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U.S. HOUSE OF REPRESENTATIVES
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
HEARING CHARTER

A Review of the Administration’s Federal Research and Development Budget
for Fiscal Year 2021

Thursday, February 27, 2020
10:00 am - 12:00 pm
2318 Rayburn House Office Building

PURPOSE

On Thursday, February 27, 2020, the Committee on Science, Space, and Téchnology will hold a
hearing to examine the Administration’s proposed Fiscal Year 2021 (FY21) budget for Federal
research, development, demonstration, and commercial application programs within the
Committee’s jurisdiction and to discuss related policy issues.

WITNESS

s Dr. Kelvin K. Droegemeier, Director, White House Office of Science and Technology
Policy

OVERVIEW

Overall Federal R&D Spending’

dollars in millions,

Department of Defense 54691 64544 59831 -4713 -5.85
_Department of Health and Human Serv:ces 38511 40818 37875 -2943 -7.21
Department of Energy & 82T 19219 16051131688 aeAs
~National Aeronautms&Sgace Admxmstramon 10698 1 14057 ) 13334000 -723 0 1S54
- National Science Foundation - : S G8RG 6752 6328 <4240 a8
Department of Agriculture 3026 2041 2769 -172 -5.85

| Department of Commerce - Sl o 19sg CUTO48 o EEaE A, =22:69
Department of Transportation e CEee 0T R IR b SO R g T R
Department of Homeland Security ; CEOUGER L s b s g <1541
Department of Veterans Affairs 1313 1351 38 2.89
Department of the Interior 973 725 -248 -25.49
Envirenmental Protection Agency . 489 [ 4 g g <174 23537
Department of Education 259 230 -29 -11.20
Smithsonian Institution 330 328 -2 -0.61
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The President’s FY21 budget proposal includes a total of $141.7 billion for research and
development (R&D) across all agencies, a $1.4 billion or 9% decrease from the FY20 enacted
level. Under the proposal, defense-related R&D spending would decrease by $4.7 billion or 6%
to $59.8 billion and health-related R&D would decrease by $2.9 billion or 7% to $37.9 billion.
Therefore, the total request for non-defense and non-health specific R&D, a majority of which is
in the Science Committee’s jurisdiction, is $38.6 billion, which represents a 13% decrease from
the FY20 level. This amount includes basic and applied research, experimental development, and
facilities and equipment.

The Administration proposes to reduce R&D spending across all agencies in the Committee’s
jurisdiction. However, the aggregate numbers mask variation across agencies and programs. The
request includes significant increases in areas such as artificial intelligence, quantum information
science, and deep space exploration, while reducing spending in climate science, NASA science
missions, energy technologies, and STEM education.

AGENCY HIGHLIGHTS
National Aeronautics and Space Administration (NASA)

NASA Spending’

(dollars in millions)

National Aeronautics and Space Administration | 21,500.0 | 22,629.0 | 25246.0 | 2,617.0 11.6%
Science 6,905.7 7,138.9 6,306.5 -832.4 -11.7%
Aeronautics 725.0 783.9 819.0 351 4.5%
Space Technology 926.9 1,100.0 1,578.3 4783 43.5%
Exploration 5,050.8 6,017.6 8,761.7 27441 45.6%
Space Operations 4,639.1 4,140.2 4,187.3 47.1 1.1%
Education 110.0 120.0 0.0 -1200 | -100.0%
Safety, Security, and Mission Services 2,755.0 2,913.3 3,0099 96.6 3.3%
gggitrr::;ggn & Environmental Compliance & 3482 3734 5301 165.7 44.4%
Inspector General 393 41.7 44.2 2.5 6.0%

The Administration has requested $25.2 billion for NASA for FY21, an increase of nearly $2.7
billion, or 12%, over the FY20 enacted appropriation. Nearly half, or $12.4 billion, of the overall
request would be devoted to NASA’s Moon to Mars campaign, an exploration effort to return
humans to the surface of the Moon by 2024 and eventually send astronauts to Mars. The total
Moon to Mars request is 40% ($3.5 billion) higher than the campaign’s FY20 appropriation.

73

* hitps://
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The Human Exploration and Operations Mission Directorate (HEOMD) manages the largest
component of the Moon to Mars request, the Deep Space Exploration Systems account ($6
billion under the FY20 appropriation). For FY21, the Administration is requesting $8 billion,
which would fund commercial development of a new lunar Human Landing System ($3.4
billion) and continued development of the Space Launch System ($2.3 billion), Orion crew
vehicle (81.4 billion), and Lunar Gateway ($740 million). HEOMD also oversees the Low Earth
Orbit and Spaceflight Operations account, which includes all International Space Station
operations and research activities, for which the Administration is requesting $4.2 billion in
FY21, 1% below the FY20 appropriation. )

The Administration is proposing $1.6 billion in FY21 for Exploration Technology, which is the
account managed by the Space Technology Mission Directorate and was.appropriated $1.1
bitlion in FY20. Most ($1.2 billion) of the account’s FY21 proposal would go toward maturation
of early-stage Moon to Mars technologies in areas such as In-Siti Resource Utilization, and
advanced power and propulsion.

The request prdposes $6.3 billion for the NASA Science Mission Directorate (SMD), nearly 12%
($830 million) below the FY20 appropriation. Under the FY21 proposal, the budgets of each of
the four SMD divisions would be cut relative to their FY20 appropriation: Astrophysics by 36%,
Earth Science by 10%, Heliophysics by 13%, and Planetary Science by 2%. The FY21 request
would increase spending, by $136 miilion (19%), on science activities that inform human
exploration of the Moon and Mars, including the Commercial Lunar Payload Services (CLPS)
program and a new Mars Ice Mapper mission. The FY21 request for SMD proposes terminating
programs the Administration deems ate of lower priority, including two Earth Science missions
under development, the Plankton, Aerosol, and Climate Ecosystem (PACE) and the Climate
Absolute Radiance and Refractivity Observatory Pathfinder (CLARREO-PF); one Astrophysics
mission under development, the Wide Field Infrared Survey Explorer (WFIRST); and one
operating Astrophysics mission, the Stratospheric Observatory for Infrared Astronomy (SOFIA).
The Administration proposed to cancel WFIRST in the last two budget requests, and PACE and”
CLARREO-PF in the last three, but Congress fully funded the missions éach year.

As in the last three NASA budgets, the Administration’s FY21 budget proposes eliminating
NASA'’s Office of STEM Engagement (formerly the Office of Education) in order to “[redirect]
those funds to NASA’s core mission of exploration.” For FY20, Congress supported the
continuation of the Office of STEM Engagement and appropriated $120 million for its activities.
The Office of STEM Engagement supports the National Space Grant College and Fellowship
Program ($48 million appropriated in FY20), the NASA Established Program to Stimulate
Competitive Research (EPSCoR, $24 million appropriated in FY20), the Minority University
Research and Education Project (MUREP, $36 million appropriated in FY20), and activities in
evaluation and informal education. The FY21 propesal would continue support for STEM
activities, such as internships and fellowships, within the Mission Directorates, including the
Science Activation program under SMD at $46 million, which currently has 24 ongoing awards
to deliver SMD’s content and expertise t0 learners of all ages.
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The request would increase the budget of the Aeronautics Research Mission Directorate
(ARMD) to $819 million, 4.4% over the FY20 enacted level. The ARMD budget request
supports resedrch that enables the transformation of aviation, including ongoing programs such
as the supersonic Low Boom Flight Demoustrator, Urban Air Mobility Grand Challenges; and
activities toward integration of Unmanned Aircraft Systems into the national airspace.

Under the Mission Support Directorate (MSD), the FY21 request proposes increasing the
budgets of the Safety, Security, and Mission Services and Construction and Environmental
Compliance accounts by 3% and 44%, respectively, relative to the FY20 appropriation. The
proposed increases for both accounts are largely in support of Moon to Mars activities.

Department of Energy (DOE) R&D Programs

DOE R&D Spending’

(dollars in millions)

oy
Department of Energy R&D 11,696.1 | 12,8404 | 8,369.0 | -4,47L4

~34.8%

porty Pficiency and REAWADIE | 35790 | 27900 | 7200 | 20700 | 742%
Electricity 1560 | 1900 | 1950 5.0 2.6%
Eﬁlﬁfé}?é’fgesi‘éﬁy Security, and | 1244 156.0 185.0 | 290 | 18.6%
Fossil Energy R&D 740.0 750.0 731.0 -19.0 -2.5%
Nuclear Energy 1,326.1 1,493.4 1.180.0 -313.4 -21.0%
Office of Science 6,585.0 | 7,0000 | 58380 | -1,162.0 | -16.6%
ARPA-E* 3660 | 4250 | 3110 | -7360 | -1732%
Loan Programs* 24.0 36.0 -169.0 -205.0 | -569:.4%

The Trump Administration is proposing to cut DOE’s non-defense rescarch, development,-and
demonstration budget by 34.8% overall compared to FY20 enacted levels. These proposed cuts
include the elimination of the Advanced Research Projects Agency — Energy (ARPA-E) and the
Loan Programs Office (LPO).

