr. John F. Cassidy
Ret. Senior Vice President, Science &
Technology, United
Technologies Corporation

Dr. Paul A. Fleury
Dean of Engineering & Frederick W.
Beinecke Professor of Engineering and
of Applied Physics, Yale University

Dr. E. David Spong, Vice Chair
Retired President, Integrated Defense
Systems,

The Boeing Company

Dr. Lou Ann Heimbrook
Vice President of Global Operations,
Merck Research Laboratories,
Merck & Co. Inc.

Dr. Donald B. Keck
Retired Vice President, Research
Director, Corning Incorporated

Mr. Gary D. Floss
Director, Quality Assurance &
Continual Improvement, Marvin

Windows and Doors

Mr. Thomas A. Saponas
Retired Senior Vice President & Chief
Technology Officer, Agilent Technologies

Dr. James W. Serum
President, SciTek Ventures

Mr. Edward J. Noha
Chairman Emeritus, CNA
Financial Corporation

Mr. W. Wyatt Starnes
Chairman & CEO, SignaCert, Inc.

Mr. Robert T. Williams
Vice President Track-Type Tractors
Division, Caterpillar Inc.

priorities.” See http://www.nist.gov/director/veat/index.htm for additional information on the VCAT, including its most recent annual report.

Cross-cutting Activities:
Intra-Department of Commerce

e NOAA: NIST works with NOAA on the Federal Natural Disaster Reduction Initiative, which is focused on reducing the costs of natural disasters and
saving lives through improved warnings and forecasts and information dissemination. Also, NIST and NOAA are among a group of Federal agencies
focused on the global climate change initiative to accelerate new global observation technologies to improve the understanding of global climate

change.

e NTIA: NIST and NTIA cooperate to support development of ultrawideband signal technology, a new wireless technology that will improve
communications for emergency services and other applications.
e ITA: NIST has a long history of collaboration with ITA on technical barriers to trade. Currently, NIST & ITA are collaborating closely under the

terms of the DOC Standards Initiative.

Other government agencies

NIST provides research and services in measurement and standards to almost every other agency in the Federal government with scientific missions contracted
through specific Interagency Agreements or memoranda of understanding. NIST measurement research, services, and facilities have long contributed to national
defense and security, to the nationwide safety and quality assurance systems that ensure the accuracy of health care measurements, to the accuracy of
environmental measurements, and to law enforcement standards. NIST plays an essential role in a wide variety of intra-governmental and government—industry
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coordination committees. For example, NIST has leadership positions on the committees, subcommittees, and working groups of the National Science and
Technology Council (NSTC).

Private sector

NIST’s mission is to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards, and technology in ways that enhance
economic security and improve our quality of life. As such, the NIST Laboratories have extensive and diverse interactions with industry, which provide an
important source of information about the quality, direction, and future demand for NIST products and services. Many of the laboratories’ primary outputs, such
as Standard Reference Materials and calibration services, are critically important to the quality and cost efficiency of products and production processes
throughout U.S. industry. In addition, the NIST staff use technical publications, conferences, and workshops as mechanisms to transfer the results of their work
to the U.S. private sector that need cutting-edge measurements and standards.

External Factors and Mitigating Strategies:

Industry-specific business conditions and technological developments affect the level and range of demand for NIST products and services over time. In general,
NIST seeks to mitigate the effects of external technological and market uncertainties by maintaining varied and close relationships with its customer base.
Through conferences, workshops, technology roadmaps, and many other forms of interaction with its customers, NIST regularly evaluates and adjusts to the
direction and level of demand for measurements, standards, reference data, test methods, and related infrastructural technologies and services.

NIST Performance Goal 2: Raise the productivity and competitiveness of small manufacturers.

Corresponding DOC Strategic Goal and Objective:

Strategic Goal 1: Provide the information and tools to maximize U.S. competitiveness and enable economic growth for American
industries, workers, and consumers.

General Goal/Objective 1.4: Position small manufacturers to compete in a global economy

Rationale for Performance Goal:

Operating under the authority of 15 U.S.C. 278k, Hollings MEP is a federal-state-local partnership program that provides small U.S. manufacturers with access
to manufacturing technologies, resources, and expertise. Through Hollings MEP’s network of manufacturing centers, linked to state, university, community
college, and private sources of technology and expertise, NIST helps smaller firms adopt advanced manufacturing and management technologies as well as
innovative business practices to position them to compete in the global economy.

The Nation’s approximately 350,000 small manufacturers employ over eleven million people providing intermediate parts and equipment that contribute more
than half of the value of U.S. manufacturing production. Their role in manufacturing supply chains is crucial; and the Nation’s future manufacturing productivity
and competitiveness rests largely on the ability of these establishments to raise their efficiency, lower their costs, and implement a culture of innovation into their
business operations. Hollings MEP helps companies transform themselves into high performance enterprises — productive, innovative, customer-driven, and
competitive — by efficiently providing high value technical and advisory services, including access to industry best practices.
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Hollings MEP’s ultimate goal is to measurably improve the productivity and competitiveness of all its clients. The model below demonstrates the impact path (or
value creation chain) of the Hollings MEP program — from inputs such as appropriated funds and staff to end-outcomes such as productivity improvements for
the small manufacturing sector. In addition, the model also depicts how NIST measures the progress of the Hollings MEP program along its impact chain.

Hollings MEP’s Impact Path and Evaluation Methods: Results-based Management for Advisory Services

Inputs Activities Firm-level Outcomes
Funding Hollings MEP Centers provide: Business Impacts Bty st ol
1V W]
* Federal finding Information Cost savings manufacturing firms

* Statellocal funding Decision support Capital investment Increased global competitiveness
. Client fees Implementation assistance Jobs ereated and innovation of U.S.-based

® Centers’ services help Sales (new and retained) mm e . ‘

Staff manufacturing clients adopt * Improved supply chain efficiency

* Trained Hollings MEP advanced manufacturing and Profit margin Improved job opportunities for U.S.
Center staff management tephnoiogies as well as Improvements in: Ll

* National Hollings MEP innovative business practices - Manufacturing systems

. ~-Human resources system
program staff provide
rogram oversight. trainin; ey
DIogh b ~-Marketing and sales systems
technical business assistance
--Management systems

Higher rates of business survival

Output Tracking
Hollimps MEP tracks the number of
clients served each year (approx.
16.000) and the total number of
activities performed by Hollings MEP
Centers (over 20.000/year).

Measuring Client Impacts

Through an annual client survey, Hollings
MEP tracks the tmpacts of Center
assistance on several major firm-level
indicators (sales, cost savings, jobs) Asa
set, these indicators suggest the presence
of business changes that are positively
associated with productivity growth and
competitiveness.
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Explanation of Performance Measures:

Hollings MEP’s manufacturing assistance centers work at the grassroots level with each Hollings MEP center, providing local manufacturers with expertise and
services tailored to their most critical needs. The program uses the measures below to demonstrate both a level of activity as well as the outcomes resulting from
the services Hollings MEP Centers provide. As the program’s emphasis shifts towards innovation and technology deployment in line with the Next Generation
MEP strategy, MEP’s performance evaluation system will be revised to align with program objectives.

Measure 2a. Number of clients served by Hollings MEP Centers receiving Federal funding

Hollings MEP works with the Nation’s small manufacturing firms to provide assistance to overcome barriers to productivity growth and competitiveness. This
measure represents the annual number of new and repeat clients served by Hollings MEP Centers who received training, technical, and business assistance
ranging from informational seminars and training classes to in-depth technical assistance typically beginning with the implementation of lean enterprise concepts
and progressing to strategic re-positioning and access to new markets.

FY 2007 and FY 2008 Targets: FY 2007 and FY 2008 targets are based on appropriations of $46.3M for each year. The decrease in targets between FY 2007
and FY 2008 reflects the impact from a recompetition of the MEP centers and is consistent with executing the Next Generation MEP strategy.

Measure 2b. Increased sales attributed to Hollings MEP Centers receiving Federal funding
Measure 2¢c. Capital investment attributed to Hollings MEP Centers receiving Federal funding
Measure 2d. Cost savings attributed to Hollings MEP Centers receiving Federal funding

Together the measures above — increased sales, capital investments, and cost savings, all attributed to Hollings MEP Centers receiving Federal funding — provide
quantitative indicators of the bottom-line impacts Hollings MEP services provide. As a set, these measures indicate changes that are positively associated with
productivity growth and competitiveness — two factors that are crucial for American manufacturers to manage and succeed in the rapidly changing manufacturing
environment. Data are collected through an annual survey of clients receiving services from Hollings MEP Centers.

FY 2007 and FY 2008 Targets: FY 2007 and FY 2008 targets are based on appropriations of $46.3M for each year. The decrease in targets between FY 2007
and FY 2008 reflects the impact from a recompetition of the MEP centers and is consistent with executing the Next Generation MEP strategy.

Program Evaluation:
National Academy of Public Administration (NAPA)
In 2004 NAPA, an independent, nonpartisan organization chartered by Congress to improve government performance, completed the second part of a two-phase
review of the Hollings MEP program. The first phase focused on re-examining Hollings MEP’s core premise, and NAPA found: “...barriers to improving the
productivity of small manufacturers identified by earlier studies remain, although they have changed in their relative impacts.... The Panel finds that the core
premise of the Program remains viable as it is fulfilling its mission by leveraging both public and private resources to assist the Nation’s small manufacturers.”
The second phase evaluated alternative business models for the program. NAPA provided several recommendations, including:

e Emphasize technology diffusion, product development, and supply chain integration services.

e  Build an integrated national network.
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Improve the national coordination of state level organization partnering.

Review and adopt business best practices used by other federal/state programs.

Improve the system-wide sharing of knowledge and information and the systems for measuring performance.
Coordinate with other DOC manufacturing related programs.

Include structural and operational changes in the strategic planning processes.

Full text versions of the reports are available at http://www.napawash.org/Pubs/NIST0903.pdf and hitp://www.napawash.org/Pubs/NIST6-2-04.pdf.

Hollings MEP National Advisory Board

External review of the programmatic objectives of MEP is conducted by MEP’s National Advisory Board (NAB), which was established by the Secretary of
Commerce in October 1996. Recently, the charter for the MEP NAB was amended to add flexibility and respond to the program’s shift in emphasis to enhancing
firms’ innovation capabilities. NIST is now in the process of appointing additional board members and the program has tentatively scheduled the first meeting of
the reconstituted board in spring 2007.

Cross-cutting Activities:

Intra-Department of Commerce

Hollings MEP has collaborated with the International Trade Administration (ITA), the Minority Business Development Agency (MBDA), and the Economic
Development Administration (EDA) on a number of projects. For example, Hollings MEP has worked with ITA on efforts to open global markets to American
small and medium-sized manufacturers interested in but inexperienced with exporting activities.

Other government agencies

Hollings MEP collaborates with a wide range of agencies that regulate or provide programs and services that affect small manufacturing businesses, including the
Departments of Agriculture, Defense, Energy, Health and Human Services, Housing and Urban Development, and Labor, as well as with the Environmental
Protection Agency, National Aeronautics and Space Administration, and the Small Business Administration.

Government/Private sector

Hollings MEP Centers work directly with small and medium-sized manufacturing establishments, typically those with fewer than 500 employees. Because the
centers are joined in a network through NIST, even the smallest firms are able to tap into the expertise of knowledgeable manufacturing and business specialists
throughout the United States. The Hollings MEP network of centers positions small manufacturers to compete in the global economy through services that are
grounded in business strategy development, advanced marketing techniques, new product development, the integration of supply chains, and increasing the
technical and problem solving skills of the workforce. In addition, Hollings MEP leverages public and private resources to help smaller manufacturers by
collaborating with a number of organizations, including the National Association of Manufacturers, the State Science and Technology Institute, state and local
employment training entities, and hundreds of universities and community colleges.

External Factors and Mitigating Strategies:
The economic and technological environment for small manufacturers in the United States continues to change rapidly. To maximize its effectiveness, Hollings
MEP must not only respond rapidly to its clients’ changing needs, but also must anticipate changes in the business environment facing smaller manufacturers.
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NTIS Performance Goal 1: Increase public access to worldwide scientific and technical information
through improved acquisition and dissemination activities.

Corresponding DOC Strategic Goal:
Strategic Goal 2: Promote U.S. innovation and_industrial competitiveness by protecting intellectual property, enhancing technical
standards, and advancing measurement science.

General Goal/Objective 2.1: Develop tools and capabilities that improve the productivity, quality, dissemination, and efficiency of research

Rationale for Performance Goal:

The National Technical Information Service (NTIS) operates a central clearinghouse of scientific and technical information that is useful to U.S. business and
industry. Without appropriated funds, NTIS collects scientific and technical information; catalogs, abstracts, indexes, and permanently archives the information;
disseminates products in the forms and formats most useful to its customers; develops electronic and other new media to disseminate information; and provides
information processing services to other Federal agencies. NTIS’s revenue comes from (1) the sale of technical reports to business and industry, schools and
universities, state and local government offices, and the public at large; and (2) services to Federal agencies that help them communicate more effectively with
their employees and constituents.

NTIS promotes the development and application of science and technology by providing technologically advanced global e-commerce channels for
dissemination of its specialized information to business, industry, government, and the public. The NTIS bibliographic database (from 1990 to the present) is
available via the Internet free of charge. Users are allowed to download items in the collection in electronic format for a single low fee or at no charge if under
five pages.

Explanation of Performance Measures:
Measure 1a: Number of Updated Items Available (annual)

The number of items available for sale to the public from NTIS includes scientific, technical, and engineering information products added to the permanent
collection, as well as items made available through online electronic subscriptions.

Each publication added to the permanent collection is abstracted, catalogued, and indexed so that it can be identified and merged into the permanent
bibliographic database for future generations of researchers and the public who may benefit from this valuable research. Other information products are available
as full text documents in electronic format through numerous NTIS online information services. This material is acquired primarily from U.S. government
agencies, their contractors and grantees, and also from international sources. NTIS collects approximately 35,000 scientific and technical reports annually and
another 640,000 items in the form of articles, updates, advisories, etc. that are contained in various subscription products and databases it distributes. The
number of updated information products available each year from NTIS is approximately 675,000, but the number largely depends on input from other
government agencies.
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Measure 1b. Number of Information Products Disseminated (annual)

This measure represents information disseminated and includes compact discs, diskettes, tapes, online subscriptions, Web site pages, as well as traditional paper
and microfiche products.

The shift in information dissemination practices from traditional paper copy to electronic-based dissemination has improved NTIS’s ability to provide quality
products, increase the number of products distributed, and increase the number of customers that have access to valuable scientific and technical information.
NTIS is continually striving to stay abreast of the latest technological advances in information dissemination processes to improve its ability to meet the demands
of the public. NTIS continues to enhance its ability to stay current in the e-commerce environment, while continuing to serve customers that require the more
traditional distribution methods, as demonstrated in our targets above.

FY 2007 and FY 2008 Targets: The FY 2007 and FY 2008 targets have been increased to reflect increases in expected dissemination activity, as demonstrated
in the FY 2005 actual data.

Measure 1c. Customer Satisfaction

This measure represents the percentage of NTIS customers that are satisfied with the quality of their order, the ease of order placement, and the timely processing
of that order. Orders for NTIS’s vast collection of scientific and technical information are received by phone, fax, mail, and online, and are filled in a variety of
formats. NTIS’s continual efforts to maintain and possibly improve this very high rate of customer satisfaction are essential to the success of NTIS’s performance
and mission to collect and disseminate scientific and business-related information.

The percentage of satisfied customers is derived from the number of customer complaints compared to the total number of orders taken. It does not take into
account inquiries about the status of an order or other general questions.

Program Evaluation:

The Office of the Inspector General (OIG) contracted with KPMG and prepared its audit (Audit Report No. FSD-18004-7-0002/November 9, 2006) of NTIS’
FY 2006 Financial Statements that includes a review of the Annual Report detailing NTIS’ program activity. The audit results indicated that NTIS has
established an internal control structure that facilitates the preparation of reliable financial and performance information.

Cross-cutting Activities:

Other government agencies

NTIS provides a variety of services that assist other agencies in developing, producing, and disseminating their information. These services include fax
management services; reproduction of paper, computer, and microfiche products; billing and collection services; product storage and distribution; Web hosting;
and database management and distribution. Specific examples are listed below:

e Department of Agriculture (Team Nutrition) - NTIS provides USDA with bulk order processing and distribution of its nutrition education materials
to its constituents.

e Department of Treasury (U.S. Customs) - NTIS hosts a Web site on behalf of U. S. Customs Service allowing the dissemination of information on
legal rulings.
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e  Office of Personnel Management (OPM) — Recommends NTIS to other government agencies for e-learning support.

External Factors and Mitigating Strategies:

NTIS’s requirement to operate on a substantially self-sustaining basis precludes it from making all information in its collection available on the Web for free.
Occasionally NTIS receives questions from the public on this issue. NTIS responds with an explanation of the many services (bibliographic control, preservation
and storage) included in its pricing.
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Data Validation and Verification

NIST

NIST's Program Office conducts an annual review of its quantitative performance data to ensure that it is complete and accurate. During this process, Program
Office staff discuss the data with appropriate offices to assess results relative to forecasts and to understand long-term trends and drivers of performance.
Program Office staff also review the verification and validation procedures used by the offices that provide the source data and verify that the source data itself is
identical to or consistent with the reported data. For its qualitative performance measure, the NIST Program Office provides summary findings from the NRC
review of the NIST Laboratories; the complete results of that evaluation are available for public review.