Most of DOE’s other energy technology offices would receive significant cuts from FY20
funding levels. The Office of Energy Efficiency and Renewable Energy (EERE) would receive
the largest cut of 74.2% (or $2.07 billion). Within EERE’s Sustainable Transportation program,
the Administration would cut Vehicle Technologies by 75.5%, Bioenergy Technologies by 68%,
and Hydrogen and Fuel Cell Technologies by 70.7%: Under its Renewable Energy program, the
Budget Request calls for a 58.2% cut to Solar Energy, a 64.4% cut to Wind Energy, a 56.8% cut
to Water Power, and a 52.7% cut to Geothermal Technologies. Under the Energy Efficiency
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program, funding for Advanced Manufacturing and Building Technologies would decrease by
67.6% and 67%, respectively. Nuclear Energy would also be cut by 21% (or $313 million) and
Fossil Energy R&D would be cut by 2.5% {or $19 million).

In addition, the Admlmstratlon is proposing to cut the Office of Science by $] 16 billion, or
16.6%, from FY20 enacted levels. The Office of Science is responsible for stewarding ten-
national laboratories and a portfolio of major scientific user facilities that provide unique
capabilities to carry out research conducted by thousands of users from industry and academic
institutions across the country. Within the Office of Science, the Administration proposes cutting
Fusion Energy Sciences by 36.6% (8246 million), Biological and Environmental Research by
31.1% (8233 million), High Energy Physics by 21.7% ($227 million), Basic Energy Sciences by
12.5% ($227 million), and Nuclear Physics by 8.4% ($60 million). The request also proposes a
marginal increase for Advanced Scientific Computing and Research of 0.8% ($8 million);
Construction for the ITER international fusion project within the Fusion Energy Sciences
program would receive a 58.4% cut, and construction for the Long Baseline Neutrino Facility
within the High Energy Physics Program would receive a 47.8% cut. If enacted, these levels
would put funding for these projects well below what DOE itself determined would be required
to keep them both on schedule and minimize their total project costs. The Office of Science
would also receive a major 42.2% ($126.9 million) cut to its Sc1ence Laboratones Infrastructure
account . J '

The Office of Electricity (OE) and the Office of Cybersecurity, Energy Security, and Emergency
Response would both receive proposed budget increases of 2.6% ($5 miltion) and 18.6% ($29 -
million), respectively. Within the Office of Electricity, the Administration proposes providing $2
million to a new Defense Critical Energy Infrastructure program to-advance technologies that
ensure critical infrastructure possesses reliable, resilient energy systerns.

Within the Administration’s topline request for DOE R&D, it allocates $190 million across
EERE, OF, and the Office.of Science to support an Energy Storage Grand Challenge to advance

next- generatlon énergy storage technologies. \



National Science Foundation (NSF)

NSF Spending’

(dollars in millions)

National Science Foundation 8,150.2 8,278.3 7,741.4 -536.9 -6.5%

Research & Related Activities 6,578.1 6,737.2 6,213.0 -524.2 -7.8%
Education & Human Resources 934.5 940.0 930.9 -9.1 -1.0%

Major Research Equipment &

(oo . 2853 2432 2298 -13.5 -5.5%
Facilities Construction
Agency Operations & Award 3327 3369 | 3456 87 | 26%
Management
National Science Board 43 4.5 42 -0.3 -6.4%
Office of Inspector General 153 16.5 17.9 14 8.2%

The Administration’s proposal includes $7.74 billion for the National Science Foundation, a
decrease of $536.93 million from the FY20 appropriated level of $8.28 billion. The proposal
includes a large increase for certain areas of science and technologies the Administration
describes as having the potential to drive “industries of the future” and significant cuts to
investments in all other areas of research, STEM education, and broadening participation
activities.

The proposal includes a $403 million (87%) increase for investments in artificial intelligence
(AI) and a $120 million (113%) increase for quantum science, while funding for advanced
manufacturing is essentially flat. Funding for implementing the 10 Big Ideas is also increased,
with Quantum Leap (326 million or 44% increase), Mid-Scale Research Infrastructure ($38
million or 63% increase), and Convergence Accelerator ($29 million or 69% increase) getting
the biggest boost.”

Most of the proposed budget cut comes from the Research and Related Activities (R&RA)
account, which is reduced by $524 million (8%) compared with FY20. All but one of the
research directorates has a proposed cut. The geosciences (GEQ) directorate, which supports
research related to climate change, is cut the most ($133 million or 14% reduction), while the
budgets for the two directorates that support research in artificial intelligence and quantum
science are largely spared. The computer and information science and engineering (CISE)
directorate is increased ($77 million or 8%) and the mathematical and physical sciences (MPS)
directorate is only slightly decreased ($42 million or 3%). ®

S Since funding levels for Al and quantum activities and the Big Ideas are not specified in the FY20 appropriations,
we compare with FY 19 spending levels.

¢ Since funding at the directorate or division level is not specified in the FY20 appropriations, we compare the
proposal for R&RA directorates and EHR divisions to agency spending in FY'19.
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One key focus for the proposed investments in Al is funding for up to six National Al Research
Institutes (up to $20.0 million each over five years) “that will serve as national hubs for
universities, federal agencies, industry, and nonprofits to advance Al research and workforce
development in key areas while addressing grand challenges.”” Investments in quantum science
will support up to three additional Quantum Leap Challenge Institutes (up to $25 million each
over five years). The proposal also includes $17 million for a new Spectrum Innovation Initiative
with the goal to “promote dynamic and agile electromagnetic spectrum utilization.”® This
funding would support piloting, testing, and rolling out National Radio Dynamic Zones® and
standing up a National Center for Wireless Spectrum Research.

Programs in the broadening participation portfolio are cut by a combined $180 million (15%)
compared with FY20. The program with the biggest proposed cut is the Hispanic serving
institution (HSI) program, a decrease from $45 million to $14 million (68%) compared with
FY20 appropriations. The HBCU Undergraduate Program and the HBCU Excellence in
Research programs are cut by 11 and 47%, respectively. The INCLUDES and ADVANCE
programs are each cut by 5% and the Tribal Colleges and Universities Program (TCUP) is cut by
17%. The Established Program to Stimulate Competitive Research (EPSCoR) program is also
cut by $26 million (14%).

The Education and Human Resources (EHR account) is cut by $9 million (1%). While the
topline EHR budget is held essentially flat, the proposal funnels money out of the Division of
Undergraduate Research ($28 million decrease) and into the Division of Graduate Research (328
million increase).'® The request includes a $9 million (3%) cut to the Graduate Research
Fellowship which would result in 300 fewer fellowships being awarded. The Robert Noyce
Teacher Scholarship program is cut by $22 million (34%) and the Advanced Technological
Education (ATE) is cut by $4 million (5%). Finally, spending on education activities across the
R&RA directorates is decreased by $58 million (36%).

Construction is fully funded for the three ongoing major research facility projects — the Antarctic
Infrastructure Modernization for Science (AIMS), the High Luminosity-Large Hadron Collider
(HL-LHC) Upgrade, and the Vera C. Rubin Observatory (formerly the Large Synoptic Survey
Telescope-LSST). The budget includes no funding for the design of next generation multi-user
research facility projects.

Stid
? Innovative approaches to dynamic spectrum sharing in specialized geographic regions.
19 Ihid.
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National Oceanic and Atmospheric Administration (NOAA u

The Administration’s budget proposal includes a total dlscretmnary budget12 of $4.6 billion for
the NOAA, a decrease of $728 million from the FY20 enacted total discretionary appropriation
of $5.4 billion. Major cuts are proposed to ocean science and research, climate research and
climate services, education and grant programs, the National Weather Service workforce, and
laboratories and Cooperative Institutes funding, whereas investments in mapping the EEZ,
commercial weather data programs, and the GOES-R and Space Weather programs are
increased. Overall, despite modest increases to some programs, there are cuts proposed to every
line office.

Most of the proposed cuts come from the Office of Oceanic and Atmospheric Research (OAR),
which is reduced by $238 million (40%) compared with FY20. Within OAR, the largest cuts are
to the Climate Research program, with the proposed elimination of Climate Competitive
Research, compared to the $63 million enacted for this program in FY20. The request also
proposes to eliminate OAR’s National Sea Grant College program, funded at $87 million in
FY20, and significantly cuts the budgets for laboratories and Cooperative Institutes across OAR.
The budgets for the Climate Research program, the Weather & Air Chemistry Research program,
and the Ocean, Coastal, and Great Lakes Research program, have proposed reductions of $13.5
million (20%), $16.8 million (17.5%) and $7.2 million (16. 6%) respectively compared with
FY20 enacted levels.

The proposed budget for the National Ocean Service (NOS) is reduced by $225 miltion (37%)
compared with FY20. Within NOS, there are major cuts to coastal science and management,
specifically, competitive research through the Coastal Science and Assessment program is
eliminated, compared with $19 million enacted in FY20, and coastal management grants under
the Ocean and Coastal Management and Services program are also eliminated, compared with
$77 million in FY20.

The National Weather Service (NWS) is reduced by $48 million (4%) compared with FY20. The
proposed cuts reduce funding for its Analyze, Forecast and Support workforce by $15 million
(2.9%) compared with FY20, Other cuts include a $9 million (0.6%) reduction to the National
Environmental Satellite, Data, and Information Service (NESDIS) compared to FY20, a $10
million (3%) reduction to the Office of Marine and Aviation Operations (OMAO) compared to
FY20, and a $29.1 million (96%) reduction of the budget of the Office of Education within the -
Mission Support office compared with FY20

1t As of February 24, 2020, NOAA has not published their Congresswnal Justxﬁcatxon for FY21. This charter is,
based on preliminary budget request tables.

12 Total discretionary budget includes discretionary ORF, PAC, and other dxscretxonary appropnatlons, but does not
include direct obligations or mandatory accounts.
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Department of Homeland Security (DHS)

DHS R&D Spending”?
dollars in millic

Department of Homeland Secu

Science & Technology Directorate 819.8 7373 643.7 -93.6 -12.7%
Countering WMD Office 434.9 4323 377.2 -55.1 ~12.7%
U.S. Fire Administration 442 46.8 49.7 2.9 6.2%

Assistance to Firefighter Grants (AFG) 3500 3850 344.3 -10.7 -3.0%

Staffing for Adequate Fire and

- . 0,
Emergency Response (SAFER) Grants 330.0 3550 3443 10.7 3.0%

Science and Technology Directorate

The President’s Budget Request proposes $643.7 million for the DHS Science and Technology
(S&T) Directorate, $93.6 million (12.7%) below the FY20 enacted level. These cuts include an
$82 million overall decrease to the Research and Development account. The R&D cuts include
$22 million from chemical, biological, and explosive R&D and $5.5 million from cybersecurity
and information analysis R&D. Further, the request decreases funding for university programs
from $40.5 million in FY20 to $21.7 million for FY21 and eliminates five of the 10 university-
based centers of excellence.

Countering Weapons of Mass Destruction (CWMD)

The Office of Countering Weapons of Mass Destruction carries out the core functions of the
former Domestic Nuclear Detection Office (DNDO) and the Office of Health Affairs (OHA).
The request proposes to fund CWMD at $377.2 million, $55.1 million (12.7%) below FY20
funding of $432.3 million. The decrease in funding includes a $6 million cut to Federal
assistance to local communities which helps them prepare and build capacity in detecting,
identifying, responding to, and mitigating nuclear, chemical, radiological, and biological threats
and incidents. The decrease also cuts $11 million from R&D, including technical forensics and
detection capability development. The proposed R&D funding for FY21 is 325 million below
(30%) FY'19 funding.

Federal Emergency Management Administration: U.S. Fire Administration; Fire Grants

The request proposes to fund the U.S. Fire Administration at $49.7 million for FY21, a 6%
increase above the FY20 funding level of $46.8 million.
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FEMA administers two fire grants programs: the Assistance to Firefighters Grants (AFG), which
provides funding to local fire departments to purchase firefighting and emergency response
training and equipment, and the Staffing for Adequate Fire and Emergency Response program
(SAFER), which provides local fire departments funding for the hiring, recruitment, and
retention of firefighters. The Administration proposes $344 million for each AFG and SAFER, a
10 million cut in funding below the FY20 funding level of $355 million for each program.

Department of Commerce
National Institute of Standards Technology

NIST Spending'?

(dollars in millions)

National Institute of Standards and Technology 985.5 1,034.0 717.9 ~316.1° -30.6%
Scientific and Technical Research and Services 7245 754.0 652.0 -102.0 | -13.5%
Industrial Technology Services 155.0 162.0 253 -136,7. | -84.4%
Manufacturing Extension Partnership 140.0 146.0 0.0 -146.0. | -100.0%
Manufacturing USA 15.0 16.0 253 93 58.1%
Construction of Research Facilities 106.0 118.0 40.6 ~77.4 -65.6%

The FY21 request for NIST is $718 million, a decrease of $316 million or 31% from the FY20
enacted level. Of this, Scientific and Technical Research Services—NIST’s core measurement
research and standards account—would be cut by $102 miltion, or 14%. While the
Administration claims it plans to increase funding for “industries of the future,” at NIST at least,
it primarily focuses on artificial intelligence. The budget proposal would increase measurement
tools and testbeds for Al technologies by $25 million, while cutting funding for other important
information technology challenges, including voting technologies and smart grid interoperability.
Moreover, the administration proposes a 30% cut for advanced manufacturing and material
measurement, a 6% cut to biosciences, and a 13.5% cut to quantum science and measurement
dissemination. Some arcas receive small increases, such as cybeérsecurity and privacy, which
combined receive a 2.5% increase. The proposal significantly cuts funding for forensics and
greenhouse gas emission estimation. Finally, the proposal calls for a 7% decrease in funding for
neutron scattering research.

The Industrial Technology Services Account, which includes the Manufacturing Extension
Partnership (MEP) program and the Manufacturing USA institutes, is cut by $137 million or
85%. This cut reflects the Administration’s proposal, once again, to eliminate all support for the
MEP program. The MEP program has proven to be a successful model for federal-state
partnerships with significant payotf in economic growth and job creation across our Nation,

10
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According to NIST, for every dollar of Federal investment, the MEP National Network generates
$29 in new sales growth for manufacturers and $31 in new client investment. However, the
budget request does provide $25 million (a 60% increase) to continue to support NIST’s current
Manufacturing USA institute in Delaware and to competitively award a second institute.

The budget request also cuts NIST s construction budget by $77 million, or 66%. The request
covers only some basic maintenance of NIST facilities but falls well short of what is necessary to
meet construction needs. Because many of NIST’s buildings have not been remodeled since the
1960s, decaying infrastructure has limited staffs’ ability to pursue research, reduced the accuracy
of standards, and harmed staff morale. In lieu of direct funding, the budget proposes legislation,
the Federal Capital Revolving Fund Act of 2021, which would fund large-dollar, federally
owned capital projects using special rules.

Economic Development Administration (EDA)"

The Administration orice again proposes to close the Economic Development Administration,
thus eliminating all programs under the agency, including the Regional Innovation Program
(RIP) created by the dmerica Competes Act of 2010 and reauthorized for an additional 5 years in
December 2019. Appropriators funded RIP at $33 million in FY20.

Office of Space Commerce!®

In the FY21 budget request for the Department of Commerce, the Administration is proposing—
as it did in its FY20 request—a reorganization and expansion of the Department’s commercial
space activities as part of its response to the President’s issuance of Space Policy Directive-3 in
2018. The FY21 request again proposes combining two offices currently under the National
Oceanic and Atmospheric Administration (NOAA), the Office of Space Commerce and the
Commercial Remote Sensing Regulatory Affairs (CRSRA) Office, into a single Office of Space
Commerce that would fall directly under the Secretary of Commerce. In FY20, Congress
maintained the CRSRA Office and the Office of Space Commerce under NOAA and
appropriated $1.8 million and $2.3 million, respectively, to the offices. In FY21, the
Administration is requesting $15 million for the proposed expansion of the Office of Space
Commerce, which is $10.9 million above—or more than triple—that of the combined FY20
appropriation for the CRSRA Office and the Office of Space Commerce.

In addition to continuing ongoing commercial space activities of the Department of Commerce,
the FY21 budget proposal would also support Administration priorities for streamlining
commercial space regulations and significantly improving data and capabilities for space
situational awareness (SSA) and space traffic management (STM). The proposed increase in
funding for FY21 would provide for additional staff, especially for SSA technical and policy
staff; developing technical prototypes for SSA; promoting partnerships with industry toward
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improved SSA/STM operations, including notification and warnings systems; and beginning
development of an open architecture data repository for dissemination of SSA data from a
variety of sources to the growing, diverse civil space user community.

Environmental Protection Agency (EPA)

EPA R&D Spending'”

(dollars in millions)

Environmental Protection Agency S&T 695.1 716.4 484.7 =23L7 | -32.3%
Office of Research and Development {ORD) 4743 4972 296.5 -200.7 | -40.4%

The President’s Budget for FY21 requests $6.7 billion for the Environmental Protection Agency
(EPA), $2.4 billion (26%) below the FY20 enacted level of $9.1 billion. The request for the
Science & Technology programs within the EPA is $485 million, which is $232 million (32%)
below the FY20 enacted level of $716 million. There are modest budget increases in multiple
research program areas to deal with PFAS, lead, and harmful algal blooms. The budget for the
Office of Research and Development (ORD), has been proposed to be cut by approximately
$201 million (40%) from the FY20 enacted appropriations across five of the six integrated and
transdisciplinary research programs.

Cross-cutting reductions include the elimination of the Agency’s only extramural research grant
program, the Science to Achieve Results (STAR) Grants, on the order of at least $28.6 million,
to prioritize intramural research. There are also significant cuts to intramural research within the
agency in this budget request. This budget proposes to eliminate all climate change research
within the Air and Energy Research Program, which saw the most drastic cut in the President’s
Budget falling 65% from $94.5 million in the FY20 enacted appropriations to $33.5 million in
the FY21 request.

The Sustainable Communities Research Program is cut by nearly 56% to $58.6 million which
includes eliminating work related to the Ecotox database and the EPA”s Report on the
Environment. The Health and Environmental Risk Assessment Research Program, which is
responsible for the Integrated Risk Information System (IRIS) program, the development of the
Integrated Science Assessments (ISAs) which are utilized to set the National Ambient Air
Quality Standards (NAAQS), and supporting the requirements of the new Toxic Substances
Control Act (TSCA) is cut by 35% from the FY20 enacted levels to $24.7 million. The Safe and
Sustainable Water Resources Research Program was cut 29% to $78.9 million, and the Chemical
Safety and Sustainability Program was cut 25% to $67 million. The Homeland Security
Research Program saw a modest budget increase of $0.69 million (2%) over the FY20 enacted
levels to $33.8 million. This budget request also proposes to reduce the total number of FTE

12
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across the agency from an estimated 14,172 in the FY20 enacted appropriations to 12,610, This
includes a reduction of 482.7 FTE within the Science and Technology program alone.