The table below summarizes the data validation and verification processes for each organization in the Technology Administration.

Performance Measure

NIST Measure la: Qualitative
assessment and review of technical
quality and nierit using peer review

NIST Measure 1b: Citation impact
of NIST-authored publications

NIST Measure le: Peer reviewed
technical publications

Data Source

On-site interviews and
discussions with NIST
management and rosearch
staff by independent

cxternal scientific and
technical experts, managed
by the NRC.

Thomson Scientific,
formerly the Institute for
Scientific Information (IST)

Web of Science®
bibliographic database
compiled by Thomsen

Scientific, formerly the
Ingtitute for Scientific
Information (181}

Data
Storage

Frequency

Lach I aboratory
reviewed every other
year.

Ongoing NIST

Ongoing

Internal Control Procedures

Oversisht of laboratory-
spectfic expert review panels
provided by the NRC.

Data represents NIST’s
“relative citation impact” - that
is, the average citation rate per
NIST publication relative to
Thomson’s Scientific’s
bascline citation rate number
for all scientific and technical
organizations. Internal
controls include verification
and review by NIST
Information Services Division
and the NIST Program Office.

Publication data is collected
by Thomson Scientific. Data
represents analysis performed
by NIST Information Scrvices
Division  Internal controls
include verification and review
by the NIST Program Office

Data Limitations

Diata are qualitative in nature

Factors such as self-citations,
citation circles, multiple
authorship may affect the
reliability of any data of this
naturc. However, even with such
factors citation frequency
analyses is broadly recognized as
an indicator of the importance or
utility of a publication.

Output only

Actions to
be Taken

None
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Performance Measure Data Source Frequency Data Internal Control Procedures Data Limitations Actions to
Storage be Taken
NIST Measure 1d: Standard NIST Technology Services | Ongoing NIST Data represent direct and Data provide information on None
Reference Materials (SRMs) sold Technology verifiable counts of: 1) the output levels only. NIST
Services number of SRMs sold to measure 2b reflects the number of

NIST Measure le: NIST-
maintained datasets downloaded

NIST Measure 1f: Number of
calibration tests performed

NIST Measure 2a: Number of
clients served by Hollings MEP
Cenfers receiving Federal funding

NIST Measure 2b: Increased sales
altributed to Hollings MEP Centers
rceciving Federal funding

NIST Measure 2¢; Capital
mvestmoent attributed o Hollings
MEP Centers receiving Federal
funding

NIST Measure 2d: Cost savings
attributed to Hollings MEP Centers
rceciving Federal funding

The clicat impact survey is
administered by a private
firm, Synovate, located in

Arlington Heights 11

The survey is
conducted four times
per year, and clients
are sclected based on
when they completed
the first projeet with
a Hollings MEP
Center in the
previous year. For
example, a clicat that
completes a project
with a Hollings MEP
Center in Eebruary
2004 is surveyed in
January/Bebruary
2005 This process 1s
1ised to reduce
respondent burden,
raise overall response
rates, and improve
data guality. Clicats
are asked to estimate
how the group of
Hollings MEP.
provided serviecs
over the previous two
vears has affected
their business
performance in the
12 month period
prior ta the survey
date.

Survey data
is sent
dircetly to
Hollings
MEP for
analysis.
Hollings
MEP reviews
and storcs
survey data
received
from
Synovate.

customers 2) the number of
times a NIST-maintained
dataset has been downloaded;
and 3) calibration tests
performed by the NIST
Laboratories. Internal
controls include verification
and review by NIST
Technology Services and the
NIST Program Office and
Budget Division.

Internal controls include
verification and significant
review of the Synovate data by
Hollings MEP staff. Crileria
are in place for identifying
outlicrs in the data. Cenlers
verify the outlicr and if
necessary, the data are revised
based on the Cenler review.

users accessing these datasets; it
does not reflect unique users or
capture how the data was used.

As with similar survey
mstruments, sources of
uncertainty include variation in
interpretation of speeific
questions: variation in the
cstimation fechnigues used in
response to speeific guestions;
variation in the quality of industry
data; missing valucs: and other
common survey problems.
Synovate uses standard survey
{fechniques fo clean the data,
ensure accurdcy and reliability,
and improve the response rate,
Reported data reflect the impact
of Hollings MEP services
primarily on small manufacturine
establishments. on some
occasions, Centers may clect to
serve establishmoents with over
500 employees.
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Performance Measure Data Source Frequency Data Internal Control Procedures Data Limitations Actions to
Storage be Taken
NTIS Measure la: Number of NTIS operates and Data is available All data is NTIS’ accounting and budget Output Only None
Updated Items Available (Annual) | maintains internal systems daily. Reports are stored within | offices analyze and report
for collecting acquisition produced monthly. NTIS performance data to
statistics. systems. management. Data

NTIS Measure 1b: Number of

Information Products Disseminated

(Annual)

NTIS Measure 1c: Customer
Satisfaction

INTIS records every
fransaction using a
commercial order
processing system modificd
to meet its specific needs
together with a standard

Web analysis software
package used by industry,

NTIS operates and
maintains internal systems
for processing collected
information. NTIS records
every transaction using a
commercial order
processing system modified
to meet its specific needs.

Internal management
activily reports are
produced daily,
SUmmarics are
produced monthly.

Internal management
activity reports are
produced daily,
summarics are
produced monthly.

All data 1s
stored within
NITIS
gystems.

All
information
is stored
within NTIS
systems.

verification is provided
through regular internal
independent auditor reporting.

NTIS® accounting and budget
offices analyze and report
performance data to
management. Data
verification is provided
through resular internal
independent auditor reporting.

NTIS accounting and budget
offices analyze and report
performance data to
management. Data
verification is provided
through regular internal and
independent auditor reporting.

Output Only

None

None
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2007 Continuing Resolution
Adjustment to support level in FY 2007 President's Budget
2008 Adjustments to base:
plus: Uncontrollable cost changes
less: Amount absorbed
2008 Base Request
plus: 2008 Program change
less: Unobligated balance end of year
2008 Estimate

Comparison by activity/subactivity:
Under Secretary for Technology

Under Secretary for Technology - Pos./BA
FTE/Obl.
TOTALS Pos./BA
FTE/Obl.
Adjustments for:
Recoveries

Unobligated balance, start of year
Unobligated balance, end of year
Unobligated balance expiring

Budget Authority

Financing from transfers:
Transfers to other accounts (+)

Appropriation

Department of Commerce
Technology Administration

Office of the Under Secretary for Technology

Salaries and Expenses

SUMMARY OF RESOURCE REQUIREMENTS

(Dollar amounts in thousands)

Exhibit 5

Budget Direct
Positions FTE Authority Obligations

5 7 $2,000 $2,000
2) (515) (515)

0 0 89 89
0 0 (81) (81)

5 5 1,493 1,493

) 3) 64 64
0 0 0 (176)

0 2 1,557 1,381

Increase/
2006 2007 2008 2008 (Decrease)
Actual Continuing Resolution Base Estimate Over 2008 Base
Per- Per- Per- Per- Per-

sonnel Amount  sonnel Amount  sonnel Amount  sonnel Amount  sonnel Amount

10 $5,923 5 $2,000 5 $1,493 0 $1,557 5) $64
14 5,495 7 2,000 5 1,493 2 1,381 3) (112)

10 5,923 5 2,000 5 1,493 0 1,557 5) 64
14 5,495 7 2,000 5 1,493 2 1,381 A3) (112)

0 0 -0 0 0

0 0 0 0 0

0 0 0 176 176

428 0 0 0 0

5,923 2,000 1,493 1,557 64

0 0 0 0 0

5,923 2,000 1,493 1,557



Comparison by activity:
Under Secretary for Technology
Under Secretary for Technology

Department of Commerce
Technology Administration

Office of the Under Secretary for Technology

Salaries and Expenses

SUMMARY OF REIMBURSABLE OBLIGATIONS

(Dollar amounts in thousands)

Exhibit 6

Increase/
2006 2007 2008 2008 (Decrease)
Actual Continuing Resolution Base Estimate Over 2008 Base
Per- Per- Per- Per- Per-
sonnel  Amount sonnel Amount sonnel  Amount sonnel  Amount sonnel Amount
Pos./BA 0 $250 0 0 0 0 0 0 0 0
FTE/Obl. 0 236 0 0 0 0 0 0 0 0
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Total Obligations
Financing:
Offsetting collections from:

Federal funds
Non-Federal sources

Total offsetting collections
Unobligated balance, start of year
Unobligated balance, end of year
Unobligated balance expiring
Budget Authority

Financing:

Transfer to other accounts
Transfer from other accounts

Appropriation

Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
SUMMARY OF FINANCING
(Dollar amounts in thousands)

Exhibit 7

Increase/
2006 2007 2008 2008 (Decrease)
Actual Continuing Resolution Base Estimate Over 2008 Base
$5,731 $2,000 ' $1,493 $1,381 ($112)
(236) : 0 0 0 0
0 0 0 0 0
(236) 0 0 0 0
0 0 0 0 0
0 0 0 176 176
428 0 0 0 0
5,923 2,000 1,493 1,557 64
0 0 0 0 0
0 0 0 0 0
5,923 2,000 1,493 1,557 64
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Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
ADJUSTMENTS TO BASE
(Dollar amounts in thousands)

Perm. Pos. FTE

Exhibit 8

Amount

Other Changes:
Annualization of 2007 Pay raiS€.........ocoviieiiiiiiiiiiiiiii
2008 Pay increase and related costs
Change in compensable days
Personnel benefits:

Civil Service Retirement System (CSRS)........cccocviiiiiiiiiiiiiin.

Federal Employees' Retirement System (FERS)

Thrift Savings Plan (TSP)......coviiniiiii

Federal Insurance Contribution Act (FICA) - OASDI

Health InSUrance. ... ...oovviivettiti i
Rental payments to GSA
Other services:

Working Capital Fund (Departmental Management) ............................
General pricing level adjustment:

(0011 T 0 1o
Total, Adjustments to base required

Amount absorbed. ... ....o.iuiiiiii
Total, Adjustments to base requested

oo o]
oo o|§

$20
22

“4)
(D
(€))

35

O N

(€30)]
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Exhibit 9
Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
JUSTIFICATION OF ADJUSTMENTS TO BASE
(Dollar amounts in thousands)

FTE Amount
Other Changes:

Annualization of 2007 pay raise ............ ettt bttt h e h e b ettt h e bt h e a e bt e et et e a ettt e et et nnes 0 $20

A pay raise of 2.2 percent is assumed to be effective January 1, 2007.

Total cost in FY 2008 0f 2007 PAY TAISE.....ccvecverereerieireirreieieiereseesieeesesseseesesesseseas $78,667
Less amount requested 1n FY 2007 .....cccvoviiviiiiiieeiiecieecie e eneen (59,000)
Less amount absorbed in FY 2007......c.cccevveievienieniinineceeeetese et 0
Amount requested in 2008 to provide full-year cost of 2007 pay raise...................... 19,667
Payment to Departmental Management Working Capital Fund...........c..ccccvenenenne. 0
Total FY 2007 pay raise increase in FY 2008............ccoveeviiieieeerieeirieeeeeereeeee e 19,667
2008 Pay increase and related COSES.............ocoviriiiiiiiireninieicietee et te e seeae e asers e s e s e s e ssesenns 0 22

A general pay raise of 3.0 percent is assumed to be effective January 1, 2008.

Total cost in FY 2008 of pay iNCIrease ........cceeeveeeerierieeieeieiiesieecreereseee e $14,000
Amount absorbed in FY 2008........ccccouerieriirinienieinierienie et 0
Amount requested for FY 2008 pay raisSe ........ccoceevvieriieeniiennienieenieeiee e 14,000
Payment to Departmental Management Working Capital Fund...........ccccccevreeennee. 8,000
Total adjustment for FY 2008 pay INCIEASE .......ccuevverererreeierieeeerirenieeieseeseeensesenenee 22,000
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Change in compPensable dAYS ...........cocoiiiiiiiiiiiiiiiiere e st s b e ee e s 0 5

The increased cost of two more compensable days in FY 2008 compared to FY 2007 is calculated by dividing the FY 2007 estimated
personnel compensation ($519,000) and appllcable benefits ($131,000) by 260 compensable days. The cost increase of two more
compensable days is $5,000.

Personnel DENESItS ............occooiiiiiiiiiiiiiie ettt s e st st a e e are e eataeenabeesbaeenans 0 (D
Civil Service Retirement System (CSRS)......covievuiriirerrinieniesensiesiescesie e seeeeens $3
Federal Employees’ Retirement System (FERS). ....c.ccoceviiiiiiiniiniciiiciceciee 4)
Thrift Savings P1an (TSP).....cccceriiriiiiieciienie ettt re e n €9)
Federal Insurance Contribution Act (FICA) - OASDL.......cccoeviiiiiieeiierieceereeeiens 3)
Health INSUTANCE ........cevviiiiiiiniiiiieeie et sre et be e e e serestaessaesveesasesanaens 4

Civil Service Retirement System ($3,000) — The number of employees covered by the Civil Service Retirement System (CSRS) has risen
when compared with FERS employees. The estimated percentage of payroll for employees covered by CSRS will increase from
14.1 percent in FY 2007 to 21.8 percent in FY 2008. The contribution rate will remain at 7.0 percent in FY 2008.

Payroll subject to retirement systems ($519,000)

Cost of CSRS contributions in FY 2008 ($519,000 x .218 X .07) .cccevvevververerrennene $7,920
Cost of CSRS contributions in FY 2007 ($519,000 x .141 X .07) ccceeevevveeveeeeiennen. 5,123
Total adjustment t0 DASE ......cc.eeveriirririienieieetentere ettt st et st 2,797

Federal Employees’ Retirement System (-$4,000) — The number of employees covered by FERS has decreased when compared with CSRS
employees. The estimated percentage of payroll for employees covered by FERS will decrease from 85.9 percent in FY 2007 to 78.2 percent
in FY 2008. The contribution rate will remain at 11.2 percent in FY 2008.

Payroll subject to retirement systems ($519,000)

Basic benefit cost in FY 2008 ($519,000 X .782 X .112) c.ccceevvirerveirieierienesieeennens $45,456
Basic benefit cost in FY 2007 ($519,000 X .859 X .112) ccevvcviiriiiniinienieenieeieeeen 49,932
Total adjusStment 10 DASE .....ccceerveerieriierieiiieiereererte ettt (4,476)
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Thrift Savings Plan (-$1,000) — The cost of agency contributions to the Thrift Savings Plan will decrease as the number of FERS employees
decreases. The contribution rate will remain at 2.0 percent in FY 2008.

Thrift plan cost in FY 2008 ($519,000 X .782 X .02) ..ccoveeveirierieniieieeienieesieeee e $8,117
Thrift plan cost in FY 2007 ($519,000 X .859 X .02) ..ccceeruiiiiiriieirceeneeesie e 8,916
Total adjustment t0 DASE .......cccvvieiieiiiicieciiece ettt et ereeeeae e e eeraeeaee s (799)

Federal Insurance Contributions Act (FICA) - OASDI (-$3,000) — As the percentage of payroll covered by CSRS increases in FY 2008, the
cost of OASDI contributions will decrease. In addition, the maximum salary subject to OASDI tax will increase from $96,150 in FY 2007
to $102,300 in FY 2008. The OASDI tax rate will remain 6.2 percent in FY 2008.

FERS payroll subject to FICA tax in 2008 ($519,000 x .782 x .801 x .062)............. $20,156
FERS payroll subject to FICA tax in 2007 ($519,000 x .859 x .821 x .062)............. 22,693
Decrease (FY 2007-FY 2008).......coccviirireririnieienienieniesienieerenresie s s saeeae e s seenees (2,537)
OTP payroll subject to FICA tax in 2008 ($8,000 x .782 x .801 x .062)................... 311
OTP payroll subject to FICA tax in 2007 ($8,000 x .859 x .821 x .062).......ccecun... 350
Decrease (FY 2007-FY 2008)......cccuecerierererenieninenteretesiesreseestessessessessesssessesessens (39)
Total adjustment t0 DASE ......cc.ecvveiiereeiecieeeere ettt ere e eaeeaeene (2,576)

Health insurance ($4,000) — Effective January 2006, TA’s contribution to Federal employees’ health insurance premiums increased
by 9.3 percent. Applied against the FY 2007 estimate of $39,000, the additional amount required is $3,627.

Rental PAYMENts 10 GSA .........oooiiiiiiiest ettt rae e e s e s b e e e e ssa e s b e e eesse et esaee s assnesteennenanens 0 2
GSA rates are projected to increase 2.4 percent in FY 2008
OBET SEIVICES ......ceeiiiiiiiiiiiiitete ettt s bt e et e st et et e b e e et e st et e s se s essesaeeseeseestentesseneententessentenbensensen 0 35

An additional amount of $35,000 is required to fund cost increases in the Departmental Management Working Capital Fund.
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General pricing level adjustment................ccocooiiiiiiiiiiiiiiiii e 0 6

This request applies the OMB economic assumptions of 1.8 percent for FY 2008 where the prices that the government pays are established
through the market system. This factor was applied to other services for an increase of $5,598.

Total adjustments t0 base FeQUITEd ..............cocooiiiiiiiiiiiiee ettt e st e sbeess e e sbeesaneeneeenes 0 &9
Less amount absorbed! .................ooooviiiiiiiiiiiicecccecee ettt ettt ere et ereeaeereens 0 (81)
Total, adjustments t0 Dase reqUESted ...............cocuirviiriiieniieiiieni e et e et e s resbeebeenaes 0 8

"' T4 will absorb $81,000 of adjustments to base in all applicable object classes.
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Activity: Under Secretary for Technology
Subactivity: Under Secretary for Technology

Line Item

Under Secretary for Technology

Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
PROGRAM AND PERFORMANCE: DIRECT OBLIGATIONS
(Dollar amounts in thousands)

Exhibit 10

Increase/
2006 2007 2008 2008 (Decrease)
Actual Continuing Resolution Base Estimate Over 2008 Base
‘Per- Per- Per- Per- ‘ Per-
sonnel Amount sonnel Amount sonnel Amount sonnel Amount sonnel Amount
Pos./BA 10 $5,923 5 $2,000 5 $1,493 0 $1,557 ) $64
FTE/Obl. 14 5,495 7 2,000 5 1,493 2 1,381 3) (112)
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Activity: Under Secretary for Technology
Subactivity: Under Secretary for Technology

Line Item’

Under Secretary for Technology

Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses )
PROGRAM AND PERFORMANCE: REIMBURSABLE OBLIGATIONS
(Dollar amounts in thousands)

Exhibit 11

: Increase/
2006 2007 2008 2008 (Decrease)
Actual Continuing Resolution Base Estimate Over 2008 Base
Per- Per- Per- Per- Per- .
sonnel Amount sonnel Amount sonnel Amount sonnel Amount sonnel Amount
Pos./BA 0 $250 0 0 0 0 0 0 0 0
FTE/Obl. 0 236 0 0 0 0 0 0 0 0
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Exhibit 12
Department of Commerce
Technology Administration
Salaries and Expenses
JUSTIFICATION OF PROGRAM AND PERFORMANCE
OFFICE OF THE UNDER SECRETARY FOR TECHNOLOGY
Congressional Submission

Goal Statement

The Technology Administration (TA) works to improve U.S. technological competitiveness and promote U.S. innovation policy in the
Executive Branch, before Congress, and in international fora. The Under Secretary for Technology serves as one of the principal
officials responsible for the Administration’s technology policy, developing and promoting national policies and initiatives that use
technology and foster innovation to build America's economic strength. The statutory role of the Under Secretary is to serve in a
leadership capacity for the National Institute of Standards and Technology (NIST) and the National Technical Information Service
(NTIS). The Under Secretary also has delegated authorities from the Secretary, and currently serves as the Department’s Chief
Privacy Officer. Beginning in FY 2008, TA’s Office of the Under Secretary is proposed to be eliminated and its policy activities will
be elevated to the Secretary’s office.

Base Program

TA’s base resources will provide for the orderly shutdown of the Office of the Under Secretary, as technology policy activities are
elevated to the Secretarial level. Base funding will be used for personnel and other costs associated with this effort.
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Under Secretary for Technology

Exhibit 13
Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
INCREASE FOR FY 2008
(Dollar amounts in thousands)

Increase/(Decrease)
2008 Base 2008 Estimate Over 2008 Base
Personnel Amount Personnel Amount Personnel Amount
................ Pos./BA 5 $1,493 0 $1,557 (5) $64
FTE/Obl. 5 1,493 2 1,381 ?3) (112)

Under Secretary for Technology (-5 Permanent Positions, -3 FTE, Budget Authority +$64,000, Obligations -$112,000) —

Technological innovation has evolved to a point where it plays a critical role in competitiveness across our entire economy rather than
taking place in an isolated sector unto itself. In keeping with this evolution, the FY 2008 Budget proposes to modernize the
Department’s approach to technology policy by elevating technology policy activities to the Secretarial level. In place of a stand-alone
Technology Administration, the Budget proposes to appoint a senior advisor in the Department’s Office of Policy and Strategic
Planning and to create a Department-wide Technology Council that will coordinate technology policy activities that are distributed
across the Department. Under this proposal, NIST would report directly to the Department, and NTIS would report to the Department
through NIST. Requested resources will permit an orderly shutdown and include $176,000 for anticipated severance payments which
will continue into FY 2009. Two-year authority is requested to accommodate the severance payments.
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Activity: Under Secretary for Technology
Subactivity: Under Secretary for Technology
Program Change: Under Secretary for Technology

Title
Professional and administrative personnel (positions)

Subtotal
Less lapse

Total full-time permanent (FTE)
Lump sum annual leave

Total

Personnel Data

Full-Time Equivalent Employment:
Full-time permanent

Authorized Positions:
Full-time permanent

Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses

PROGRAM CHANGE PERSONNEL DETAIL

Number

)

®)

3

©)

®)

Exhibit 14

Total

Salaries

($664,641)
0

(664,641)

332,321

(332,320)

93,600

(238,720)
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Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
PROGRAM CHANGE DETAIL BY OBJECT CLASS
(Dollars in thousands)

Activity: Under Secretary for Technology

Subactivity: Under Secretary for Technology

Program Change: Under Secretary for Technology

Object Class

11
11.1

11.9

12.1
13
21
22
23.1
23.3
24
25.1
25.2
253
25.7
26
31
32
41

99

Personnel compensation

Full-time permanent

Total personnel compensation

Civilian personnel benefits

Benefits for former personnel

Travel and transportation of persons

Transportation of things

GSA rental

Communications, utilities and miscellaneous charges
Printing and reproduction

Advisory and assistance services

Other services

Purchases of goods and services from Government accounts
Operation and maintenance of equipment

Supplies and materials

Equipment

Land and structures

Grants, subsidies and contributions

Direct obligations

FY 2008 Unobligated balance

Total requirements

Exhibit 15

2008
Increase/
(Decrease)

Obligations

($239)
(239)

(64)
247
&)
0
(74)
(6)
0
0
38
0
(C))
(®)

(112)

176
64
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11

11.1
11.3
11.5
11.9

12.1
13
21
22
23.1
23.2
23.3
24
25.1
25.2
253
25.7
26
31
41
42
43

99

Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
SUMMARY OF REQUIREMENTS BY OBJECT CLASS
(Dollar amounts in thousands)

2007

2006 Continuing
Object Class Actual Resolution
Personnel compensation
Full-time permanent $1,742 $896
Other than full-time permanent 0 0
Other personnel compensation 67 0
Total personnel compensation 1,809 896
Civilian personnel benefits 406 188
Benefits for former personnel 100 0
Travel and transportation of persons 113 4
Transportation of things 5 3
Rental payments to GSA 354 219
Rental payments to others 0 0
Communications, utilities, and miscellaneous charges 25 15
Printing and reproduction 12 2
Advisory and assistance services 0 0
Other services 1,063 145
Purchases of goods and services from government accounts 1,566 508
Operation and maintenance of equipment 11 9
Supplies and materials 22 10
Equipment 9 1
Grants, subsidies, and contributions 0 0
Insurance claims and indemnities 0 0
Interest and Dividends 0 0
Total Obligations 5,495 2,000

Exhibit 16

Increase/
2008 2008 (Decrease)
Base Estimate Over 2008 Base

$665 $426 ($239)

0 0 0

0 0 0
665 426 (239)
137 73 64)

0 247 247
4 2 )

3 3 0
221 147 (74)

0 0 0
15 9 6)

2 2 0

0 0 0

35 73 38

391 391 0
9 5 4)
10 2 ?)

1 1 0

0 0 0

0 0 0

0 0 0
1,493 1,381 (112)
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Object Class
99 Total Obligations

Less Prior Year Recoveries

Less Prior Year Unobligated Balance
Plus Unobligated Balance, End of Year
Plus Unobligated Balance Expiring
Total Budget Authority

Personnel Data
Fuli-time equivalent employment:
Full-time permanent
Other than full-time permanent
Total
Authorized Positions:
Full-time permanent

Other than full-time permanent

Total

2006

Actual

5,495

428

5,923

10

2007 Increase/
Continuing 2008 2008 (Decrease)
Resolution Base Estimate Over 2008 Base

2,000 1,493 1,381 (112)
0 0 0 0
0 0 0 0
0 0 176 176
0 0 0 0

2,000 1,493 1,557 64
7 5 2 3)
0 0 0 0
7 5 2 A3)
5 5 0 ®)
0 0 0 0
5 5 0 )
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Exhibit 17
Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
DETAILED REQUIREMENTS BY OBJECT CLASS
(Dollar amounts in thousands)

2008 Increase/
Adjustments 2008 2008 (Decrease)
Object Class to Base Base Estimate over 2008 Base
11 Personnel compensation
11.1 Full-time permanent
Executive level 0 $159 $102 $57)
Senior executive service 0 0 0 0
Career path $8 506 324 (182)
Subtotal 8 665 426 (239)
11.3 Other than full-time permanent
Senior executive service 0 0 0 0
Career path 0 0 0 0
Experts & consultants 0 0 0 0
Subtotal 0 0 0 0
11.5 Other personnel compensation
Overtime 0 0 0 0
SES performance awards 0 0 0 0
Cash awards 0 0 0 0
Other 0 0 0 0
Subtotal 0 0 0 0
119 Total personnel compensation 8 665 426 (239)
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12.1

13

21

22

23.1

232

Object Class
Civilian personnel benefits

Civil service retirement
Federal employees' retirement
Thrift savings plan
Federal Insurance Contribution Act
Heaith insurance
Life insurance
Employees' Compensation Fund
Other

Subtotal

Benefits for former personnel
Severance pay
Unemployment compensation
Other

Subtotal

Travel and transportation of persons
Common carrier
Mileage
Per diem/actual
Other
Subtotal

Transportation of things
Rental payments to GSA

Rental payments to others

2008
Adjustments
to Base

[} leleNeNoNeoRoNeNa]

Qo © ©

o|lo © o o

2008
Base

10
47
19
32
28

—

137

O|lOo © O

Ao O~ W

221

2008

_Estimate

25
10
17
15

73

247

247

NIO © O N

147

Increase/
(Decrease)
over 2008 Base

®
(22)
®
(15)
(13)

0

0

0
(64)

247

247

D
(D

2

(74)
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2008

Adjustments 2008 2008

Object Class

23.3 Communications, utilities, and misc. charges
Rental of ADP equipment
Rental of office copying equipment
Other equipment rental
Federal telecommunications system
Other telecommunications services
Postal Service by USPS
Other

Subtotal

24 Printing and reproduction
Publications
Other
Subtotal

25.1 Advisory and asssistance services
Management & professional support services
Studies, analyses, and evaluation
Engineering technical services
Subtotal

25.2 Other services
Training
ADP Services
Other non-government contracts
Subtotal

to Base Base

QIO OO O O OO
—

S WO O oo

SO0 W ANO O OO

15

[=] [e>le]
NS} | S ]
NN O

0 0 0
0 0 0
0 0 0
0 0 0
0 5 5
0 4 2
0 26. 66
0 35 73

Estimate

Increase/
(Decrease)
over 2008 Base

oo © O

@
40
38
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253

25.7

26

31

41

42
99

Object Class

Purchases of goods and services
from Government accounts
Payments to DM, WCF
Office of Personnel Management
Other Federal agencies
Subtotal

Operation and maintenance of equipment

Supplies and materials
Office supplies
Other

Subtotal

Equipment
Office machines and other equipment
ADP equipment
Subtotal

Grants, subsidies, and contributions

Insurance claims and indemnities

Total Obligations

2008
Adjustments
to Base

(=) QIO © O

()

[N ]

2008
Base

351

40

391

10

—

1,493

2008

Estimate

351

40

391

o

—

1,381

Increase/
(Decrease)
over 2008 Base

oo O o

“4)

(©))
©)
(®)

o

(112)

TA - 58



Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
SUMMARY OF INFORMATION TECHNOLOGY RESOURCES
(Dollar amounts in thousands)

(Budget Authority)
IT Projects by
Activity/Subactivity: 2006 2007
(Totals by Activity) Unique Project Identifier IT Investment Title Actual Estimate
Under Secretary for Technology 0 0

Exhibit 23

2008 Increase/
Estimate Decrease
0 0
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Exhibit 33
Department of Commerce
Technology Administration
Office of the Under Secretary for Technology
Salaries and Expenses
APPROPRIATION LANGUAGE AND CODE CITATIONS

For necessary expenses for the Under Secretary for Techﬁology, $1,557,000—to be made available until FY 2009 (2 year funding).

15 U.S.C. 1151 (e)
15U.S.C. 1533

15 U.S.C. 3704
15U.8.C.3711a

15U.S.C. 1151-1152 provides for the Secretary of Commerce to make available to American industry and business technical information
from multiple sources and to coordinate the dissemination of that information.

15 U.S.C. 1533 provides for the establishment of the Commerce Science and Technology Fellowship Program, which is administered by
the Office of the Under Secretary, to enhance the career development of promising Federal employees.

15 U.S.C. 3704 establishes the Technology Administration and places within it the National Institute of Standards and Technology, the
National Technical Information Service, and the Office of Technology Policy; creates the positions of Under Secretary for Technology and
Assistant Secretary for Technology Policy; provides for the management of the Technology Administration by the Under Secretary and the
supervision of its agencies, programs and activities; and provides the basic authority for preparing technology policy analyses, experiments,
studies, and reports.

15U.S.C. 3711 provides for the award by the President of the National Medal of Technology based upon recommendations of the Secretary
of Commerce.

Additional authorizing legislation will not be proposed for FY 2008.
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: Exhibit 36

. _ Department of Commerce '
Technology Administration

Office of the Under Secretary for Technology

AVERAGE SALARY
2006 2007 2008

Actual Estimate Estimate

Average Career Path Salary $122,761  $123,904 0

TA - 61



Exhibit 1

Department of Commerce
Technology Administration
National Institute of Standards and Technology
BUDGET ESTIMATES, FISCAL YEAR 2008
CONGRESSIONAL SUBMISSION
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Exhibit 3
DEPARTMENT OF COMMERCE
TECHNOLOGY ADMINISTRATION
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
Budget Estimates, FY 2008
Congressional Budget Submission

EXECUTIVE SUMMARY

“Tonight I announce an American Competitiveness Initiative, to encourage innovation throughout our
economy...I propose to double the federal commitment to the most critical basic research programs in
the physical sciences over the next 10 years. This funding will support the work of America’s most
creative minds as they explore promising areas such as nanotechnology, supercomputing, and alternative
energy sources.

President George W. Bush
State of the Union
January 31, 2006

Since the dawning of our Nation, ingenuity and a capacity for innovation have led to American prosperity. Indeed, economic studies
show that technological innovation has accounted for half of our economic growth since the World War II. Keeping our competitive
edge in the world economy depends on our Nation’s ability to generate and harness the latest in scientific and technological
developments—particularly in the physical sciences and engineering-and to apply these developments to real world applications. The
Commerce Department’s National Institute of Standards and Technology (NIST) has served in this role since the early days of the
20t century by efficiently and effectively working to promote innovation across the broad and ever-changing landscape of science,
technology, and the economy.

The NIST mission-to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards and
technology in ways that enhance economic security and improve our quality of life-only hints at the daily, real-world impact of
NIST’s research, development, and other technical activities. NIST’s role and importance to the development of measurements in
commerce is clear; the Institute’s measurement expertise underpins the quality of the water we drink, the air we breathe, and the food
we eat. NIST standards ensure that consumers are confident of the quantity and quality of the product purchased, whether it is a gallon
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of gasoline or the amount of electricity reflected in a monthly bill. They protect our banking at ATMs and our online purchases. But
NIST’s impact is felt far beyond that. For example:

While our Nation has long been a world leader in measuring the performance of lasers, NIST is the world’s only national
measurement laboratory to offer a comprehensive characterization of the short-wavelength ultraviolet lasers used in state-of-the-art
semiconductor manufacturing tools. NIST’s work in measuring and establishing standards for these lasers has helped ensure that
manufacturing tools from different vendors and suppliers are interchangeable, enabling manufacturing cost efficiencies that result
in smaller, faster and more affordable semiconductors and computer chips.

NIST's expertise in low level sulfur determinations is essential for implementing the Environmental Protection Agency's
regulations which mandate an upper limit of 15 parts-per-million of sulfur in diesel fuel. Using newly devised measurement
techniques, NIST is developing standard samples of diesel fuel oil with sulfur content measured at low levels that were previously
unattainable. These new standards will enable the development of processes for manufacturing ultra low sulfur diesel fuel that will
reduce the amount of sulfur released to the environment and make it possible to achieve health and welfare benefits estimated at
$150 billion annually.