Department of Transportation

DOT R&D Spending®®

Ilions)

Department of Transportation R&D

Office of the Asst Sec for Research & Technology 8.5 21.0 11.0 -10.0 -47.6%
Federal Highway Administration R&D*** 420.0 4200

Nat'l Highway Traffic Safety Administration R&D 356.1 366.3 317.0 -49.3 -13.5%
Federal Rail Administration R&D 40.6 40.6 41.0 04 1.0%
Federal Transit Administration R&D 28.0 28.0 8.0 -20.0 -71.4%
Federal Aviation Administration” 17,4519 | 17,617.7 | 17,521.5 -96.2 -0.5%
Research, Engineering, and Development 191.1 192.7 170.0 -22.7 -11.8%
AST Operations 249 26.0 27.6 1.5 5.8%

FAA Research, Engineering and Development

The Administration’s FY21 budget request proposes $170 million for the FAA Research,
Engineering and Development program (RE&D), which is a $22.67 million (12%) decrease from
the FY20 appropriation. The RE&D account funds research, engineering and development to
improve the safety, efficiency, and environmental impact of the national airspace system, The
FY21 request includes $5.8 million for research on the safe integration of commercial space
operations into the national airspace, a $3.3 million (130%) increase from the FY20
appropriation; $10.2 million for aeromedical research, which is a $2.3 million (29%) increase
from the FY20 appropriation; and $24 million, the same level as in the FY20 appropriation, for
Unmanned Aircraft Systems (UAS) safety research into new operational concepts and
technologies and to support the new regulatory standards. Other safety-related research areas
supported in this budget request include $1 million for advanced materials, a $13.7 million
(93%) decrease from the FY20 appropriation; $6.4 million for aircraft icing, a $2.6 million
(29%) decrease from the FY20 appropriation; and $9.6 million for continued airworthiness,
which is a $0.6 million (6%) decrease from the FY20 appropriation. The FY21 RE&D budget
request also includes $40.5 million in activities supporting the FAA’s ongoing modernization
aviation effort, the Next Generation Air Transportation System (NextGen) a $3.1 million (8%)
decrease from the FY20 appropriation. The RE&D programs directly supporting NextGen in
FY21 are Wake Turbulence, Air Ground Integration Human Factors, Weather Technology in the
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Cockpit, Flight Deck Data Exchange Reqmrements, and Environmental Research Aircraft
Technologies and Fuels. :

FAA Oﬁ‘ice of Commercial Space Transportation

The Administration’s FY21 budget request proposes $27.6 million for the FAA Office of
Commercial Space Transportation (AST), $1.5 million (6%) above the FY20 appropriation. AST
licenses and monitors the safety of commercial space launches and reentries, as well as
commercial spaceports. The FY21 request includes a $685,000 increase to support six additional
operational staff and three additional mission support staff to meet the growing demand for AST
products and services and to support the safe and efficient integration of space launch and
reentry into the national airspace. The request would also support AST’s ongoing effort to update
the commercial space transportation launch and re-entry licensing process, with a goal of
creating a performance-based, single hcense regime for all types of launch and re-entry vehicle
operations.

Surface Transportation Funding .

The Administration proposes $11 million in funding, a $2 million increase (22%) over the FY20
funding level, for research coordination activitiés of the Office of the Assistance Secretary for
Research and Technology (OST-R). While OST-R received $21 million in FY20, that funding
included $12 million for additional activities, including new Tier | University Transportation
Centers, a transportation emergency planning data model, a transportation resilience metrics
study, and a center of excellence on automated systems Funding for FY'18 and FY19 was $8.5
million.

The Federal Highway Administration (FHWA) receives funding for research activities through
the Highway Trust Fund (HTF). The allocations for these activities are authorized by Congress
under the FAST Act, the surface transportation law. The FAST Act authorized funding from FY15
through FY20, and the Administration’s budget requests have funded FHHWA research in
accordance with the FAST Act. In FY20, the FAST Act authorized $420 million for FHWA
research activities. The FY21 budget request does not include funding levels for research at
FHWA. The DOT budget justification states “in the coming months the Administration will
submit a comprehensive surface transportation reauthorization proposal to Congress.”

The Federal Transit Administration (FTA) also receives HTF funds. In FY20, FTA received $28
million for transit research. The Administration proposes $8 million to fund these activities, a
$20 million decrease (71%).

The request also cuts National Highway Traffic Safety Administration’s (NHTSA) research
programs by 13.5% overall. Vehicle safety programs were cut from $194 million in FY?20 to
$156 million proposed in the FY21 budget. This cut includes a $15 million decrease for vehicle
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safety research and analysis. However, highway safety R&D funding increases from $155
million in FY20 to $161 million proposed for FY21.

In addition, the request proposes to flat fund the Federal Railroad Administration research
programs at $41 million. Rail research includes funding for reducing derailments due to track
related and rolling stock related issues, reducing train collision due to train control and
communications, reducing accidents caused by human error, and reducing overall system safety
issues. :

15
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Chairwoman JOHNSON. This hearing will come to order. And
without objection, the Chair is authorized to declare a recess at any
time.

Good morning, and welcome to today’s hearing to review the
President’s Fiscal Year 2021 budget request for research and devel-
opment (R&D). Dr. Droegemeier, I want to welcome you before this
Committee for the first time in your role as Director of the Office
of Science and Technology Policy (OSTP).

And this is not news to you that I'm disturbed, although not sur-
prised, to see such a disappointing vision for the future of the
United States’ science and engineering enterprise, as is laid out in
the budget proposal. In the press release announcing the release of
this budget, the Administration claimed that this proposal rep-
resents a 6 percent increase for R&D. This is a creative use of
math that has not fooled us. This budget proposal is only 6 percent
better than last year’s even-worse proposal. And, fortunately, Con-
gress rejected last year’s proposal and appropriated for R&D in-
creases. So in truth, this Fiscal Year 2021 budget proposal rep-
resents a 9 percent cut to R&D funding.

At the National Science Foundation (NSF), large increases for ar-
tificial intelligence (AI) and quantum science, which of course I
support, are more than offset by cuts to all the other areas of re-
search, to STEM (science, technology, engineering and mathe-
matics) education, and to broadening participation, resulting in a
6.5 percent overall cut. While the proposal for NASA (National Aer-
onautics and Space Administration) at first blush appears to be a
strong request, it amounts to a significant increase for human
space exploration in large part at the expense of investments in re-
search, high-quality science missions, and STEM education.

At the Department of Energy (DOE), the Administration pro-
poses to cut non-defense R&D programs by $4.5 billion. Once
again, we see a proposal to eliminate the ARPA-E (Advanced Re-
search Projects Agency—Energy) program, even though ARPA-E is
praised across the political spectrum for its success.

Finally, the proposal includes severe cuts to atmospheric and
ocean research at NOAA (National Oceanic and Atmospheric Ad-
ministration), which will help to inform our approach to climate
change mitigation, and guts EPA (Environmental Protection Agen-
cy) assessment programs which help ensure Americans have access
to clean air and water.

While there are a few bright spots in this proposal, this request
represents a disturbing and ill-advised disregard for the pressing
issues facing this country and the urgent need for science and engi-
neering solutions to help us address them. Fortunately, Congress
will once again have the last word. I just wish we didn’t have to
engage in this dangerous game each year. It sends a message to
our international competitors and our own young students and re-
searchers that we are not serious about maintaining our leadership
in science and technology (S&T).

And finally, while the hearing is about the budget request, we
also need to discuss the larger environment for science under this
Administration. While the cuts are ostensibly proposed in the name
of budget austerity, in reality they appear to be driven by an ide-
ology that aggressively seeks to undermine faith in science and sci-
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entists, and to discount expertise at all levels of government and
society.

There have been some very high-profile cases of agency scientists
and research managers being silenced by reassigning them to of-
fices and jobs unrelated to their expertise. The U.S. Department of
Agriculture (USDA) research and data services are being gutted.
The State Department is ignoring advice from CDC (Centers for
Disease Control and Prevention) scientists, putting Americans’
lives at risk. The President himself tried to undermine the critical
mission of NOAA to keep Americans safe during severe weather.
And sadly, those cases making the news are just the tip of the ice-
berg. The silencing of experts is happening quietly across the Gov-
ernment on a daily basis.

I welcome your testimony this morning, but I do not imagine
that anyone will walk away from this hearing satisfied. While I be-
lieve you are personally committed to a thriving scientific enter-
prise, the budget proposal before us, and the actions taken to un-
dercut the Federal scientific workforce, are not worthy of this great
Nation.

I look forward to us working together.

[The prepared statement of Chairwoman Johnson follows:]

Good morning and welcome to today’s hearing to review the President’s Fiscal
Year 2021 budget request for research and development. Dr. Droegemeier, I want
to welcome you before our Committee for the first time in your role as Director of
the Office of Science and Technology Policy.

That said, I am disturbed, although not surprised, to see such a disappointing vi-
sion for the future of the United States science and engineering enterprise as is laid
out in this budget proposal.