NIST standards, proficiency tests and calibrations ensure proper radiation exposure levels in more than 9,000 facilities that
perform more than 30 million mammograms yearly and underpin the safety and effectiveness of about 10 million medical
procedures that use radioactive materials—from prostate and breast-cancer treatment to diagnostic imaging.

NIST's leadership in the development and support of reference standards for in vitro diagnostic devices is helping U.S.
manufacturers of such products as glucose and cholesterol test kits meet requirements of new European Union regulations—keeping
U.S. manufacturers competitive in a $7 billion European market.

NIST researchers contribute their expertise and resources to hundreds of private-sector standards committees and organizations
that put the United States in a better position to innovate, improve marketplace efficiency, and increase global trade
competitiveness. In 2006, NIST staff held 1,324 memberships in 972 standards committees, and chaired 161 of them. The
NIST-chaired Working Group on Broadband Wireless Access, for example, has over 340 members worldwide. This group is
recognized by industry for its essential work in developing the latest standards for broadband wireless metropolitan area networks.
The NIST-chaired working group’s standard has received numerous awards and continues to attract international support as an
alternate means of providing broadband access to homes, businesses, and individual users.

NIST’s technical contributions to the development of encryption standards for information technology are estimated to have saved
private industry more than $1 billion—and allowed consumers and businesses to be confident about the security of billions of
dollars worth of daily electronic data transactions such as withdrawals from ATMs.
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e Roughly 350 different reference materials supplied by NIST support the products of U.S. automakers and their suppliers—an
industry that accounts for more than three percent of the Nation’s gross domestic product.

e NIST manages the Malcolm Baldrige National Quality Award that recognizes U.S. organizations for performance excellence and
quality achievements, and that is estimated to have brought the United States a total economic benefit of almost $25 billion — a
benefit-cost ratio of 207 to 1. '

Throughout the last decade, political and technical forces have combined to open up much of the globe to commerce. Increased
emphasis in the sciences—particularly the physical, life, and information sciences emanating from India and China has spurred an
environment where continuous innovation must be sustained to maintain economic success. The opening up of these new markets is
creating intense competition as well as opportunity. History demonstrates that innovation requires advancement in the physical
sciences. New discoveries in the physical sciences spur innovation in nearly every other field. Technological innovation will ensure
continued U.S. leadership in science and engineering, which will in turn drive productivity, grow the economy, and solve important
societal problems.

These two trends—globalization and technology innovation—are intensifying. The proposed FY 2008 budget will enable NIST to
heighten its emphasis on the development of measurement science and standards that support U.S. interests and the President’s highest
research and development (R&D) priorities: Nanotechnology. Energy, Environment, and the Physical Sciences. NIST’s key role
among Federal science and technology agencies is more critical now than ever as America today finds herself at a crossroads when it
comes to leading the world in science and innovation.

The Institute’s reputation and past accomplishments are known world-wide, and its level of excellence sets the standards for all
research institutions. NIST is focused on the most critical and challenging developing technologies and industries of the new century
and the measurements and standards that will be crucial if U.S. industry is to excel in the future. Requested increases for the NIST
Laboratories match the President’s R&D priorities and industry’s measurements and standards needs. Discoveries and advances in
Nanotechnology have the potential to transform manufacturing and business industries through innovation and productivity
improvements. Similarly, discoveries in Quantum Science promise to forever change technology in the 21% century. Breakthroughs in
our understanding of the forces in the Environment will establish baselines for monitoring and predicting the global climate and the
disaster resilience of our structures and communities. And, the continued expansion of the NIST Center for Neutron Research (NCNR)
will allow the Nation’s leading neutron facility to aid additional scientists and engineers in differentiating between novel materials that
will be used in advanced products and devices. These are the challenges and opportunities that face the Nation and NIST in the
21% century, challenges that the Institute will be better equipped to address as a result of this budget. As in the past, America’s
innovators in science, industry, and academia can change the world, but like Archimedes and his lever, they need a firm place upon
which to stand. NIST provides that infrastructural platform through measurements, standards, and technology expertise.
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Strategic Environment: Conditions and Assumptions

NIST is an essential link in the Nation’s scientific and technological enterprise, providing the measurements, standards and
technologies essential for innovation leading to new products and services, fair and equitable exchange of products in the marketplace,
public safety and security, and quality of life. The NIST Laboratories constitute a bedrock of knowledge relied upon by business and
industry from the smallest entrepreneurial start-ups to the largest multi-national corporations.

NIST’s measurement expertise ranges from daily, commonplace metering of home electric power and supermarket weights and
measures to the world’s most advanced technologies for atomic clocks, nano-scale measurement and quantum computing. The ability
to test, measure, and verify is at the heart of all scientific and technological progress, and these skills are the core NIST mission. For
example, NIST researchers were essential to the development of new standards for verifying the performance of equipment for
detecting dirty bombs and other radiation hazards; they developed test and measurement methods that are cornerstones of the initial
industry standards published for the new fields of micromachines and microelectromechanical systems; and they catalyzed the
formation of a multi-agency effort to coordinate and maximize the effectiveness of the Federal government's manufacturing R&D
programs. In addition to its work with and for industry, the Institute’s primary customer, NIST provides universities and F ederal
agencies—civilian and military-with research and measurement support, and works with state and local governments, through the
National Conference on Weights and Measures, to ensure a fair and consistent measurement system across the Nation. Internationally,
NIST promotes traceability of measurements to recognized standards in order to minimize barriers to trade and to promote global
scientific collaboration.

In addition to its core measurement and standards functions, NIST manages two extramural programs: the Hollings Manufacturing
Extension Partnership (MEP) program, to help smaller firms adopt new manufacturing and management technologies to improve their
competitiveness; and the Baldrige National Quality Program, to help U.S. businesses and other organizations improve the performance
and quality of their operations by providing clear standards and benchmarks of quality. Strengthening innovation is the goal of each of
these programs.

NIST pursues frontier research to remain credible as a national standards laboratory and vital to industry as a source of measurement
and standards technical expertise. Its researchers have earned three Nobel prizes, a National Medal of Science, and a MacArthur
Foundation grant. In addition, 16 of NIST’s staff have been elected to 18 memberships in the National Academies of Science or
Engineering, with two members elected to both. NIST’s impact is disproportionate to its relatively small size. One measure of the
Institute’s success includes economic impact studies conducted by independent experts. Nineteen studies conducted over the last
ten years—for projects ranging from alternative refrigerants to cholesterol measurements to data encryption standards—demonstrated
that, on average, a dollar invested in these NIST research projects returned $44 in direct economic benefit to the Nation.
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NIST Goals and Focus of the FY 2008 Budget Requ‘est

NIST is a relatively small component of the Nation’s scientific R&D enterprise. To maximize its effectiveness, NIST selects major
research initiatives that are highly leveraged to provide the greatest possible return to the American taxpayer on the investment of
NIST resources. NIST’s FY 2008 Scientific and Technical Research and Services (STRS) and Construction of Research Facilities
(CRF) appropriations budget request of $594.4 million is an integral component of the President’s 10-year American Competitiveness
Initiative (ACI). This reflects a 16 percent increase over the FY 2007 recurring program for STRS and CRF. The FY 2008 budget for
NIST emphasizes strategic areas in which NIST has unique expertise that are critically important to the Nation’s future economic and
physical security and are among the Administration’s top R&D priorities.

Summary of FY 2008 Proposed Budget Request

To carry out its mission and strategic goals, NIST is requesting for FY 2008 a total budget of $640,714,000, 2,791 permanent
positions, and 2,906 FTE. This budget request also includes program changes totaling $69,250,000, 56 permanent positions, and
42 FTE. ,

The FY 2008 budget request for the Construction of Research Facilities appropriation totals $93,865,000, 51 permanent positions, and
50 FTE and funds the initial phase of construction of the Building 1 Extension ($28,000,000) and completes the construction portion
of the NCNR Expansion and Reliability Improvements initiative ($19,000,000).

The FY 2008 budget request for the Scientific and Technical Research and Services appropriation totals $500,517,000,
2,006 permanent positions, and 2,020 FTE, and includes the following major initiative components:

Enabling Nanotechnology from Discovery to Manufacture $6,000,000 15 permanent positions 11 FTE
Enabling Innovation through Quantum Science $4,000,000 13 permanent positions 10 FTE
Measurements and Standards for the Climate Change Science Program $5,000,000 20 permanent positions 15 FTE
Disaster Resilient Structures & Communities $4,000,000 5 permanent positions 4 FTE
National Earthquake Hazards Reduction Program Initiative $3,250,000 3 permanent positions 2 FTE

The FY 2008 budget request for the Industrial Technology Services appropriation totals $46,332,000, 48 permanent positions, and
72 FTE.
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American Competitiveness Initiative

Technological innovation drives the Nation's economic growth and sustains our competitiveness in world markets. “Innovation will be
the single most important factor in determining America’s success through the 21st century,” according to the Report of the National
Innovation Initiative, Council on Competitiveness, December 2004. A 2005 National Academy of Sciences report, Rising Above The
Gathering Storm: Energizing and Employing America for a Brighter Economic Future, states, “Economic studies conducted even
before the information-technology revolution have shown that as much as 85 percent of measured growth in U.S. income per capita is
due to technological change.” New technologies require a sophisticated set of supporting tools to succeed. These tools include
knowledgeable people with easy access to key information, measurement science, and production technologies. NIST plays a
fundamental role in ensuring access to this innovation toolset.

NIST’s mission is to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards, and
technology in ways that enhance economic security and improve our quality of life. This initiative provides the Nation with essential

tools to enable continued innovation and economic vitality.

Construction of Research Facilities

Building 1 Extension (+$28,000,000): NIST will begin construction of a unique, high-performance laboratory space with stringent
control of temperature, vibration, humidity, and air cleanliness. This facility will provide the metrology infrastructure essential for
scientific progress and ‘technical innovation necessary for economic security and industrial competitiveness in the 21% century.
NIST-Boulder provides the technical infrastructure needed to support scientific discovery and technical development of
transformational technology in homeland security, telecommunications, nanotechnology, precision timing, hydrogen energy sources,
precision electrical standards, biotechnology, applications of lasers, electromagnetic interference testing, quantum computing and
quantum communications, and other national needs. The proposal represents the optimal combination of new construction, renovation,
and major repair to make these resources available to the American industrial and scientific community at minimum cost to the public.

NIST Center for Neutron Research Expansion and Reliability Improvements (+$19,000,000): As the Nation’s leading neutron
research facility, the NCNR serves more scientists and engineers than all other U.S. facilities combined. In this facility, neutron
scattering techniques are used as innovative tools to “see” the structure and dynamics of materials that are critical to moving
nanotechnology from discovery to manufacture. The continued expansion of the NCNR, begun in FY 2007, will include the
construction of a new Guide Hall and a supporting facilities building. The Guide Hall is a dedicated facility to house the neutron beam
delivery system and neutron scattering instruments that are part of this expanded Center for Neutron Research. The associated
facilities will support the expanded staff and user base served by the improved NCNR.
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Scientific and Technical Research and Services

Enabling Nanotechnology from Discovery to Manufacture (+$6,000,000): Emergent breakthroughs in nanotechnology promise to
spur economic growth and development in the early 21% century by increasing the value of existing products, enabling new products,
and fostering the growth of high-tech jobs in the U.S. economy. By 2015, sales of nanotechnology-related products are predicted to
exceed $1 trillion, with far-reaching effects in many industries.! These predictions will only be realized if our Nation can
cost-effectively incorporate innovative nanotechnologies into the advanced manufacturing of products and devices. Moving from
‘fundamental discoveries to valuable and marketable devices and products depends upon a measurement infrastructure that allows
industry sectors to accurately and reliably differentiate among innovative solutions at the nanoscale.

NIST will continue to build the Nation’s nanoscale measurement infrastructure that will nurture and ensure U.S. leadership in the
production and use of nanotechnology. Specifically, NIST will construct additional tools for the characterization of nanostructures
through advances in materials science, modeling, simulation, and three dimensional imaging. Furthermore, NIST will partner with
industry to provide the necessary measurements and standards to enable the development of ultimate CMOS (complementary metal
oxide semiconductor) and thereby continue the rapid increase in the delivered value of semiconductor devices, allowing U.S.
semiconductor manufacturers to keep pace in the competitive nanotechnology era.

Enabling Innovation through Quantum Science (+$4,000,000): Quantum-based experiments led to many of the technological
advances that defined the last century. Advances in quantum mechanics have enabled everyday devices such as computers, cell
phones, and even laser scanners found at the checkout counter of every grocery store. Yet the quantum realm holds more surprises,
and more possibilities. The exploitation of quantum behavior for innovative leaps in technology requires overcoming barriers to
creating the devices that will constitute future quantum technologies. NIST will enhance its Nobel-prize winning work by pushing the
limits of scientific understanding in the quantum realm, and building advanced tools and techniques to measure and manipulate
nature’s smallest particles.

Measurements and Standards for the Climate Change Science Program (+$5,000,000): For more than a decade, the United States
has invested heavily in scientific activities related to climate change. In February 2002, the U.S. Climate Change Science Program
(CCSP) was launched as a collaborative interagency program, designed to improve the government-wide management of climate
science and climate-related technology development. Among the top priorities in the 10 year strategic plan produced by the CCSP
were better methods for understanding the impact of aerosols on global warming and calibrating satellites used for understanding the
current state of Earth’s atmosphere. NIST will develop the necessary measurement science and standards to improve the accuracy of

"' M.C. Roco and W.S. Bainbridge, eds., 2001, “Societal Implications of Nanoscience and Nanotechnology”, Springer, pp. 3-4.
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climate change predictions, providing policymakers with accurate information about the advantages and consequences of various
policy options.

Disaster Resilient Structures and Communities (+$4,000,000): Despite significant progress in disaster-related science and
technology, natural and technological disasters in the United States are responsible for an estimated $52 billion in average annual costs
in terms of lives lost, disruption of commerce and financial networks, properties destroyed, and the cost of mobilizing emergency
response personnel and equipment. Natural hazards—including extreme winds (hurricanes, tornadoes, windstorms) and storm surge,
wildland fires, earthquakes, and tsunamis—are a continuing and significant threat to U.S. communities. Human activities that are
accidental, criminal, or terrorist can lead to disastrous community losses as well. A single event such as a major earthquake or
hurricane could potentially cause $80 billion to $200 billion in economic losses in the affected areas.

The disaster resilience of our structures and communities today is determined in large measure by the building codes, standards, and
practices used when they were built. With few exceptions, these legacy codes, standards, and practices that have evolved over several
decades are prescriptive, oversimplified, and inconsistent with respect to risk. NIST will develop the scientific basis necessary to
address five of the six Grand Challenges identified in a 2005 National Science and Technology Council report entitled Grand
Challenges for Disaster Reduction.

National Earthquake Hazards Reduction Program Initiative (+$3,250,000): There are close to $8.6 trillion of structures and 75
million people located in urban areas of moderate to high earthquake risk. National Research Council studies estimate that a single
large earthquake in the U.S., like the one that struck Kobe, Japan, in 1995, could cause damage of $100 to $200 billion. This initiative
will fund research for advanced mitigation technologies and create guidelines for the rehabilitation of existing structures.

President’s Management Agenda: Advancing NIST’s Organizational Performance

NIST has a long history of designing its programs in response to customer needs, evaluating its programs through external peer review
and other rigorous methods, and continuously improving its organizational structure and work systems to maximize efficiency and
effectiveness. Consistent with this history, NIST’s management goals and processes support each element of the President’s
Management Agenda, as described below. In FY 2008, NIST will pursue continued improvements in each of these areas using base
resources.

Strategic Management of Human Capital: NIST is a high-performing organization with a flat, mission-focused structure. NIST has

only four levels of management and has span-of-control numbers that compare favorably with other R&D organizations. NIST uses a
variety of powerful human resource tools including pay banding, pay for performance, and recruitment and retention allowances to
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manage its workforce. NIST is committed to continuously improving its workforce management practices to meet mission
requirements and changing customer needs. NIST’s human capital planning and resource requirements are integrated within the
Institute’s programmatic planning, and human capital needs specific to each program are detailed within this budget request. In
addition, NIST has developed a comprehensive Human Capital Strategic Plan that outlines goals and initiatives for meeting NIST's
major human capital challenges.

Competitive Sourcing: NIST has developed a comprehensive competitive sourcing plan that has been provided to Congress. NIST
continues to focus on improving organizational efficiencies and has recently streamlined several administrative activities.

Improved Financial Performance: NIST routinely receives unqualified audit opinions, provides accurate and timely financial
information, and complies with all financial laws and regulations.

Expanded Electronic Government: NIST uses the Internet to deliver services to its customers. To avoid redundancy in that service
delivery, NIST is implementing relevant solutions developed through e-Gov initiatives as they are available, such as grants.gov and e-
Learning. NIST has certified and accredited over 90 percent of its production systems, and continues to refine its IT security program
to improve its level of security. NIST uses its Enterprise Architecture to guide new investments that increase the efficiency of its IT
infrastructure, while providing the flexibility needed for a scientific organization to achieve its mission.

Budget and Performance Integration: NIST integrates planning, performance, and evaluation information into its budget submissions.
This integration has improved the comprehensiveness and quality of NIST budget justifications.

R&D Investment Criteria: NIST has exemplary and long-standing practices in place for evaluating the relevance, quality, and
performance of its research functions-the central objectives of the R&D investment criteria. NIST uses a combination of external peer
review, analysis of outputs, industry and association technical roadmaps, and both retrospective and prospective economic impact
studies to evaluate the performance and direction of its research programs. NIST’s long-term planning process provides the framework
for strategy formation and performance evaluation.
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Summary of Performance and Resources

Data on the programmatic performance evaluation and reporting for all NIST base programs are prov1ded in Exhibit 3A of this budget
request. Performance measures for program changes included in this budget request can be found in the budget justification narrative
of each program change.

OMB recognized during the course of the FY 2005 PART assessment of the NIST Laboratories that “R&D-performing organizations
typically cannot provide unit cost measures of efficiency due to the long time frame for research, multivariate inputs, and diverse sets
of outputs that derive from R&D activities.” NIST has developed and obtained approval for efficiency measures for the MEP program.

Resources: The following is a comparison of NIST’s FY 2007 Continuing Resolution with its FY 2008 budget request and related
data on employment.

(Dollar amounts in thousands)

Increase or (Decrease)
2007 Continuing . from
Appropriation Resolution 2106 Eetmnty 2007 Continuing
Resolution
B Y B Y BN

Scientific and Technical Research and

Services 1,854 $395,056 - 2,020 $500,517 $105,461
Industrial Technology Services 125 92,000 72 46,332 (53) (45,668)
Construction of Research Facilities 50 67,998 50 93,865 0 25,867
Working Capital Fund 764 0 764 "0 0 0
TOTAL 2,793 555,054 2,906 640,714 113 85,660
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Reimbursable Program

NIST's reimbursable services consist of technical work performed for other Federal agencies, state and local governments, and the
private sector. These services include calibrations and special tests, advisory services, and the sale of Standard Reference Materials.
The unique measurements and standards expertise developed with appropriated funding gives NIST the capability to perform these
services on a reimbursable basis. NIST accepts other-agency work based on an established set of criteria which include: 1) the need

for traceability of measurements to national standards; 2) the need for work which can not or will not be addressed by the private
sector; 3) work supported by legislation that authorizes or mandates certain services; 4) work which would result in an unavoidable
conflict of interest if carried out by the private sector or regulatory agencies; and 5) requests by the private sector for NIST action or
services. NIST’s reimbursable program is estimated to be $166,333,000 in FY 2007 and $140,846,000 in FY 2008.

A crosswalk of the FY 2008 STRS initiative requests by budget line item follows:

Crosswalk of FY 2008 STRS Requested Increases to Budget Subactivities/Line Items
(Dollars in thousands)

Laboratories
and
Technical Programs

| National Research |
| Facilities i

STRS Initiative Name

| Building and Fire |
Research

American Competitiveness Initiative .
Enabling Nanotechnology from Discovery to Manufacture 6,000 6,000
Enabling Innovation through Quantum Science 4,000 A 4,000
Measurements and Standards for the Climate Change Program 5,000 5,000
Disaster Resilient Structures and Communities 4,000 4,000
National Earthquake Hazards Reduction Program Initiative 3,250 3,250
Total, STRS FY 2008 Initiatives by Subactivity and Line Item 9,000 7,250 6,000 22,250
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Relationship of FY 2008 President’s Request to the FY 2007 President’s Request

Requested levels of funding in the FY 2008 President’s request would provide funding not only for the FY 2008 initiatives described
in further detail in this budget document, but also would provide the resources originally requested in the FY 2007 President’s request
for NIST in support of the President’s ACIL. The ACI proposes to double investments over 10 years in key Federal agenc1es (NIST, the
National Science Foundation, and the Department of Energy Office of Science) that support basic research programs in the physmal
sciences and engineering. In FY 2007, NIST requested an increase of $72 million, 166 permanent positions and 124 FTE in STRS

budget as part of the ACI to address the following major initiative components:

Enabling Nanotechnology from Discovery to Manufacture $20,000,000
NIST Center for Neutron Research Expansion and

Reliability Improvements: A National Need $10,000,000
Enabling the Hydrogen Economy $10,000,000
Manufacturing Innovation through Supply Chain Integration ~ $2,000,000
Quantum Information Science — , :

Infrastructure for 21* Century Innovation | $9,000,000
Structural Safety in Hurricanes, Fires, and Earthquakes $2,000,000
Synchrotron Measurement Science and Technology:

Enabling Next Generation Materials Innovation $5,000,000
International Standards and Innovation:

Opening Markets for American Workers and Exporters $2,000,000
Innovations in Measurement Science $4,000,000
BioImaging: A 21% Century ,

Toolbox for Medical Technology ' $4,000,000
Cyber Security: Innovative Technologies

for National Security $2,000,000
Biometrics: Identifying Friend or Foe? $2,000,000

34 FTE

9FTE
25 FTE
4 FTE

17 FTE
3FTE

SFTE

5FTE
2FTE

8FTE

9FTE
3FTE
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Detailed descriptions of these initiative components can be found in the FY 2007 Presidential Request budget submission. A short,
summary description of each follows:

Initiative Components

Enabling Nanotechnology from Discovery to Manufacture (+$20,000,000): NIST will develop and make available the world’s
most advanced nanoscale measurement and fabrication methods to partners from industry, universities, and other government agencies
through the full establishment of the Center for Nanoscale Science and Technology (CNST). Furthermore, NIST will establish the
materials and process characterization, including development of reference materials and reference data, to enable scaled-up, reliable,
and cost-effective manufacturing of nanoscale materials, structures, devices, and systems.

NIST Center for Neutron Research Expansion and Reliability Improvements: A National Need (+5$10,000,000 in STRS,
+$12,000,000 in CRF): NIST will expand capacity and improve the NCNR by developing better hydrogen cold source and optical
systems to deliver more neutrons to the instruments; developing a neutron scattering instrument to enable new, more sensitive, higher
spatial resolution analytical tools; and improving facility maintainability and reliability by replacing aging control systems.

Enabling the Hydrogen Economy (+$10,000,000): NIST research will enable more powerful, efficient, and durable fuel-cell designs
and high-volume manufacturing through the development of measurement tools, material characterization, theory, and models that -
allow real-time diagnostics of hydrogen fuel cell performance; ensure accurate measures of hydrogen at points of sale; and ensure
safer storage, distribution, and delivery of hydrogen in the marketplace.

Manufacturing Innovation through Supply Chain Integration (+$2,000,000): This initiative will advance industry towards a
seamless global supply chain — shortening design-to-manufacturing cycle, improving product quality, and lowering costs. NIST will
develop standards, measurements, and testing tools that are fundamental to enabling efficient supply chains, maintaining
competitiveness, and increasing innovation.

Quantum Information Science - Infrastructure for 21* Century Innovation (+$9,000,000): This initiative is comprised of two
complementary efforts aimed at accelerating the development of quantum information science: 1) an expanded in-house program to
develop the measurement science, standards, and technology for quantum information science and 2) establishment of the Joint
Quantum Institute, a strategic partnership between NIST, a university, and the National Security Agency, to leverage the strengths of
these organizations. These efforts will help to secure America’s lead in quantum information science by training the Nation’s next
generation of quantum science innovators, converting fundamental knowledge into technology, and ensuring U.S. leadership in
developing a revolutionary new technology.
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Structural Safety in Hurricanes, Fires, and Earthquakes (+$2,000,000): This initiative will enable a reduction in the risk of losses
from extreme natural events by developing: 1) the technical tools required to enable innovations in multi-hazard risk assessment and
mitigation technologies, and 2) the scientific basis to improve the codes and standards used in the design, construction, and retrofit of
buildings and physical infrastructure.

Synchrotron Measurement Science and Technology: Enabling Next Generation Materials Innovation (+$5,000,000): This
initiative leverages NIST’s expertise in measurement science with the unique capabilities of the National Synchrotron Light Source
(NSLS) at Brookhaven National Laboratory. This initiative will provide state-of-the-art measurement tools for characterizing the
chemical and structural state of materials and devices through close collaborations with researchers from industry, academia, and other
government agencies. These measurements enable materials-driven innovations across a broad spectrum of technology sectors,
including nanotechnology, homeland security, energy, microelectronics, and magnetics.

International Standards and Innovation: Opening Markets for American Workers and Exporters (+52,000,000): This initiative
will support U.S. competitiveness and innovation by ensuring that U.S. businesses are equipped to satisfy standards-related
requirements in key export markets in Asia and the Americas.

Innovations in Measurement Science (+$4,000,000): The NIST Innovations in Measurement Science Program is one of NIST’s
primary mechanisms for keeping pace with the measurement requirements needed for innovation in U.S. industry. This program is
used to advance NIST’s capabilities in the core measurement science areas underpinning technology innovation. Just as industry must
innovate to survive in a competitive environment, NIST must develop innovative approaches to measurement challenges. NIST uses
this program to anticipate industry needs and develop the measurement science needed by the next generation of technology. The
increased funding would mean more and faster measurement innovation to meet emerging industry needs.

BioImaging: A 21* Century Toolbox for Medical Technology (+$4,000,000): Measurement science and standards are needed to
drive innovation in imaging systems, enabling the change from observation to quantitative diagnosis and noninvasive treatment tools
reducing the need for biopsies and other invasive procedures. This requires an interdisciplinary approach marrying the physical,
biological, and information sciences. Partnering with the National Institutes of Health and the bioimaging industry, NIST will utilize
its expertise in the physical and information sciences to provide the necessary measurements and standards to pave the way for
innovative diagnostics.

Cyber Security: Innovative Technologies for National Security (+$2,000,000): Without the necessary metrics and measurement

technologies, we lack the ability to determine whether our efforts at securing the Nation’s infrastructure are achieving the desired
result. NIST will collaborate with industry and academia to develop metrics and measurement techniques for characterizing known
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and unknown vulnerabilities. Together with tools to predict expected behavior, these methodologies will provide mechanisms to
assign security confidence levels, to measure improvements in the overall security of a system, and to identify and mitigate would-be

attackers.

Biometrics: Identifying Friend or Foe? (+$2,000,000): NIST will develop measurements and standards to support testing and
evaluation of enhanced biometric systems including approaches using multiple modes of identification.

A crosswalk of the FY 2007 STRS initiative requests by budget line item follows:

Crosswalk of FY 2007 STRS ted to Subactivities/Line items

9 )

(Doliars in thousands)

NIST Laboratories
L ries and Technical Progi National Research Facilities
Total
STRS Initiative Name Manufacturing | Chemice! Matorial | oo e | ooy | Standards & Ionovalions. | \iST Centerfor] oo
nufacturing | giionce & Physics Science & 9 ¢ Technology Neutron '
Engineering Research Applied . Measurement Science &
Technology Engineering Mathematics Services Science Research Technology
Physical Science to Enab| H
A M ani Initia ‘
Enabiing Nanotechnology from Discovery to Manufacture 20,000 20,000
NCNR Expansion and Reliability Improvements: A National Need' 10,000 10,000
Enabling the Hydrogen E: 10,000 10,000
Manufacturing Innovation through Supply Chain Integration 2,000 2,000
Q i - for
21st Century Innovation 9,000 9,000
Str Safety in Huri Fires, and Earthq 2,000 2,000
Sy M and T ay:
Enabling Next G ion Materiais i 5,000 5,000
ional Sta and ion: Opening M: for
A and Exp 2,000 2,000
I inM i 4,000 4,000
Biolmaging: A 21st Century Toolbox for Medical Technology 4,000 4,000
Cyber Security: | live T logies for Nati ity 2,000 - 2,000
Biometrics: Identifying Friend or Foe? 2,000 2,000
Total, STRS FY 2007 Initiatives by Subactivity and Line item 2,000 4,000 19,000 6,000 2,000 4,000 2,000 4,000 10,000 20,000 72,000

' A Constriction of Research Facilities (CRF) initiative of $12 million is affiliated with this NCNR STRS initiative
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The FY 2007 President’s request includes an initiative of $20,100,000 in the CRF appropriation requested as part of the
President’s ACI. The requested increase includes $10,100,000 for Boulder construction projects. NIST proposes to amend the request
to initiate the design for the construction of a Building 1 Extension (B1E) at a cost of $3,500,000 and to initiate site infrastructure in
support of the B1E at a cost of $6,600,000. It also includes a base increase of $10,000,000 for Safety, Capacity, Maintenance, and
Major Repairs. The increase in the annual facilities maintenance and repair budget will allow NIST to address the backlog of major
repair work and to forestall more costly emergency repairs in the future at the NIST main sites in Gaithersburg, Maryland and
Boulder, Colorado; and the NIST field sites in Fort Collins, Colorado and Kauai, Hawaii.

NIST - 18



Exhibit 13
Department of Commerce
Technology Administration
National Institute of Standards and Technology
Construction of Research Facilities
INCREASE FOR FY 2008
(Dollar amounts in thousands)

: Increase/(Decrease)
2008 Base 2008 Estimate Over 2008 Base
Personnel Amount Personnel Amount Personnel Amount
Total, American competitiveness initiative' ..... Pos./Approp 53 $69,250 A 53 $69,250
FTE/Obl. _ 40 66,750 40 66,750
1. Building 1 extension (B1E) .........ccccocceeen. Pos./Approp 0 28,000 0 28,000
(Construction and major renovations) FTE/Obl. 0 28,000 0 28,000
2. NIST center for neutron research (NCNR)

expansion and reliability improvements..... Pos./Approp 0 19,000~ 0 19,000
(Construction and major renovations) FTE/Obl. 0 19,000 0 19,000

Total, American competitiveness initiative
Construction of Research Facilities................... Pos./Approp 0 47,000 0 47,000
FTE/Obl. 0 47,000 0 47,000

"ncludes both $47 million in Construction of Research Facilities funding and $22.25 million in Scientific and Technical Research and Services funding.
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ACI CRF components:

1. Building 1 extension (B1E) - Providing the Tools of Science to Support Sustained Scientific Advancement and Innovation
(Appropriation +$28,000,000, Direct Obligations +$28,000,000)

“Sustained scientific advancement and innovation are key to maintaining our competitive edge, and are supported by a pattern of related
investments and policies, including ... Federal investment in the tools of science—facilities and instruments that enable discovery and
development...” American Competitiveness Initiative, February 2006

NIST proposes to construct unique, high-performance laboratory space with stringent control of temperature, vibration, humidity, and
air cleanliness needed to provide the measurement infrastructure that will enable the scientific progress and technical advance that will
bring the Nation economic security and industrial competitiveness in the 21 century.

This modification to the current facilities improvement plan for the Boulder location reduces costs, improves performance of laboratory
space, and delivers this higher performance laboratory space more quickly.

The improved space will enable NIST to support scientific discovery and technical development of transformational technology in
homeland security, telecommunications, nanotechnology, precision timing, hydrogen energy sources, precision electrical standards,
biotechnology, applications of lasers, electromagnetic interference testing, quantum computing and quantum communications, and
other national needs.

This enhanced laboratory space will be achieved through extending Building 1-the main NIST-Boulder laboratory facility—with highest
performance new laboratory space, combined with renovating parts of the existing Building 1 laboratories to moderate performance
levels.

Failure to act will limit the ability of NIST to provide the technical infrastructure to support disruptive technologies that are critical to
the future economic security and industrial competitiveness of the Nation.

Problem Magnitude and NIST Role:

Scientific and technical progress demand increasingly accurate and precise measurements. For example, NIST scientists invented
atomic clocks which have enabled the Global Positioning System (GPS), high capacity telecommunications, synchronization of electric
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power grids, and many other key technologies and infrastructures supporting national needs and promoting U.S. innovation. Planned
improvements by NIST-Boulder scientists to atomic clock accuracy by a factor of 100 or more—to the equivalent of one second in 30 billion
years—will enable improvements in these applications and create new applications in a wide range of precision measurements. Next
generation innovations in national priorities such as nanotechnology, homeland security, telecommunications, materials testing, electrical
and electronic measurements, timing and synchronization, electromagnetic interference, biotechnology, and many other areas currently
require similar progress in the unique, world-leading research and measurements performed by NIST-Boulder laboratories.

Even the smallest changes in laboratory conditions can disrupt existing and planned NIST-Boulder research and metrology programs that
require extremely sensitive measurements, such as:

e Measurements of properties of materials at the single atom level to support nanotechnology research and development as part of the
National Nanotechnology Initiative.

e Stringent timing and synchronization measurement to be provided by next-generation atomic clocks that will perform at the 10® second
uncertainty level (equivalent to one second in 30 billion years) and will support a wide range of future commercial and security
applications, including telecommunications, higher-performance GPS, high-speed computing, space exploration, and scientific research.

e Measurement of forces equivalent to less than a billionth of a gram to study how cells and molecules function for new knowledge in
' biotechnology and health care.

e Precision counting of streams of photons (individual particles of light) to support research on secure quantum communications.

e World-leading electrical measurements and standards based on nanoscale devices that can count or control individual electrons — the
smallest unit of electricity that can enable novel designs, function and speed beyond current capabilities.

e Control of hundreds of ions (electrically charged atoms) spaced by millionths of an inch to develop powerful quantum computers.