In the press release announcing the release of this budget, the Administration
claimed that this proposal represents a 6 percent increase for R&D. That is a cre-
ative use of math that has fooled no one. This budget proposal is only 6 percent
better than last year’s even worse proposal. Fortunately, Congress rejected last
year’s proposal and appropriated increases for R&D. So in truth, this Fiscal Year
2021 budget proposal represents a 9 percent cut to R&D funding.

At the National Science Foundation, large increases for artificial intelligence and
quantum science, which of course I support, are more than offset by cuts to all other
areas of research, to STEM education, and to broadening participation, resulting in
a 6.5 percent overall cut.

While the proposal for NASA at first blush appears to be a strong request, it
amounts to a significant increase for human space exploration in large part at the
expense of investments in research, high-priority science missions, and STEM edu-
cation.

At the Department of Energy, the Administration proposes to cut non-defense
R&D programs by $4.5 billion. Once again, we see a proposal to eliminate the
ARPA-E program, even though ARPA-E is praised across the political spectrum for
its success.

Finally, the proposal includes severe cuts to atmospheric and ocean research at
NOAA which will help to inform our approach to climate change mitigation, and
guts EPA assessment programs which help ensure Americans have access to clean
air and water.

While there are a few bright spots in this proposal, this request represents a dis-
turbing and ill-advised disregard for the pressing issues facing this country and the
urgent need for science and engineering solutions to help us address them.

Fortunately, Congress will once again have the last word. I just wish we didn’t
have to engage in this dangerous game each year. It sends a message to our inter-
national competitors and our own young students and researchers that we are not
serious about maintaining our leadership in science and technology.

Finally, Dr. Droegemeier, while this hearing is about the budget request, we also
need to discuss the larger environment for science under this Administration. While
the cuts are ostensibly proposed in the name of budget austerity, in reality they ap-
pear to be driven by an ideology that aggressively seeks to undermine faith in
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science and scientists and to discount expertise at all levels of government and soci-
ety.

There have been some very high-profile cases of agency scientists and research
managers being silenced by reassigning them to offices and jobs unrelated to their
expertise. The U.S. Department of Agriculture research and data services are being
gutted. The State Department is ignoring advice from CDC scientists, putting Amer-
ican lives at risk. The President himself tried to undermine the critical mission of
NOAA to keep Americans safe during severe weather. And sadly, those cases mak-
ing the news are just the tip of the iceberg. The silencing of experts is happening
quietly across the government on a daily basis.

Dr. Droegemeier, I welcome your testimony this morning, but I do not imagine
that anyone will walk away from this hearing satisfied. While I believe you are per-
sonally committed to a thriving scientific enterprise, the budget proposal before us,
and the actions taken to undercut the federal scientific workforce, are not worthy
of this great Nation.

Chairwoman JOHNSON. I now recognize Mr. Lucas, our Ranking
Member.

Mr. Lucas. Thank you, Chairwoman Johnson, for holding today’s
hearing. Good morning, and welcome, Dr. Droegemeier. It’s always
nice to have both a friend and a fellow Oklahoman before the Com-
mittee.

Under Dr. Droegemeier’s leadership, the White House Office of
Science and Technology Policy has undertaken major efforts to ad-
vance our Nation’s leadership in the industries of the future. At the
same time, OSTP is taking action to ensure the research environ-
ment in the United States is safe, secure, and welcoming to the
brightest minds and ideas.

I'm looking forward to hearing about updates on the great
progress OSTP is making on our Committee’s research priorities,
including standing up the National Quantum Institute, advancing
a national artificial intelligence agency, developing clean energy so-
lutions, and promoting the bioeconomy.

I also appreciate the opportunity to hear about progress being
made on other issues important to the Committee, from protecting
American research from foreign influence to addressing sexual har-
assment in science.

I commend the Administration for establishing the Joint Com-
mittee on the Research Environment (JCORE) to tackle these and
other issues affecting the American scientific enterprise. This new
interagency committee demonstrates a commitment to ensure that
the American scientific enterprise remains a model for the world.

The President’s Fiscal Year 2021 budget request includes bold
proposals for ensuring American leadership in priority areas, in-
cluding artificial intelligence, quantum information science, and
space exploration. The request proposes a doubling of funding for
Al and quantum over the next two years and sets us on course to
return astronauts to the Moon by 2024.

These investments are in line with legislation that I introduced
last month to double basic research over the next 10 years and in-
vest in R&D for the industries of the future that will keep America
competitive.

This Committee has a long, bipartisan record of support for fund-
ing fundamental research and development. Our challenge in Con-
gress is to set funding priorities that ensure America remains a
leader in science and technology, while also balancing the govern-
ment’s budget.
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I very respectfully remind my colleagues on both sides of the
aisle that the President’s proposal is just the start of the budget
process. Ultimately, Congress decides how the government will be
funded.

Unfortunately, for the second year in a row it appears the major-
ity in the U.S. House will fail to produce a budget. It’s imperative
that we work together in a bipartisan, bicameral fashion to ad-
vance a budget that funds our Nation’s priorities while acknowl-
edging our very real fiscal challenges.

I know that Dr. Droegemeier believes, as I do, that American su-
periority in science and technology is fundamental to our economic
competitiveness, our national security, and our way of life. I appre-
ciate your commitment to advancing science in America, and I'm
looking forward to your testimony today.

And with that, Madam Chair, I yield back.

[The prepared statement of Mr. Lucas follows:]

Thank you, Chairwoman Johnson, for holding today’s hearing. Good Morning and
welcome Dr. Droegemeier. It’s always nice to have both a friend and a fellow Okla-
homan before the Committee.

Under Dr. Droegemeier’ s leadership, the White House Office of Science and Tech-
nology Policy (OSTP) has undertaken major efforts to advance our nation’s leader-
ship in the industries of the future. At the same time, OSTP is taking action to en-
sure the research environment in the U.S. is safe, secure and welcoming to the
brightest minds and ideas.

I am looking forward to hearing updates on the great progress OSTP is making
on our Committee’s research priorities, including standing up the National Quan-
tum Initiative, advancing a national Artificial Intelligence agenda, developing clean
energy solutions, and promoting the bioeconomy.

I also appreciate the opportunity to hear about progress being made on other
issues important to this Committee—from protecting American research from for-
eign influence to addressing sexual harassment in science.

I commend the Administration for establishing the Joint Committee on the Re-
search Environment (JCORE) to tackle these and other issues affecting the Amer-
ican scientific enterprise. This new interagency committee demonstrates a commit-
ment to ensuring the American scientific enterprise remains a model for the world.

The President’s Fiscal Year 2021 budget request includes bold proposals for ensur-
ing American leadership in priority areas, including artificial intelligence, quantum
information science, and space exploration. The request proposes to double funding
for AT and Quantum over the next two years and sets us on course to return astro-
nauts to the Moon by 2024.

These investments are in line with legislation that I introduced last month to dou-
ble basic research over the next 10 years and invest in R&D for the industries of
the future that will to keep America competitive.

This Committee has a long, bipartisan record of support for funding fundamental
research and development. Our challenge in Congress is to set funding priorities
that ensure America remains a leader in science and technology, while also bal-
ancing the government’s budget.

I will remind my colleagues on both sides of the aisle that the President’s proposal
is just the start of the budget process. Ultimately, Congress decides how the govern-
ment will be funded.

Unfortunately, for the second year in a row it appears the Majority in the House
will fail to produce a budget.

It is imperative that we work together in a bipartisan, bicameral fashion to ad-
vance a budget that funds our nation’s priorities while acknowledging our very real
fiscal challenges.

I know that Dr. Droegemeier believes, as I do, that American superiority in
science and technology is fundamental to our economic competitiveness, our national
security, and our way of life.

I appreciate your commitment to advancing science in America and I'm looking
forward to your testimony today.

I yield back.

Chairwoman JOHNSON. Thank you, Mr. Lucas.
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If there are members who wish to submit additional opening
statements, your statements will be added to the record at this
point.

At this time I’d like to introduce our witness. Our witness today
is Dr. Kelvin Droegemeier. He is the Director of the White House
Office of Science and Technology Policy or OSTP. And as Director
of OSTP, he serves as the President’s science advisor and leads
OSTP in its coordination of science and technology initiatives
across the Federal Government.

Before joining the White House, he served as Vice President of
Research and Regents Professor of Meteorology at the University
of Oklahoma. He served two 6-year terms on the National Science
Board having been nominated by President George W. Bush and
President Barack Obama.

As our witness should know, you will have 5 minutes for your
spoken testimony. Your written testimony will be included in the
record for the hearing. And when you have completed your spoken
testimony, we will begin the round of questions. Every member will
have 5 minutes to question the witness.

So now I will ask Dr. Droegemeier to make his statement.

TESTIMONY OF DR. KELVIN DROEGEMEIER,
DIRECTOR, OFFICE OF SCIENCE AND TECHNOLOGY POLICY

Dr. DROEGEMEIER. Thank you so much, Chairwoman Johnson.
Good morning to you and good morning to Ranking Member Lucas
and Members of the Committee. It is my great privilege to be with
you today to discuss the President’s budget for science and tech-
nology research and development in Fiscal Year 2021.

You know, I've had the privilege of working with this Committee
for many years, and I really deeply appreciate your support for
science, your bipartisan support.

In this month’s State of the Union address President Trump de-
clared—he said, we are pioneers who look at tomorrow and see un-
limited frontiers just waiting to be explored. You know, this re-
minded me of the words written by Vannevar Bush, who was Presi-
dent Roosevelt’s de facto science advisor. In 1945, 75 years ago, Dr.
Bush wrote, and I quote, “The pioneer spirit is still vigorous within
this Nation. Science offers a largely unexplored hinterland for the
pioneer who has the tools for the task. The rewards of such explo-
ration both for the Nation and the individual are great,” unquote.

You know, these words ushered in the modern research enter-
prise that we have today, and now, 75 years later, America is the
unquestioned global leader in science technology. The Federal Gov-
ernment, the private sector, academia, and nonprofit organizations
are all working together to leverage massive R&D investments,
about $580 billion in 2018—I believe it’s over $600 billion today—
to capitalize on talents from every ZIP Code across America and
from every country around the globe. And the purpose is to build
the greatest discovery engine and innovation engine in the history
of the world right here in America. And, as Dr. Bush predicted, the
rewards indeed have been very great.

Now, although America is the S&T leader today, undisputed,
continued leadership is absolutely not guaranteed. In fact, as the
coronavirus threat illustrates, the importance of our leadership,
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American S&T leadership, is only going to grow more pronounced
in the decades to come.

The Fiscal Year 2021 budget demonstrates the Trump Adminis-
tration’s commitment to American S&T leadership by investing
$142.2 billion in Federal R&D. This does represent a significant 6
percent increase compared to the President’s Fiscal Year 2020
budget last year.

The President’s budget prioritizes the critical industries of the fu-
ture, which are—and I think you heard these a lot—artificial intel-
ligence, quantum information science, 5G and advanced commu-
nications, biotechnology, and advanced manufacturing. These in-
dustries promise to open new frontiers in advanced computing and
sensing and computation, advanced medical diagnostics. They
promise to create high-paying jobs and also to transform the way
that we as Americans communicate, travel, and also stay secure.

Now, AI and quantum in particular hold tremendous potential as
they intersect basically with every field of science and technology.
The budget, as you know, includes major increases in quantum and
nondefense Al research and development spending as part of the
President’s commitment to double the nondefense investment in
these areas by fiscal 2022. The budget also includes investments
that will equip more Americans with the skills necessary to sup-
port and advance Al and quantum, as well as the tens of millions
of other jobs that require STEM know-how.

Beyond these particular investments, the budget focuses on
achieving sustainable deep exploration beginning with returning to
the moon as a launchpad for the mission to Mars. Research and
partnerships in ocean science and technology also are an Adminis-
tration priority, and the budget advances systematic ocean map-
ping and research so that our Nation can both better understand
as well as utilize our vast ocean resources.

The Administration also recognizes—and I really want to under-
score this point—that leadership not only requires strategic R&D
investments but also, as Ranking Member Lucas mentioned, re-
search environments that reflect our American values. To that end,
nearly 10 months ago I launched the National Science and Tech-
nology Council’s Joint Committee on the Research Environment or
JCORE. JCORE is doing something quite unique. It’s taking a
whole-of-nation approach to develop policy recommendations and
other suggested actions on four interrelated topics: first, strength-
ening the security of the American research enterprise; second, cre-
ating safe and inclusive research environments; third, reducing ad-
ministrative workload on our federally funded researchers; and fi-
nally, improving rigor, integrity, and reproducibility in research.

I wanted to specifically mention our research security efforts, as
I know this topic is of particular interest to many of you. The
JCORE Subcommittee on Research Security is engaging every sec-
tor of our scientific community to protect our research enterprise
while also ensuring the openness that it needs to thrive.

During the past several months, I have personally met with in-
stitutional leaders and faculty and students visiting several univer-
sities across the country to discuss these issues. And I've also met
with allies abroad who are responding to similar challenges. We're
also working very, very closely with your colleagues in Congress,
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which has shown very strong bipartisan support for JCORE. I espe-
cially want to thank you, Chairwoman Johnson and Ranking Mem-
ber Lucas and others of you on the Committee, for engaging with
OSTP on this very important set of issues.

In conclusion, the Nation’s R&D investments and policies must
reflect and address urgent opportunities and challenges confronting
us and also make use of every asset at our disposal. Federal invest-
ment is only one part of a much larger enterprise that unites, in-
spires, and rallies people from every organization from multiple
sectors to a single common cause, and that is to improve the
health, security, and prosperity of our great Nation. These are in-
deed times of unlimited exploration potential, new frontiers waiting
to be explored, and the President’s budget, in concert with other ac-
tions that I have mentioned and I'm sure we’ll discuss, ensures
that America will continue to lead the way.

Thank you so very much, and I look forward to your questions.

[The prepared statement of Dr. Droegemeier follows:]
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Chairwoman Johnson, Ranking Member Lucas, and Members of the Committee, it is a privilege
to be here with you today to discuss the President’s Budget for science and technology (S&T)
research and development (R&D) in Fiscal Year (FY) 2021,

In his State of the Union Address, President Trump declared that “We are pioneers” who “look at
tomorrow and see unlimited frontiers just waiting to be explored.” Hearing these words, 1 was
reminded of the words written in 1945 by Vannevar Bush, President Roosevelt’s de-facto science
advisor. Dr. Bush wrote: “The pioneer spirit is still vigorous within this nation. Science offers a
largely unexplored hinterland for the pioneer who has the tools for his task. The rewards of such
exploration both for the Nation and the individual arc great.”

Since Dr. Bush, the architect of America’s post-World War 1I research framework, wrote these
words in his treatise, Scienmce—The Endless Frontier, America has experienced nearly
uninterrupted growth in combined public, private, academic, and nonprofit research and
development investment. Our Nation has created educational and training pathways into STEM
for hard working, creative, and entreprencurial Americans: from every zip code; and we’ve
attracted the best and brightest from every country. We have built the best discovery and
innovation engine in history on bedrock American values, such as free inquiry, competition, and
inclusion. And as Dr. Bush predicted, the rewards indeed have been great for our Nation and the
world.
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The Multisector American S&T Enterprise
Seventy five years later, America is the unquestioned global leader in S&T. The foundation of our

success is the ability of the Federal government, private sector, academia, and nonprofits to not
only make substantial investments in R&D-—an estimated total of $580 billion in 2018 —but also
work in mutually complementary ways to discover, innovate, educate, and train. The Federal
government serves as a catalyst for innovation by investing in early stage basic and applied
research, particularly in arcas where little or no commercial incentive exists. The Federal
government also facilitates discovery and innovation by removing barriers, streamlining processes,
and avoiding the creation of unnecessary regulatory hurdles.

American academic institutions, which include many of the world’s best research universities,
performed an estimated $74.7 billion in R&D in 2018, including 48 percent of all U.S. basic
research.’> Between 1996 and 2017, academic R&D led to over 13,000 start-ups (with 6,518
operational as of 2018), more than 200 drugs and vaccines, 420,000 invention disclosures, and
100,000 U.S. patents, contributing $865 billion to the U.S. gross domestic product (GDP) and an
astounding $1.7 trillion in gross industrial output.®> Additionally, R&D performed at our Nation’s
colleges and universities helps prepare the next generation of researchers, technicians, engineers,
and millions of other STEM-capable workers who together are building America’s future.

The private sector leverages the discoveries and talent resulting from Federal and academic
investments to fuel its own massive R&D capacity. As of 2018, businesses were responsible for
funding over two-thirds of U.S. R&D, including nearly 29 percent of all U.S. basic research*. The
industries that perform the vast majority of private sector R&D, such as the aircraft,
pharmaceutical, motor vehicle, IT services, and computer products industries, together account for
11 percent (82.3 trillion) of U.S. GDP, employ nearly 10 million workers, and produce many of
the innovations transforming our lives.” For example, in October 2019, researchers from Google
reportedly demonstrated, for the first time, that a quantum computer could perform a calculation
impossible for a standard computer (quantum supremacy). This breakthrough has the potential to
accelerate advancements in security, health, and many other areas and was made possible through
collaborations with NASA Ames Research Center, Oak Ridge National Laboratory, and
international researchers and built on the results of federally-funded research.

Nonprofits funded an estimated $22.7 billion in R&D in 2018, which represents the third highest
level of funding behind the private sector and Federal government and slightly more than the $21.1
billion funded by colleges and universities themselves. Non-federal government R&D spending
contributed another $4.7 billion to the U.S. total®

! National Science Foundation, National Center for Science and Engineering Statistics 2019. National Pafterns of R&D
Resources; 2017-18 Data Update. NSF 20-307. Alexandria, VA. Available at hitps:/noses.nsfa 520
% National Science Foundation, National Center for Science and Engineering Statistics 2019. National Patterns of R&D
Resources 20i7 18 Data Update. NSF 20-307. Alexandria, VA, Available at https://n nsfgovipubsnsf20307
AU media/Suevevs-Tooly/Documents/ AUTM, FY2018 Infopraphic.pdf

4 Nanonal Scteme Foundation, Nationdi Center for Scinnce and Engineermg Statistics 201 9. National Pattems of R&D

R Natmnal SCIBHC@ Board, Nanonai Sctence Found‘mon 2020. Prod‘uctmn and Trade of Knowlcdge- and ”Icchuology—‘lmensive
Industrxes Science and Engincering Indicators 2620. NSB-2020-5. Alexandria, VA. Available at

al Center for Science and Engineering Statistics 2019 Natmnal Paﬁerns of R&D
Resources: 2017 18 Data Upddte NSF 20-307. Alexandria, VA. Available at hitps:// 3
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Although America is the global S&T leader, continued leadership is far from guaranteed.
Extraordinary opportunities and profound challenges confront our country daily. From defending
against threats to American economic and national security, to promoting international R&D
collaborations, to ensuring that Americans are prepared to navigate the impact of technology both
at home and in the workplace, our global S&T leadership will only become more important in an
unpredictable future. This is why the Administration has prioritized substantially increasing the
ability of the four sectors of our S&T enterprise to coordinate, collaborate, and partner to leverage
resources and share expertise, data, and infrastructure well beyond that of the past and present.