The demand for high-performance lab space is strong. NIST has completed major repairs to support certain Boulder facilities such as

the Advanced Clean Room and Ion Storage Laboratory. The fact that these facilities remain oversubscribed demonstrates a strong demand

for high-performance laboratory space from the NIST customer base. Further, these limited major repair projects have validated external

estimates of cost. This experience indicates that there is a strong demand for high-performance laboratory space and that the proposed
modifications to the Facilities Improvement Plan would deliver these facilities at a lower cost to the Nation.
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NIST-Boulder laboratories are outdated and in need of major repair. Increasing the accuracy and the precision of measurements
critical to next generation scientific and technical advancements demands stringent environmental control beyond the current capabilities of
NIST-Boulder laboratories. Recent funding has enabled NIST-Boulder to make excellent progress in improving the utility infrastructure;

however, NIST-Boulder requires additional funding to complete the necessary facility improvements required to fulfill NIST’s key role in
the American Competitiveness Initiative.

NIST-Boulder has reviewed the capabilities of current laboratory space and reviewed the technical requirements of the laboratory space that
is needed to support the scientific progress and technical advance that will brmg the Nation economic security and industrial
competitiveness in the 21* century. NIST has estimated how much laboratory space is needed at NIST-Boulder for six different laboratory
performance levels, labeled L1 through L6 from least demanding performance specifications through most stringent performance. The

estimated needs for usable laboratory space, that is Net Assignable Square Feet (NASF) of laboratory space, and performance needs are
summarized in Table 1.

Table 1: NIST-Boulder Advanced Laboratory Space Requirements and Current Capabilities

General Lab General Lab General Lab High Performance Instrument Mel:rrs;:cism?,ab

Level 1 (L1) Level 2 (L2) Level 3 (L3) Lab (L4) Lab (L5) L 6g)y
Temberature Control (°C) +/-2 +/- 1 +/-0.5 *-0.5;%/-0.25 in +/-0.25 +/- 0.1

an enclosure

Relative Humidity Control NA +/- 20% +/-2 0% +/- 10% +/- 5% +/- 5%
Air Filtration Class 100,000 100,000 10,000 10,000 100 100
Vibration Control Insensitive 12.5 <125 6 3 <3
(micrometers/second) :
Current NIST-Boulder Lab * " *
Capabilities (NASF) 139,930 39,100 3,900
NIST-Boulder Lab Needs '
Assessment (NASF) 39,000 12,500 78,700 25,400 8,300 14,300

*Note: No existing NIST-Boulder laboratory space meets performance specifications above L3.

NIST-Boulder facilities comprise approximately 411,561 NASF of laboratory and office space of different performance levels. Most of the
50-year-old NIST-Boulder laboratory space does not even meet the minimal L1 “General Laboratory Level 1 performance requirements.
Barely one third of current NIST-Boulder laboratory space meets the L1 performance level. Less than ten percent of current lab space meets
the L2 performance level and only after extensive, costly, and time-consuming renovations does about 1 percent of existing laboratory space
meet the L3 performance level specifications. No existing NIST-Boulder laboratory space meets performance specifications above L3.
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Poor laboratory environmental controls inhibit productivity and impose significant costs on the Nation. NIST scientists
conservatively estimate an approximate 20 percent loss of productivity due to poor control of temperature, vibration, air cleanliness, and
other laboratory conditions. In the existing 50-year-old NIST-Boulder Laboratory facilities, much of this research and measurement cannot
be conducted at all. Even for the limited range of work that can be attempted, current laboratory conditions create significant inefficiencies.
Much research and many measurements can only be conducted sporadically when environmental conditions are temporarily stable, and
much experimental data and construction of nanoscale devices becomes worthless because of corruption due to poor laboratory conditions.
This reduced productivity represents a direct loss of about $13 million per year to NIST-Boulder laboratory programs. But the impact on the
Nation is much greater. Based on more than 30 economic impact studies (http://www.nist.gov/director/planning/summary-studies.htm) of
NIST measurements, this direct $13 million productivity loss for NIST results in at least $130 million per year in lost economic productivity
to U.S. industry that relies on NIST-Boulder measurements and standards to support innovation and production. NIST-Boulder requires
improved facilities to fulfill its mission. By this measure, the approximately $66 million investment required to build the B1E would be
repaid in the first year of operation of the new facilities. Much research and measurement planned for the future will likewise not be
possible without upgraded facilities, resulting in even greater economic and innovation losses to the Nation. World-leading NIST-Boulder
research and measurements require high-performance laboratory space with stringent environmental controls.

Specific examples of limitations of current NIST-Boulder laboratory performance include:

e NIST attempts to perform high-speed measurements of electronic systems operating at frequencies beyond 100 GHz (100 billion cycles
per second) for advanced telecommunications, new radar systems, high-speed computing, and many other crucial applications.
Temperature drifts of even 0.5 °C (about 1 °F) in the measurement laboratories introduce so much “jitter” that the measurements above
50 GHz cannot be conducted at all, failing to meet the needs of industry and other agencies. Even the measurements below 50 GHz
cannot be performed approximately 15 percent of work days because temperature drifts are too large. Additionally, the needs of industry
and other agencies continue to become more stringent. NIST customers will need reliable measurements at up to about 500 GHz within
five to ten years, and NIST will not be able to provide those measurements in the current facilities.

e To meet the needs of semiconductor device manufacturers as feature sizes continue to shrink, NIST is developing methods to test
reliability, stability, and materials properties at the single atom level. NIST is also developing nanoscale measurement science and
technologies for biological systems, to probe cells and sub-cellular structures to help medical researchers better understand disease, the
action and metabolism of drugs, and cell-repair processes. These types of metrology and research require sensitive measurements of
force (equivalent to less than a billionth of a gram) and position (less than one nanometer, the size of a few atoms), requiring the most
stringent possible control of temperature, vibration, and cleanliness—levels of performance not possible in the existing facilities.
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NIST-Boulder has unique nanoscale fabrication facilities designed to make special devices for internal NIST use in research and
measurements. On at least 20 percent of working days-throughout the year, temperature and humidity variations in the laboratory
prevent the fabrication of critical nanoscale devices, causing repeated delays and inefficiencies, and limiting the performance of NIST
research and measurements. Examples of NIST’s expertise in fabricating nanoscale devices for critical national priorities include:

* Quantum dots, nanoscale structures that can produce controlled streams of photons (light particles) used for NIST’s world-class
program in secure quantum communications;

» Special detectors that can count individual photons for use in secure quantum communications and ultra sensitive detection of
contaminants and dangerous materials; .

* New technologies for high-efficiency solid-state lighting that could reduce electric power consumption, saving the U.S. more than
$100 billion in energy costs by 2025; _

* New “nanowire lasers” that could provide microscopic, highly-efficient lasers over a very wide spectral range for new applications
in telecommunications, medical procedures, quantum computing, and many other areas;

» The world’s best-performing solid-state quantum computing devices (qubits) and unique electromagnetic traps for ions (charged
atoms), both devices crucial for research on making computers more powerful than today’s best supercomputers for applications in
cryptography, modeling of complex materials and systems, near-instantaneous searching of vast databases, climate modeling, and
other applications;

* Unique detectors for x-rays that could be used to remotely sense nuclear materials, such as nuclear weapons or “dirty bomb”
material being concealed in shipping containers;

* Special detectors for terahertz radiation—electromagnetic radiation beyond the infrared—for possible detection of concealed weapons;
and

¢ Ultra miniature atomic clocks the size of a grain of rice to dramatically improve the performance of wireless communications, make
GPS more accurate and jam resistant, and detect magnetic fields produced by hidden weapons.

Stringent timing and synchronization supports a wide range of commercial and security applications, including telecommunication,
GPS, high-speed computing, space exploration, and scientific research. To meet the demands of new systems under development for
industrial and security applications, NIST conducts research on future atomic clocks that will perform at the 10'® second uncertainty
level (equivalent to about one second in 30 billion years), using the science and technology of laser frequency combs developed in part
by 2005 NIST Nobel Laureate Dr. John Hall. However, temperature instabilities and vibration often mean only 10 percent or less of the
data and measurements are useful. Temperature control of 0.1 °C and stringent vibration isolation will be needed to make these research
ideas a reality.
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e NIST performs sensitive measurements of how electromagnetic noise (interference) affects crucial electronic and communications
equipment, including equipment for emergency responders, military navigation and communications equipment, space shuttle avionics,
medical equipment, and many other instruments. However, variation in temperature in the testing laboratories also produces
electromagnetic noise, making it impossible to directly measure the sensitivity of the equipment under test. These temperature
fluctuations result in a minimum of 20 percent productivity loss delaying results to key customers in industry and other agencies who
need NIST measurements to produce, certify, and field their products and systems.

o Electrons are the individual particles of electrical current, with each electron having an unimaginably small charge. Yet NIST scientists
have developed the world’s only systems to count individual electrons among very large electron collections for world-leading precision
in measurement of current, voltage, capacitance, and other crucial electrical quantities. Such measurements are crucial for a wide range
of electronic systems, telecommunications systems, measurement instruments, and scientific research. NIST electron-counting research
and measurement programs are limited by unstable laboratory temperatures, impairing full adoption of this very powerful technique.

e NIST-Boulder scientists are pioneering the use of microwaves to make tests and measurements at the nanoscale. These measurements
are crucial to such applications as digital wireless communications systems for commercial and emergency responder applications, new
methods to measure and control biological specimens for medical research, and non-destructive testing and evaluation of semiconductor
devices on the wafer, before the device has been completed and found to have problems. These sensitive measurements require
temperature stability of about 0.1 °C, which cannot be obtained in the existing NIST-Boulder facilities. As these measurements are
applied to nanoscale features, they become increasingly sensitive to vibration, and are rendered useless even by nearby movement of
furniture or people walking along hallways. Currently, NIST scientists are able to eke out only a few meaningful measurements, usually
late at night when environmental vibrations are reduced, reducing efficiency and productivity, and limiting research and measurements
to support new applications.

Problems due to poorly-performing laboratory facilities directly affect NIST’s customers in industry and other Federal agencies. A partial
list of other Federal agencies relying on NIST-Boulder research and measurements to fulfill their missions includes Department of Defense,
Department of Energy, Department of Homeland Security, Defense Advanced Research Project Agency, National Aeronautics and Space
Administration, National Institutes of Health, National Oceanic and Atmospheric Administration, Department of the Interior, Department of
Justice, Department of Transportation, Federal Communications Commission, Food and Drug Administration, Occupational Safety and
Health Administration, and Environmental Protection Agency. The ability of NIST-Boulder scientists to support these agencies is already
compromised by poorly-performing laboratory facilities, and the problem will continue to worsen as more stringent measurements and
research will be required.

NIST - 25



Current NIST-Boulder renovation plans are not cost effective and current laboratory space cannot be retrofitted to the highest
performance level. In 1997, Booz Allen Hamilton estimated the cost of renovating existing NIST-Boulder laboratory space to different
performance levels. The contractor estimated the cost of renovation to levels L1 through L5 per Gross Square Foot (GSF) as indicated in
Table 2. The costs have been adjusted to 2006 dollars. Because higher performance laboratory space (such as L4 and above) requires a
greater amount of support space for the building infrastructure providing tighter control of temperature, humidity, vibration, and air

cleanliness, usable lab space (NASF) is less than the total space constructed (GSF).

Table 2: Estimated Costs for Stand-Alone Renovation Projects
General Lab General Lab | General Lab High Instrument | Precision Total
Level 1 Level 2. Level 3 Performance | Lab (L5) | Metrology
(L1) (L2) (L3) Lab (L4) Lab (L6)

NIST-Boulder Lab Needs
Assessment (NASF) 39,000 12,500 78,700 25,400 8,300 14,300 | 178,200
Estimated Requirement (GSF) 55,700 17,900 131,200 50,800 20,750 35,750 | 312,100
gsstg?ated Renovation Cost (per $284 $391 $453 $551 $872 | $1,160
Estimated Total Renovation Cost
($million) $15.8 $7.0 $59.4 $28.0 $18.1 $41.5| $169.8

Note: Booz Allen Hamilton did not provide estimated costs for renovation to the L6 performance level; based on the complexity and required performance of L6 space
it is clear that renovation to the L6 level would cost more per Gross Square Foot (GSF), if it can be done at all.

To provide the metrology infrastructure to support scientific progress and technical advances that will bring the Nation economic security
and industrial competitiveness in the 21% century, NIST considered three options: pursuing status-quo renovation plans; constructing new
facilities; and combining renovation with new construction. NIST has chosen the third option, combining renovation with new
construction, in order to maximize the benefit from existing facilities and minimize the cost of providing advanced laboratory space to meet
industrial and scientific needs.

? The estimated renovation cost per GSF for L6 space is extrapolated from the average increases in renovation costs for the L1-L5 performance levels.
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The total cost to renovate approximately 48,000 NASF of existing laboratory space to L4-L6 performance levels is about $87.6 million
($28.0 million for renovation to L4 plus $18.1 million for renovation to L5 plus $41.5 million for renovation to L6). However, the cost
estimate to construct new laboratory space at NIST-Boulder comprising 48,000 NASF of L4, L5, and L6 performance space indicates a total
cost of about $76.2 million (including design). Thus for an estimated /3 percent cost savings, NIST can construct new laboratory space at
the L4 through L6 levels with better overall performance compared to renovating existing space. This higher performance space can be
delivered more quickly than under the previous Facilities Improvement Plan, which provides for only renovations of existing space.

This proposal is part of an overall Facilities Improvement Plan that includes optimal renovation of existing NIST-Boulder laboratory space
to provide some of the L1 through L3 laboratory performance needs outlined in Table 1. The majority of NIST-Boulder measurement and
research programs require higher-performing laboratory space than the current facilities (L1 through L3) can provide, although not the
highest-performing space required by programs slated for the B1E (L4 through L6). Constructing the B1E will address needs for the
highest-performing laboratory space (L4 through L6) more cost-effectively than possible through renovations. NIST estimates that
constructing the BIE and performing limited renovations of existing space will cost a total of $142.4 million-a cost savings of
approximately $19.1 million over the current Facilities Improvement Plan to conduct renovations only. Construction of the new B1E plus
limited renovations will provide higher performance laboratory space than would be possible through renovations alone, at a significant
overall cost savings.

Proposed NIST Technical Program:

To meet the technical specifications needed to support continued scientific progress and technical advance that are crucial to national
economic security and industrial competitiveness in the 21* century, NIST has chosen to combine the construction of new laboratory
facilities, renovation, and major repair of existing facilities. Pre-existing major renovation plans were not cost-effective and failed to deliver
the highest performance laboratory space. Construction of new facilities to meet all laboratory needs proved to be prohibitively expensive as
well. Construction of new laboratory space, with the highest level of environmental controls, costs less than renovating existing space to
meet these performance requirements, delivers higher performance space than renovations alone could provide, and will make that high
performance space available more quickly than under the previous plan. For these reasons, NIST-Boulder proposes to construct a limited
amount of high-end laboratory space (L4-L6). When renovation is less costly than new construction, NIST will renovate. NIST-Boulder will
renovate existing laboratory space to meet the less stringent environmental control requirements of general lab space (L1-L3).

NIST proposes to design and construct the new B1E to meet the needs for the most demanding research and measurements conducted at the

NIST-Boulder laboratories. The B1E will represent approximately 48,000 NASF (approximately 137,000 GSF) of advanced laboratory
space with stringent control of temperature, vibration, humidity, and air cleanliness.
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The total cost of constructing the B1E is estimated at $76.2 million, with $28.0 million needed in FY 2008 and an additional $38.1 million
needed in FY 2009. The FY 2007 President’s budget includes a request for a total of $10.1 million for Boulder construction projects. NIST
proposes to amend the FY 2007 President’s request to initiate the design for the construction of the B1E at a cost of $3.5 million. Also
proposed for amendment is an increase of $6.6 million to initiate site infrastructure work in support of the B1E project.

The development of the BIE comprises five main stages over approximately four years:

e Architectural design of B1E based on detailed specifications (approximately 3 months)

 Solicitation of bids for construction of B1E and award of construction contract (approximately 12 months)
e Construction of B1E (approximately 24 months)

e Final building inspection and acceptance (approximately 3 months)

 Fit-up, communications systems installation and relocation of equipment (approximately 6 months)

Performance Measures: Outputs

At the proposed two-year funding level, NIST will generate the following outputs:

Building 1 extension

Technical Area Outputs

Construction of B1E at the

. e Complete architectural and engineering design of the B1E with approximately 48,000 NASF of high
NIST-Boulder site

performance laboratory space (2008).
e Award contract for construction of the B1E (2009).
e Complete construction of the new laboratory facility (2011).
Conduct acceptance testing of the new laboratory and final fit up and relocation (2012).
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Performance Measures: Outcomes

At the proposed funding level, NIST will generate the following outcomes:

NIST-Boulder laboratory programs will be able to support key national technology priorities in nanotechnology, homeland security, new
energy sources, biotechnology, and many other areas. The expected improvement in the efficiency of existing NIST-Boulder research and
measurement programs will have an estimated $130 million annual impact.on the U.S. economy-a return that more than pays for the new
facilities investment in one year. That estimate of economic impact does not include the expected dramatic impact of new NIST-Boulder
research and measurements that are impossible in the existing lower-performance facilities, but will be enabled by the new laboratory.