The President’s FY 2021 Budget :
R&D represents the seed corn of innovation, and thus of our economic prosperity, quality of life,

and national security. Most of the technologies we enjoy today—from streaming online services
to wayfinding apps to medical diagnostics and treatrnent—trace their roots to R&D. The Trump
administration recognizes the actions our Nation takes now in laying a strong foundation for R&D
will pave the road ahead, and we are committed to taking the wise and necessary steps to ensure
that America remains the world leader in S&T research and education for generations to come.
The FY 2021 Budget reflécts this commitment by investing $142.2 billion in Federal R&D. This
represents a 6 percent increase compared to the President’s FY 2020 Budget and a 20 percent
increase from the President’s FY 2019 Budget.

The FY 2021 Budget demonstrates responsible leadership by prioritizing areas with the most
potential to benefit all Americans, combined with thoughtful reallocations in lower-priority areas.
1t does this by focusing on the basic and applied research, as well as experimental development,
that fuel critical Industries of the Future (TotF)—artificial intelligence (AI), quantum information
science (QIS), 5G/advanced communications, biotechnology, and advanced manufacturing. These
industries, which rely on basic research discoveries, promise to open new frontiers in sensing and
computation, promote health through advances in medical diagnostics, create high-paying jobs and
entirely new industries, transform the way Americans communicate and travel, and keep the
Nation and its people safe and prosperous. '

AT and QIS, in particular, hold enormous potential as they intersect with nearly every field of
science, technology, and héalth and can act as innovation force multipliers. As such, the FY 2021
Budget includes major increases in QIS and non-defense Al R&D as part of a commitment to
double Federal investment in these areas by 2022. For example:

o The FY 2021 Budget brings spending for AT R&D and interdisciplinary research institutes
at the National Science Foundation (NSF) to more than $830 million. This represents a
more than 70 percent increase over the President’s FY 2020 Budget.

e NSF investment in QIS research will double to $210 million.

e The Department of Energy’s (DOE) Office of Science will invest $125 million in Al
research, a $54 million increase over the FY 2020 Budget.

« DOE Office of Science spending on QIS research will increase to $237 million, which will
boost QIS efforts at the National Laboratories and in academia and industry. The Budget
also includes $25 million to support early stage research for a quantum internet.
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e The Budget includes an additional $100 million for the Department of Agriculture’s
Agriculture and Food Research Initiative (AFRI) to support Al, promote advanced
manufacturing in the food and agricultural sciences, and continue efforts in robotics and
application of big data that are required to advance precision agriculture.

. ® The Budget provides a $25M increase for Al focused work at NIST, effectively doubling
their current investment.

o The Budget allocates $50 million for new research at the National Institutes of Health on
chronic diseases using Al and related approaches.

The President’s commitment to double Al and QIS R&D by 2022 punctuates a three year effort
that include the enactment of bipartisan legislation, the creation of national strategies, and
presidential actions and initiatives. For example, under President Trump, the United States
launched the U.S. national strategy for Al leadership—the American Al Initiative—by Executive
Order, proposed the first-ever Al regulatory guidance for the use of Al in the prlvate sector, and
worked with Congress to pass the National Quantum Initiative Act.

The Budget also includes critical investments in education and job training that will equip more
Americans with the skills necessary to support and advance Al and QIS. For example, at NSF an
additional $50 million will go toward workforce development in these two areas, with a focus on
community colleges, Historically Black Colleges and Universities (HBCUs), and minority serving
institutions (MSIs). Also, to bolster the STEM academic pathways aligned with the local business
community and improve public-private partnerships, the Budget for the Department of Education
requests $150 million for the Minority Science and Engineering Improvement Program to fund
STEM activities led by HBCUSs and MSIs located in Opportunity Zones.

Beyond these investments in Al, QIS, and other IotF areas, the President’s FY 2021 Budget directs
R&D efforts to achieve sustainable human exploration in deep space, beginning with returning to
the lunar surface where we will develop the skills, systems, and operational experience to enable
human missions to Mars. The Budget provides robust funding for the National Aeronautics and
Space Administration (NASA) programs, including $3.4 billion for the development of lander
systems, over $700 million to support lunar surface activities, and $233 million for robotic
precursor missions to Mars that would also conduct cutting-edge science.

Research and partnerships in ocean S&T remain an Administration priority. The FY 2021 Budget
advances coordinated and systematic ocean mapping and research so that our Nation can start o
better understand the vast resources in our oceans. To suppott these activities, the Budget increases
National Oceanic and Atmospheric Administration’s funding by over 10 percent for its

participation in the National Oceanographic Partnership Program and increases funding by more
than 60 percent for regional data portals that provide public access to maps and information about
the ocean environment,

Leveraging the Full Capabilities of America’s S&T Enterprise — Research Environments

The Trump Administration recognizes that continued global leadership requires not only strategic
R&D investments, but also that research environments reflect American values. This means
research enviromments that are safe, inclusive, operate with maximum integrity, appropriately
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balance openness and international collaboration with security, and make efficient use of taxpayer
dollars by not encumbering researchers, agencies, or institutions with unnecessary administrative
work. U.8. policies and practices must evolve thoughtfully and appropriately to meet current and
future challenges.

That is why nearly ten months ago I launched the National Science and Technology Council
(NSTC) Joint Committee on the Research Environment (JCORE). JCORE is taking an integrative,
whole-of-government approach to develop policy recommendations on four interrelated topics:

»  Strengthening the security of American research enterprise;
_» Creating safe and inclusive research environments; ‘
¢ Reducing administrative burdens on Federally-funded research; and

¢ Improving rigor and integrity in research.
I will focus on the first two in my testimony.

To maintain our global leadership, America must balance protecting its research enterprise while
promoting the openness that has been and will continue to be critical to our success. America’s
S&T enterprise attracts, educates, and trains some of the world’s most creative, innovative, and
determined students and researchers, which has led to significant discoveries and innovations.
Many countries recognize our success and are imitating us by building their own innovation
capacity by making significant investments in R&D and higher education. For those that share
America’s values, we celebrate their participation in a global S&T enterprise, as this creates new
knowledge and new opportunities for international collaborations and partnerships. -

Unfortunately, some countries have sought S&T progress through. illicit means, including
unapproved transfer or outright theft of American research, ideas, and intellectual capital. In
particular, the government of the People’s Republic of China (PRC) continues to steal technology
and surreptitiously influence research in the United States for their own economic and military
gains. Some U.S.-based researchers also have violated longstanding conflict of interest rules by
failing to disclose foreign financing, affiliations, companies, and IP — often at the behest of the
PRC government. These actions undermine the integrity of our research enterprise not to mention
pose risks to our economic and national security. Universities will need to better protect academic
and research program integrity, key interests of the United States, by providing full transparency
regarding foreign funding, as current law requires, through their semiannual reporting.

The JCORE Subcommittee on Research Security is the primary mechanism for Federal agencies
to share and coordinate different policies and practices to strengthen the security of America’s
research enterprise. The Subcommittee aims to protect America’s research enterprise without
comprising our values.or weakening America’s long-standing competitive advantages, such as the
open and collaborative nature of our system or our ability to attract the best talent from around the
globe. The Research Security Subcommittee brings together over 20 Federal departments and
agencies, including R&D funding agencies, the Departments of State and Education, the law
enforcement and intelligence communities, and National Security Council staff,
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The Subcommittee is focused on four areas:
*  Appropriate and effective risk management;

* Consistent, ‘coordinated, and effective outreach to and engagement with academic and
research institutions, at home and abroad;

¢ Developing guidance to Federal agencies; and .

e ‘Developing best practices for academic and research institutions.

America’s continued S&T leadership depends not only on balancing security and openness but
also creating research environments that are safe and inclusive. There have been numerous reports
detailing the persistence of harassment and its detrimental consequences. A 2018 National
Academies report, Sexual Harassment of Women: Climate, Culture, and Consequences in
Academic Sciences, Engineering, and Medicine, found that 20 to 50 percent of female students
and greater than 50 percent of female faculty and staff experienced sexually harassing behavior in
academia. This is unacceptable. Harassment can silence or limit career opportunities for both
victims and bystanders, resulting in a costly loss of talent, squandered resources, and the erosion
of public trust.

To address this issue, the Office of Science and Technology Policy (OSTP) created the JCORE
Subcommittee on Safe and Inclusive Research Environments. Sixteen departments and agencies
across Govérnment are collaborating to address the conditions that generate harassment and bias
within research environments. The Subcommittee is completing a comprehensive inventory of all
Federal agencies’ policies and practices targeted at addressing harassment of all forms in the
research environment. Through this policy inventory, the Subcommittee will identify best
practices, which will eventually lead to a Coordinated Federal Action Plan. This plan will present
a Government-wide approach to addressing harassment in the research environment.