Scientific progress and technical advances demand increasingly accurate and precise measurements that are not available anywhere in the
world. NIST-Boulder laboratories lack the stringent environmental control needed to deliver critical measurements ranging from time to
electrical quantities to materials properties to electromagnetic interference. By providing high performance laboratory space, NIST-Boulder
will develop the measurement infrastructure needed to give domestic industry a unique resource to enhance domestic innovative capacity
and foster scientific discovery and technological innovation which have driven about half of U.S. economic growth. NIST’s job is to
provide U.S. manufacturers and scientists with “world standard” templates that are indispensable to enable new generations of science,
technology, and competitive products.

The technologies that will define the first half of the 21 century-nanotechnology, bioscience and information technology among them-rely
to an unprecedented degree on measurement capabilities that push the limits of science. They will not be accomplished in laboratories with
50-year old systems that are well past their life expectancy and cannot be cost-effectively renovated to 21 century research and
measurement capabilities.

Current Opportunity Costs:

The costs to the Nation of not pursuing this initiative are high. NIST’s ability to support crucial areas of innovation is severely impaired by
50-year-old NIST-Boulder laboratory facilities that cannot support 21* century research and measurements. The status quo puts at risk
NIST’s ability to support the development of disruptive technologies in homeland security, telecommunications, nanotechnology, precision
timing, hydrogen energy sources, precision electrical standards, biotechnology, applications of lasers, electromagnetic interference testing,
quantum computing and quantum communications, and other national needs. These advancements are critical to the future economic
security and industrial competitiveness of the Nation.
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2. NIST center for neutron research (NCNR) expansion and reliability improvements (Appropriation +$19,000,000, Direct
Obligations +$19,000,000)

Problem Magnitude and NIST Role:

The NCNR is widely regarded as the most cost-effective neutron facility in the United States and is currently the Nation’s leading neutron
research facility, serving more scientists and engineers than all other U.S. facilities combined. Neutron scattering techniques, in which high
intensity beams of neutrons are used as a probe to “see” the structure and dynamics of materials at the nano-scale, are some of the most
powerful measurement tools available. The role of the NCNR is to develop and apply neutron measurement techniques to problems of
national importance. The quality and quantity of NCNR research consistently rank among the best in the world.

NIST has an opportunity to address a critical national need in a cost-effective manner by expanding the use of the existing facility. Thisisa
continuation of an effort begun in FY 2007 to develop and install a new “cold” neutron source, which when combined with a neutron guide
tube network, converts one usable neutron beam into at least five. This expansion requires new instruments that would be fed by the
additional neutron beams and a new guide hall in which to house these instruments. This would augment NIST’s neutron measurement
capacity without the prohibitive cost of constructing a new facility, which is estimated to exceed $800 million. Central to the strategy of
leveraging the existing NIST source is ensuring that the reliable operation of the facility continues over its useful life, which will be at least
an estimated additional 20 years. ‘

Proposed NIST Technical Program:

In FY 2008, this initiative will fund construction of a new Guide Hall and supporting facilities. The Guide Hall is a dedicated facility to
house the neutron beam delivery system and neutron scattering instruments that are part of this expanded Center for Neutron Research.

e This initiative will provide for the construction of the new guide hall that will house the neutron instruments, and provide needed
supporting facilities. The guide hall facility will be approximately 18,000 square feet of industrial high-bay type space with sufficient
floor loading capacity, utilities, material handling systems, and support space suitable for housing five new neutron instruments, a
neutron guide tube network, associated radiation shielding, ancillary equipment, cold source refrigeration systems, support storage and
sample preparation space suitable to support a robust neutron scattering research program.

e The new guide hall must attach to existing structures while meeting security requirements for personnel access and regulatory

requirements regarding the function of the facility’s confinement building system. The expansion of the NCNR with these new
instrument capabilities will also result in a modest staffing increase of approximately 25 staff or long-term guest researchers to operate
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and support the neutron instruments and assist the large number (over 500 per year) of new researchers who will visit the facility over
shorter durations to perform measurements on the new instruments.

e To accommodate regulatory and security requirements to control access to the facility, it is essential that new supporting facilities be
physically connected to the existing building. The new supporting facilities will also provide space for a visitor/security check-in point
that is needed to maintain rigorous access controls to the facility. The building and surrounding features must meet security
requirements to control personnel access to the building and to control vehicular access to areas near the building.

Performance Measures: Outputs

" At the proposed funding level for FY 2008, NIST will generate the following outputs:

NIST center for neutron research (NCNR) expansion and reliability improvements

Technical Area Outputs

Construction of new

facilities Construction of new guide hall and supporting facilities for the NCNR expansion

Performance Measures: Qutcomes

At the proposed funding level, NIST will generate the following outcomes at the completion of the project:

e An additional 500 research participants and 75 more scientific publications per year.
e A 50 percent increase in the number of cold neutron beams suitable for use by next-generation neutron scattering instruments.
e Five new, world-class neutron instruments for U.S. researchers.

The demand for atomic and nanoscale characterization enabled by cold neutron scattering far exceeds the current capacity, and is expected
to increase. The FY 2008 initiative to construct a guide hall and add 5 new instruments to utilize the new neutron source begun in FY 2007
will go a long way towards meeting this need and will provide a competitive advantage to U.S. researchers who have access to the facility.
Access to the NCNR is granted by a competitive proposal process, which ensures the research enabled will have the greatest impact.
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OUTYEAR FUNDING ESTIMATES

(Budget Authority In Thousands
FY 2006 Estimate Total
& to Program
Prior FY 2007 | FY 2008 | FY 2009 | FY 2010 | FY 2011 | Complete | Estimate
Change from FY 2008 Base
Building 1 extension 10,100 28,000 38,100 76,200 76,200
NIST center for neutron
research (NCNR) expansion 12,000 19,000 31,000 31,000
*Outyear costs are estimates and are subject to change. Future requests will be determined through the annual budget process.

NIST - 32




Department of Commerce
Technology Administration
National Institute of Standards and Technology
Construction of Research Facilities
PROGRAM CHANGE DETAIL BY OBJECT CLASS
(Dollars in thousands)

Activity: Construction and major renovations

Subactivity: Construction and major renovations
Program Change: American competitiveness initiative

Object Class

11 Personnel compensation

11.1 Full-time permanent

119 Total personnel compensation

12.1 Civilian personnel benefits

21 Travel and transportation of persons

22 Transportation of things

233 Communications, utilities and miscellaneous charges
24 Printing and reproduction

25.1 Advisory and assistance services

252 Other services )

253 Purchases of goods and services from Government accounts
25.5 Research and development contracts

25.7 Operation and maintenance of equipment

26 Supplies and materials

31 Equipment

32 Land and structures

41 Grants, subsidies and contributions

99 Direct obligations

Transfer to NIST Working Capital Fund

Total increase requested

Exhibit 15

2008
Increase/
(Decrease)
Obligations

©~
o

OO OO0 O OO0 o0 O CcC o o O

47,000
0

47,000
0
47,000
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Exhibit 13
Department of Commerce
Technology Administration
National Institute of Standards and Technology
Scientific and Technical Research and Services
INCREASE FOR FY 2008
(Dollar amounts in thousands)

Increase/(Decrease)
2008 Base' 2008 Estimate Over 2008 Base’
Personnel ~ Amount Personnel =~ Amount Personnel  Amount
Total, American competitiveness initiative............. Pos./Approp : 56 $69,250
FTE/Obl. 42 66,750
National research facilities
1. Enabling nanotechnology from discovery
t0 MaNUfACtUre .........ccceveueeeeeeeececceeeneen Pos./Approp 46  $20,000 61  $26,000 15 6,000
(Center for nanoscale science and FTE/Obl. 34 17,000 45 22,000 11 5,000
technology)
Laboratories and technical programs
2. Enabling innovation through quantum '
SCIETICE....c.veuruereereeeseeeseeseeeeseeeseseseeeeesesnenenens Pos./Approp 22 9,000 35 13,000 13 4,000
(Physics) FTE/Obl. 17 8,000 27 © 11,500 10 3,500
3. Measurements and standards for the
climate change science program........................ Pos./Approp 0 0 20 5,000 20 5,000
(Physics) . FTE/Obl. 0 0 15 4,000 15 4,000
4. Disaster resilient structures
and COMMUNILIES .........ceeerevereeeeereeceeeeeeeeeennnnn Pos./Approp 4 2,000 9 6,000 5 4,000
(Building and fire research) FTE/Obl. 3 2,000 7 6,000 4 4,000
5. National earthquake hazards '
reduction program initiative ................co.o.......... Pos./Approp 0 0 3 3,250 3 3,250
(Building and fire research) FTE/Obl. 0 0 2 3,250 2 3,250
Total, American competitiveness initiative
Scientific and technical research and services Pos./Approp 72 31,000 128 53,250 56 22,250
FTE/Obl. 54 27,000 96 46,750 42 19,750

- ! Reflects ACI initiatives proposed in the FY 2007 President’s budget.
? Includes both $47 million in Construction of Research Facilities (CRF) and $22.25 million in Scientific and Technical Research and Services (STRS) funding.
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American Competitiveness Initiative (ACI) STRS (+56 Permanent Positions, +42 FTE, Appropriation +$22,250,000, Direct
Obligations +$19,750,000, Transfer to the Working Capital Fund +$2,500,000).

Technological innovation drives the Nation's economic growth and sustains our competitiveness in world markets. “Innovation will be the
single most important factor in determining America’s success through the 21st century,” according to the Report of the National Innovation
Initiative, Council on Competitiveness, December 2004. A 2005 National Academy of Sciences report, Rising Above The Gathering Storm:
Energizing and Employing America for a Brighter Economic Future, states, “Economic studies conducted even before the
information-technology revolution have shown that as much as 85 percent of measured growth in U.S. income per capita is due to
technological change.” New technologies require a sophisticated set of supporting tools to succeed. These tools include knowledgeable
people with easy access to key information, national facilities and instruments that enable discovery and development, measurement
science, and production technologies. NIST plays a fundamental role in ensuring access to this innovation toolset.

NIST’s mission is to promote U.S. innovation and industrial competitiveness by advancing measurement science, standards and technology
in ways that enhance economic security and improve our quality of life. This initiative prov1des the Nation with essential tools to enable

continued innovation, competitiveness and economic vitality.

ACI STRS Components:

1. Enabling Nanotechnology from Discovery to Manufacture (+15 Permanent Positions, +11 FTE, +$6,000,000, including
$1,000,000 transfer to the Working Capital Fund)

e TheFY 2008 Administration Research and Development Budget Priorities highlights that, “Continued Federal investment in the agency
programs that make up the National Nanotechnology Initiative (NNI) facilitates breakthroughs and maintains U.S. competitiveness in
this field. The NNI should support both basic and applied research in nanoscience, develop instrumentation and methods for nanoscale
characterization and metrology, and disseminate new technical capabilities, including those to help industry advance nanofabrication
and nanomanufacturing.”

e The United States faces dramatic changes in manufacturing, with nanoscale manufacturing expected to be a dominant factor in the
21% century. The promise of the U.S. investment and innovation in nanoscience and nanotechnology will be realized only if our Nation
can cost-effectively put basic scientific discoveries to work in the production of superior nanotechnology products. The global impact of
nanotechnology-related products is predicted to exceed $1 trillion by 20152

2 M.C. Roco and W.S. Bainbridge, eds., 2001, “Societal Implications of Nanoscience and Nanotechnology”, Springer, pp. 3-4.
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e This includes: Materials $340 billion; Electronics $300 billion; Pharmaceuticals $180 billion; Chemicals $100 billion; Aerospace
$70 billion; Healthcare $30 billion; and Tools $20 billion.

e Nanotechnology increases the value of existing products, enables new products, and fosters the growth of high-tech jobs in the U.S.
economy of the future.

e The commercial development of new nanotechnologies depends on the availability of adequate nanoscale measurement methods.

e Through the new NIST Center for Nanoscale Science and Technology (CNST) and the NIST Laboratory programs, NIST will enable
science and industry by providing essential measurement methods, instrumentation, and standards to support all phases of
nanotechnology development, from discovery to production.

Problem Magnitude and NIST Role:

Manufacturing accounts for 14 percent of U.S. Gross Domestic Product and 11 percent of total U.S. employment. More significantly, the
manufacturing sector generates the innovations that lead to productivity gains. Manufacturers are responsible for almost two-thirds of all
private-sector R&D.? Qver the past two decades, manufacturing productivity gains have been double those of other economic sectors. These
productivity gains are integral to the U.S. economy’s ability to compete globally, create new jobs, and make possible higher wages for U.S.
workers.

Today, U.S industry faces many challenges to incorporating nanotechnology into advanced products and devices. Measurement of
properties, imaging of structures, and modeling of behavior are all difficult at the nano-scale level. Each will require significant effort to
avoid stifling the commercial development and manufacture of nano-structured products. However, the opportunities associated with these
challenges are far reaching. Commercial incorporation of nanostructures will have dramatic effects in the U.S. microelectronics industry,
magnetic storage industry, micro-electromechanical system industry, nanomaterials and nanocomposites industry, chemical sensor industry,
and catalyst industry. Many of these industries exhibit greater than 15 percent cumulative annual growth rates that are sustained by
nanotechnology advances. All depend on having the measurement methods and standards necessary to make progress in the nanotechnology
dominated production environment of the future.

Proposed NIST Technical Program:

In FY 2007, NIST began a major initiative aimed at enabling the production of nanotechnology-based products by addressing the
measurement barriers hindering the rapid development of nanotechnology. To date, important milestones have been met: the CNST was
established, its new research division was staffed, and the CNST, a state-of-the-art, national nanofabrication and nanometrology user facility

3 National Science Foundation, “Research and Development in Industry,” 2000.
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was brought on-line. A multi-year plan began with major FY 2007 initiatives in standards and measurements for nanomanufacturing,
advanced two-dimensional structural imaging and characterization, high-frequency and high-resolution nanomagnetics imaging, and
nanofabrication via advanced lithographic techniques. The proposed NIST technical program for FY 2008 progresses from these initiatives.
For example, in the very important nanoscale characterization category, a three-dimensional imaging and characterization initiative builds
upon the two-dimensional imaging and characterization program. Similarly, an initiative in measurements and standards to support
ultimate-CMOS (Complementary Metal Oxide Semiconductor) circuitry builds upon the advanced lithography program.

As shown in the four areas below and discussed in the following text, NIST has planned a multi-year, measured build-up of the Nation’s
measurement and standards infrastructure to nurture and ensure U.S. leadership in the production and use of nanotechnology. The text
following the table discusses each initiative planned for FY 2008.

Manufacturing Nanomanufacturing Mechanical properties of | 3D fabrication and Nanomanufacturing of

reliability and standards nanostructures assembly of Post-CMOS electronics
: nanostructures

Characterization | Advanced 2D structural 3D imaging and Atomic scale Bottom-up assembly of
imaging and characterization of measurement and nanostructures
characterization nanostructures characterization

Devices Nanomagnetics Simulation and modeling | Measurements and Standards for

of nanostructures standards in support of nanobiological and
nanophotonics nanomedical devices

Electronics Advanced lithography— Measurements and Measurements and Measurements and
nanofabrication and soft standards in support of standards in support of standards in support of
lithography ultimate CMOS post-CMOS electronics post-CMOS electronics

Mechanical Properties of Nanostructures: A crucial requirement for developing advanced devices incorporating nanostructures is
quantitative knowledge of the mechanical properties of the materials and structures within a device. This type of knowledge is necessary for
optimizing device design, materials selection, manufacturing processes and reliability predictions. The mechanical properties of materials in
nanostructures are often difficult to estimate and may be very different from their bulk counterparts. In addition, the mechanical properties
of nanostructures themselves are often difficult to measure, as the small length scales both preclude the use of many measurement
techniques applied at larger scales and introduce new surface-related phenomena. Consequently, challenges exist for nanostructure
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developers in the materials science of structure-properties relations for materials and in the metrology of mechanical properties of
nanostructures. NIST will generate the measurement methods and standards for mechanical properties of nanostructures, focusing on those
areas that will enable commercial development of new products including:

Ultra-fast microelectronic devices to increase the speed and productivity of information technology,

Very high-density magnetic storage devices with applications ranging from archival information storage to personal music players,
Extended lifetimes of micro-electromechanical systems through effective lubrication of surfaces and interfaces, and

Small-scale sensors, high-efficiency engines and rapid fabrication of nanostructures through the application of engineered surfaces.

Three-Dimensional Imaging and Characterization of Nanostructures: Measurement techniques must improve as structures continue to
scale toward atomic dimensions and as new organizations of matter are engineered for functionality. These improved techniques are not
only needed for the resolution of measurement, but also for the ability to discern three-dimensional complexity in the composition and
arrangement of components within the structures. Characterization of the fine details of structure, chemical composition, and defect
formation—in three dimensions with resolution appropriate to the nanostructure under study—presents an important and challenging
measurement problem. Fundamentally new measurement capabilities that are beyond those achievable with current techniques will need to
be devised and developed to meet these challenges for three-dimensional, non-destructive imaging and characterization. NIST will generate
the measurement methods and standards for three-dimensional imaging and characterization that will:

e Enable existing industry sectors to see what they make at the nanoscale and thereby speed both the development phase—as new concepts
are explored—and the manufacturing process-as the reliability of nanostructure production is enhanced,; ‘

e Allow the next generation drug delivery systems to be developed more rapidly and manufactured more reproducibly, because detailed
structures can be imaged on the nanoscale; and

e Improve the quality of life because the health impacts of nanotechnology can be approached on a sound scientific basis. It will be
possible to see nanostructures as they interact with their environment.

Simulation and Modeling of Nanostructures: Almost by definition, nanotechnology requires new models, simulations and theories to
explain the new properties that arise as a consequence of the nanostructure’s size. New models and simulations of the phenomena governing
the manufacture and performance of nanostructures are required for nanostructure science to progress. Nanoscale structures are so far
removed from the size scale accessible with human senses that their observation and measurement is very indirect, requiring an accurate and
reliable model to bridge the huge gap in length scales. An overlapping series of models may be required because no single model will be
applicable over this enormous range of sizes. Without a reliable theory, measurements of nanostructures become nearly impossible to
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interpret. Additionally, in some cases, a measurement method has yet to be devised, and modeling alone will be relied on. NIST will
develop methods for the simulation and modeling of nanostructures that will:

e Allow industry to reduce its product development cycle by providing a more accurate connection between the results of a measurement
and the nanoscale phenomena being exploited;

e Allow for greater accuracy of measurement and thereby facilitate reliable and economical manufacture of products 1ncorporat1ng
nanotechnology; and

e Help to advance the development of bottom-up assembly methods to allow the economical production complex nanodevices.

Measurements and Standards in Support of Ultimate CMOS: The semiconductor industry, one of the largest value-added
manufacturing industries in the U.S., has been successful in employing miniaturization to increase performance of electronics at a constant
cost. However, the process of miniaturization is ultimately limited by the discrete nature of matter and the prevalence of quantum
phenomena as the atomic size scale is approached. The industry will continue to push current methodology as far as possible, to the
endpoint of the development of CMOS technology, referred to as Ultimate CMOS. Developing the ultimate in CMOS technology will
require major advances in nanoscale measurement and standards. NIST will partner with industry to provide the necessary measurements
and standards to allow the development of Ultimate CMOS. This will: V :

Give industry the measurements and standards tools needed to continue the rapid increases in semiconductor devices;
e Enable the development of advanced information technology to further enhance American productivity; and

Facilitate the development of new sensors and high- speed electronics that strengthens our military and enhances the defense of the
homeland.
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Performance Measures: Outputs

At the proposed funding level, NIST will generate the following outputs:

Enabling nanotechnology from discovery to manufacture

Technical Area Outputs
Mechanical properties of e Methods for measuring the fracture, fatigue, and damage properties of nanostructures to improve
nanostructures

reliability and determine how devices fail;

Methods for measuring stress and strain in nanostructures in order to reduce failure of devices and to
permit the control of optical and electronic properties;

Measurement methods to facilitate the design of high strength materials incorporating
nanocomposites; and

Measurements of the mechanical properties important to nanoscale energy conversion to further
nanosensors and signal processing applications.

Three-dimensional imaging
and characterization of
nanostructures

New methods for detection and location in three-dimensions of defects, inclusions, and other
irregularities in nanoscale structures;

Fabrication of three-dimensional, nanoscale chemical compositional standard test structures with
controlled elemental features;

Properties of nanoparticles, nanocrystals, and quantum dots used in 3D imaging applications;

New ultrasound holography instrument for high-resolution three-dimensional imaging; and

A super-resolution optical method, validated at the 200 nm length scale, for 3D imaging.

Simulation and modeling
of nanostructures

Models and simulations to interpret and quantify experimental results;

State-of-the-art theoretical and simulation methodologies to guide experiments aimed at the
measurement and characterization of size, shape, and composition of nanostructures;

Extension of modeling of electron trajectories to three-dimensional nanostructures of arbitrary shape;
Models and simulations of the reliability of nanodevices; and

Models and simulations of the routes to self-assembly of nanostructures.
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Enabling nanotechnology from discovery to manufacture

Technical Area Outputs
Measurements and New methods to measure critical dimensions in semiconductors with sub-nanometer resolution;
standards in support of Method for measuring the electrical and thermal properties of, and identifying defects in, complex
ultimate CMOS

semiconductor interfaces;
Method for measuring the mechanical properties of dielectric films in semiconductors;

e Methods to measure the nature and rates of the complex physico-chemical processes used in CMOS
semiconductor fabrication;

e A new state-of-the-art reference dimensional metrology scanning electron microscope (SEM) and
accurate metrology methods for full-size semiconductor wafers and masks; and

e Advanced models necessary for optical metrology at the “32-nanometer node” of semiconductor
manufacturing. '

Performance Measures: Outcomes

At the proposed funding level, this initiative will foster the following outcomes:

e Enhanced competitiveness for U.S. industry in the world for the manufacturers of products that incorporate nanotechnology;
Speedier private sector commercialization of new products and innovations that integrate nanotechnology and nanomanufacturing, for
example, high strength, high toughness materials for greater auto fuel efficiency and personal protection;

e More compact, powerful, and innovative products resulting from nanotechnology-enhanced electronic chips that are smaller, faster and
more efficient; and

e Increased yield, productivity, and reliability in the manufacturing of nanostructures and devices for the electronics, sensor, information
storage, and communications industries.

Without development of the measurement, modeling, and simulation capabilities described in this initiative, U.S. industry will not have
available the full range of tools and atomic-level understanding necessary to design, characterize, and control three dimensional
nanostructures in their fabrication processes, and minimize device failure due to mechanical properties and defects. Without advanced
measurement and modeling capabilities at the nanoscale, industry will need to rely more on trial and error for discovery and development,
which increases the time and cost to market and reduces competitiveness.
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2. Enabling Innovation through Quantum Science (+13 Permanent Positions, +10 FTE, +$4,000,000, including $500.000 transfer
to the Working Capital Fund)

“Quantum information is a radical departure in information technology, more fundamentally different from current technology than the
digital computer is from the abacus.” William D. Phillips, NIST 1997 Nobel Laureate in Physics

By exploring and harnessing the “special” properties of the quantum realm, NIST will open the gateway to a new and powerful
technological frontier. If successful, NIST’s work will pave the way to:

e Greater computing power than what is available with electronic computers,
e Secure communications for national security, financial, and market transactions, and

e Enable advanced measurement capabilities that exceed classical techniques.

Problem Magnitude and NIST Role:

“The Administration favors Federal R&D investments that... enable potentially high payoff activities that require a Federal presence to
attain long-term national goals, including nationaksecurity ... Priority will be given to research...that aim[s] to close significant gaps in the
fundamental physical understanding of phenomena that promise significant new technologies with broad societal impact. ...quantum
condensates are examples of novel atomic and molecular-level systems that are only partially understood, and where coherent control
holds great potential.” FY 2007 Administration Research and Development Budget Priorities.

Since the early 20™ century we have known that the atomic, or quantum, realm works under vastly different rules than the world of our
everyday experience. The ability to understand and exploit many aspects of the quantum realm led to many of the technological advances
that defined the last century. Yet the quantum realm holds still more surprises, and more possibilities. Unique quantum properties that have
no counterparts in our everyday world have been the most difficult aspects of the quantum world to understand. But understanding and
mastering these quantum properties hold great promise for new technologies. It has only been in recent years that we have developed the
capacity to create and control quantum properties in the laboratory, and it is this capacity that is opening a door to new possibilities with
broad societal impact. Many of the greatest physicists believe that exploitation of these non-intuitive properties of nature will transform the
technology of the 21 century, just as electronics transformed the technology of the 20™ However, because there are so many unanswered
questions, there must be “a Federal presence to attain long-term national goals.”

Researchers at NIST have been and are in the forefront of demonstrating that unique quantum properties can be created and controlled in the
laboratory. These advances, which have led to three Nobel Prizes for NIST scientists, have fostered the hope of fantastic new capabilities,
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such as quantum computing with superior power compared to today’s classical computers and quantum communication with unbreakable
security. NIST scientists were the first to demonstrate a quantum logic operation with quantum “bit”, or “qubit”, and among the first to
demonstrate the principle of quantum communication. These early advances prompted NIST to begin a focused program in Quantum
Information Science. That program is now the largest internal quantum research program in the Federal government and one of the most
successful programs in the world. Now NIST scientists are hoping to push still further ahead. The ultimate goal for the NIST program is to
parlay early proof-of-principle demonstrations into working components from which 1ntegrated quantum systems will ultlmately be built.

That this can be done is by no means certain.

The research and development steps required to realize a quantum computer can be described in analogy with those of the familiar desktop
computer based on classical microelectronic circuits. The desktop computer is an integrated system built from several distinct components
including a central processing unit (CPU) which functions as the brain of the computer, a temporary memory device for holding CPU
instructions and data, a permanent storage device (hard drive) for holding data over the long term, input/output devices such as a keyboard,
monitor, or internet connection for getting information into or out of the computer, and a communications bus for passing information
between components.

NIST’s previous initiatives in quantum information focused on demonstrating the most elementary function of a processing unit, a quantum
logic operation on a quantum “bit”, or “‘qubit”. The classical desktop computer has a processing unit capable of processing billions of bits
per second. Although a quantum computer will be very powerful while operating with far fewer logic “bits” than a classical computer, a
great deal of effort is required to produce an integrated quantum processing unit with several hundred qubits. In the case of classical
computing, the time between demonstration of a single logic “bit” and an integrated processor was more than two decades. Work on
building a quantum processing unit with more than one qubit has been initiated with existing resources, but with the successful proof-of-
principle demonstration of a few qubits, additional investment in this work to increase the rate of progress is warranted.

The realization of a quantum computer will also require the development of other components. Among these is a temporary memory
capability, analogous to the random access memory (RAM) of the classical desktop computer. At present, qubits are lost relatively rapidly
because of the extreme sensitivity of quantum “coherence” to external interactions. The ability to store qubits before or after a logic
operation will enable more complex logic operations.

Also required for the realization of a quantum computer is some kind of communications bus that allows for the transfer of information, or
qubits, between processor and memory or input/output devices. In a classical computer, this capability is achieved by the metal wires
conducting electrical currents to the various devices. NIST scientists have already achieved a proof-of-principle demonstration of the
quantum analogy of a communications bus through a process called “teleportation” of information. Now they must show that quantum
information can be teleported reliably and quickly, and that these “quantum wires” can be incorporated into a working component.
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The incorporation of input/output devices in a quantum computer will require the ability to convert qubits from one form to another. Ina
processor, a qubit may be an atom, ion, or solid-state system prepared in a “coherent” state. An output device will sometimes require
conversion of the processor qubit into a “flying” qubit, i.e., a photon, the smallest unit of light. The analogy in the classical computer is the
conversion of electrical signals in a computer to the optical signals that flow through the optical fibers of the internet. A robust, reliable
conversion process requires further research.

All of the above capabilities, including those in quantum communications, require further development of optical materials for use in the
blue and ultraviolet region of the spectrum. These materials will enable the diode lasers, modulators, and single photon sources and
detectors that will be used to create, manipulate, and read quantum logic operations and transmit quantum information in a practical
integrated quantum system. Most of these devices do not exist at all or do not exist with the required performance characteristics.

Proposed NIST Technical Program:

In moving closer to the realization of manipulating quantum phenomena in the quest for developing new measurement techniques and
technologies, NIST is proposing to further expand its quantum science program in FY 2008. Initiative funding in FY 2008 is being
requested to develop more quantum computer and communication components, to begin developing the basis for more advanced quantum
applications, and to advance quantum measurement capabilities. NIST will:

Begin development of quantum wires to be used for connecting various quantum components;

Begin development of a quantum memory, to enable more complex quantum logic operations;

Begin development of methods for inter-converting material qubits (atoms, ions, or solid-state systems) to photon qubits;

Develop an all-optical clock as a next step in precision time and frequency measurement;

Develop methods for higher rate production and counting of single electrons; and

Continue to exploit quantum coherence and quantum entanglement for measurement capabilities exceeding classical limitations in
sensitivity, accuracy, and speed.

The funding requested in FY 2008 will enable NIST to build on and exploit the research accomplishments supported by initiative funding in
the previous three years. For instance, NIST in FY 2005 and FY 2006 demonstrated simple quantum logic operations, the basis for a
quantum processor, using neutral atoms and trapped ions. NIST also demonstrated single photon sources and detectors, the basis of
quantum communication system. FY 2007 requested funding enabled NIST to develop quantum components and early applications of
quantum information science, specifically the demonstration of a complete quantum communication system operating at speeds high
enough for practical use. NIST will demonstrate a quantum logic clock capable of serving as an improved time and frequency standard for
the next generation of the Global Positioning System and in tests of fundamental physical theories. Other FY 2007 efforts include 1) a
quantum input/output device and expanded work on quantum logic operations, with the demonstration of quantum logic in a
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superconducting solid-state system as an alternative to trapped ions and neutral atoms; 2) new quantum measurement capabilities for
improved determination of fundamental units in mass, temperature, time, light, and electric current; and 3) establishment of a Joint
Quantum Institute, leveraging the interdisciplinary capabilities of NIST with those of the National Security Agency and the university
partner. All of the FY 2005, 2006, and 2007 activities will continue at existing or increased levels in FY 2008.

Performance Measures: Outputs

At the proposed funding level, NIST will generate the following outputs:

Enabling innovation through quantum science

Technical Area

Outputs

Quantum components

Quantum wires, including the demonstration of plasmonic communication pathways for single photon
transmission; and
Demonstrate long storage time and stability for a quantum memory.

Basis for more advanced
quantum devices

Fabrication of an integrated ion quantum system containing a solid-state ultraviolet laser;

Advanced solid-state ultraviolet quantum lasers able to produce entangled photon pairs;

Fabrication of nano-mechanical resonator and demonstration of coupling to quantum system;
Single-photon detection at greater than 10 MHz with greater than 95percent detection efficiency
(100 times faster than present); ’

Single-photon detection at 1 GHz with greater than 80 percent detection efficiency (100 times faster
than present);

Advanced high-speed optical modulators;

Teleportation and conversion of quantum information from one type of quantum system to another;
Conversion of individual quantum systems into composite quantum systems;

Demonstration of the coupling of quantum systems with classical electromagnetic fields; and

Better understanding of wider range of quantum systems and the fundamental limits of quantum noise.

Quantum measurements

New quantum-based measurement technologies will be produced including a quantum enhanced clock,
improved frequency measurement, methods for manipulating single electrons, quantum-based
temperature, high speed single photon sources, and quantum realization of mass.

NIST - 45




Performance Measures: Outcomes

At the proposed funding level, NIST will generate the following outcomes:

e NIST will begin bridging the gap between fundamental quantum science and new technologies by developing some of the quantum
components needed for realization of a quantum computer; and.

e NIST will develop quantum measurement techniques applicable to the Nation’s most fundamental measurement needs.

Quantum Science Activity Matrix

| Initial demonstration of

| quantum logic operations

with 1-5 atom qubits

Demonstration of quantum
logic operations with 5-10
atom qubits

Quantum logic operations
with 10 or more atom/ion
qubits

quantum communications
testbed

Secure, high-speed
quantum communications

Initial demonstration of Quantum logic operations
quantum logic operations with 5-10 solid-state
with 1-5 solid-state qubits qubits
1 Demonstration of single Improved higher-speed
photon sources and counting of single
detectors photons
Demonstration of Improved input/output
input/output devices devices
Quantum wires
Quantum memory
Demonstration of quantum
logic clock
| Demonstration of Improved high-speed

quantum communications
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Application of quantum

Demonstration of quantum; technologies to new
mass and temperature measurement
methodologies
Demonstration of higher | Application of single
rate of single electron electron manipulation to
counting/production nanosystems
Development of optical | Quantum enhanced clocks
clock
Development of high- Bridge gap between
speed single photon single photon sources and
source laser power

Integrated optics for blue
light

Conversion of material
qubits to flying qubits
Coherent cqntrol and Increased funding for
transformation of FY 2009 activity
quantum information
Integrated ion traps and
architectures for quantum
computing

Note: Activities in the Joint Quantum Institute encompass many of the projects in this matrix.
The first appearance of an activity in a row represents initiation of that activity with new initiative funding.
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3. Measurements and Standards for the Climate Change Science Program (+20 Positions, +15 FTE, +$5.000,000, including
$1.000,000 transfer to the WCF)

“Investments in glbbal climate change science...provide the basis for sound long-term climate policy decision-making...” FY 2008
Administration Research and Development Budget Priorities.

NIST<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>