In President Trump, our innovators have a champion in the ‘White House who will fiercely defend
their interests and the American research system at the foundation of our success. Through
JCORE, we are protecting the Nation’s research enterprise, leading globally with our principles
and American values, and empowering our citizens to more fully pamclpate in and benefit from
innovations in science and technology. .

Leveraging the Full Capabilities of America’s S&T Enterprise — Partnerships
Federal investments in R&D are critical, but the real power of American S&T enterprise is that it

leverages the combined investments, infrastructure, and creative talent of government, industry,.
academia, and nonprofit organizations in interdependent and mutually complementary ways.
Partnerships create the connective tissue between these sectors and serve as force multipliers,
enabling partnering organizations to achieve higher returns on investment, reduce unnecessary
duplication, create efficiencies, leverage assets, and. advance their respective missions. The
August 2019 Memorandum on the Administration’s FY 2021 R&D Budget Priorities encouraged
agencies to “build, strengthen, and expand strategic multisector partnerships,” including
partnerships that build S&T capacity at institutions séeking to do so, such as R2 ("high research
activity") institutions and HBCUs; support research infrastructure; and improve transfer of
federally-funded technologies from “lab-to-market.”



30

To advance this goal, the President’s Council of Advisors on Science and Technology (PCAST)
is currently exploring ways to engage industry, academia, and the DOE National Labs
collaboratively to further national priorities, such as advancing the Industries of the Future and
creating a diverse, highly skilled workforce. During the first ever official meeting between PCAST
and the National Science Board (NSB) on February 4, 2020, the collective group identified the
need to strengthen and leverage multisector partnerships as a key to unlocking the full innovation
capacity of our S&T enterprise, and they agreed to work collaboratively on this topic.

Addmonally, on Februaty 10, 2020, OSTP established an NSTC Fast Track Action Committee
(FTAC) on Partnerships. The FTAC will include representation from across the entire Federal
government, not just agencies involved in R&D activities, and has been charged with identifying
within 90 days actions that will improve the ability of departments and agencies to partner with
each other and non-federal entities on S&T research, development, and education.

Leveraging the Full Ca'gabilities of Americé’s S&T Enterprise — People
The American people have been and will continue to be our Nation’s greatest resource. The Trump

Administration recognizes this and has made building the workforce of the future a central priority.
In December 2018, the Administration released a 5-year strategic plan for STEM education,
Charting A Course For Success: America’s Strategy for STEM Education. The plan ldentxﬁed
three goals:

1. Build Strong Foundations for STEM Literacy by ensuring that eévery Amencan has the
opportunity to master basic STEM concepts and to become digitally literate.

2. Increase Diversity, Equity, and Inclusion in STEM and provide all Americans with hfelong
_access to high-quality STEM education, especially those historically underserved and
underrepresented in STEM fields and employment.

3. Prepare the STEM Workforce for the Future—both college-educated STEM practltmners

" and those working in skilled trades that do not require a four-year degree—by creating
-authentic learning experlences that encourage and prepare learners to pursue' STEM
careers.

Federal departments and agencies dre continuing to implement the goals of the strategic plan and,
in October 2019, OSTP released a report detailing their progress. Although the Federal
government plays a key role in STEM, preparing all Americans with the knowledge and skills
necessary to adapt and thrive in a constantly evolving workforce demands a multisector approach.
To engage the private sector, one example includes the President’s National Council for the
American Worker, which has asked companies and trade groups throughout the country to sign
the Pledge to America’s Workers—a commitment to expand programs that educate, train, and
reskill workers from high-school age to near-retirement. To date, more than 400 companies and
organizations have signed the Pledge to deliver nearly 15 million career and training opportunities
to American workers. Likewise, the PCAST Subcommittee on Meeting National Needs for STEM
Education and a Diverse, Multi-Sector Workforce is collaborating with the NSB to address this
topic. These and other actions will ensure that as S&T transform every aspect of our lives, no
American is left behind.
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S&T Highlights during the Trump Administration o
Each year, America’s scientists and engineers make new.discoveries and create innovations that

justify the confidence placed by the public in the research enterprise for 75 years. Just this past
year, numerous Federal agencies joined the Event Horizon Telescope—an international
collaboration that captivated the world with the first-ever image of a black hole. Previously
thought to be impossible, this achievement demonstrates the type of discovery that strong
partnerships can achleve :

Under the Trump Adrmm‘stration, our researchers and medical professionals are making great
strides in health. For the first time, we eliminated the DNA of the virus responsible for AIDS from
the genomes of living animals; We are how producing reliable and reproducible amounts of
Actinium-225, a previously scarce alpha emitter thought to be one of the most potentially effective
treatments for metastasized cancers because of its capacity to target malignant cells while leaving
healthy tissue unharmed. Through the President’s Roadmap to Empower Veterans and End a
National Tragedy of Suicide (PREVENTS), rescarchers are using Al and machine learning
technologies to more accurately and swiftly ldentlfy veterans at risk of suicide.

This Administration continues to recognize the xmportance of oceans to the U.S. economy, national
security, and environment. We are continuing to implement President Trump’s 2018 Executive
Order on Ocean Policy to Advance the Economic, Security, and Environmental Interests of the
United States. In November 2019, the President signed a Memorandum directing the Ocean Policy
Committee to coordinate the development of a national strategy for mapping, éxploring, and
characterizing the U.S. Exclusive Economic Zone and the shoreline and nearshore of Alaska. New
and emerging ocean science and technologies, developed and deployed in partnership with the
ocean S&T community, will play a critical role by allowing i1s to more efficiently explore and
understand the ocean at a level of detail and at a geographic scale never before possible. This
knowledge will significantly advance the conservation, management and balanced use of our
Nation’s oceans to the benefit of all Americans, Sy
We are continuously improving our scientific abilities, such as providing high quality elevation
data nationwide by 2025 to find our natural water storage through advanced U.S. Geological
Survey maps, and improving natural disaster preparations like we did in October 2019 with the
first-ever statewide public testing of earthquake early waming systems. From new applications to
‘combat transnational human smugglmg such as the Department of Homeland Security’s Igloo
Program to the National Institute of Standards and Technology’s use of blockchain technology in
providing tamper-proof transmission of manufacturing data, our S&T enterprise is protectmg
America’s people and institutions from emeérging and intensifying threats.
.

This past summer, we celebrated our budding research workforce by awardmg 314 early-career
professxonals with the Presidential Early Career Award for Scientists and Engineers (PECASE).
In October, I welcomed 215 teachers and 15 mentors to the White House and awarded them with
the Presidential Awards for Excellence iri Mathematics and Science Teaching (PAEMST) and the
Presidential Awards for Excellence in Science, Mathematics and Engineering Mentoring
(PAESMEM). These leaders in research and STEM are the heirs of the legacy forged by thie great
American pioneers and trallblazers of yesteryear, and we will continue to recognize their
accomplxshments
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We will be highlighting these and other achievements in the annual S&T Highlights document
now in preparation and scheduled for release in early March.

In conclusion, I believe the Nation’s R&D investments, strategies, and policies must reflect and
address the urgent opportunities and challenges confronting the Nation and make use of every tool,
asset, and competitive advantage at our disposal. Federally-funded R&D remains an essential
building block for discovery, innovation, and education. But Federal investment is only one part
of a much larger enterprise that unites, inspires, and rallies people and organizations from every
sector to a common cause—to improve the health, security, and prosperity of the Nation. There
indeed are “unlimited frontiers waiting to be explored” and the President’s FY 2021 Budget in
concert with the other actions I have summarized ensure that America continues to lead the way.
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and Ph.D. degrees in atmospheric science from the University of Illinois at Urbana-Champaign.
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Chairwoman JOHNSON. Thank you very much. We will now start
our first round of questions.

Dr. Droegemeier, in reference to climate change, you have fre-
quently said more research on the topic is needed. While the exist-
ence of and human role in climate change are already clear, we
welcome further research in the detailed dynamics about climate
and how it is changing. However, this Administration has proposed
to cut the Department of Energy’s Atmospheric System Research
program in the Office of Science by 54 percent and the Environ-
mental System Science program by 69 percent.

Similarly, climate change research is eliminated at EPA with the
Air and Energy Research program being cut by 65 percent and
NOAA'’s research office being cut by 40 percent. Why are you pro-
posing massive cuts to climate science when you admit yourself
that it is a topic that needs more research to expand our under-
standing? Does that not strike you as contradictory or illogical?

Dr. DROEGEMEIER. Well, thank you for that very good question.
And, as you say, we know the broad contours of the impact of
greenhouse gases. We know that they are increasing. We know that
there is a relationship with that and the increase of surface tem-
perature. We don’t need really super sophisticated models to tell us
that. In fact, the very simple models, simple theories tell us that.

What we don’t know are, for example, how that really has local
and regional impacts, the rate of the warming, a lot of the details.
And so a climate scientist will tell you that, you know, we really
need better fidelity. The way that we are operating our models
today is not sufficient to provide the scientific guidance that’s real-
ly needed to address the challenges that you mention, especially
the local and regional challenges.

If you look at the U.S. Global Change Research program budget,
it’s been about $2.2, $2.4 billion a year for the past several years.
This is in—depending on constant dollars or current dollars, how-
ever you look at it. So the investments have been pretty robust.
And I think the real focus now is to take our assets and really dem-
onstrate a focus on how do we get to higher spatial resolution,
which is something that DOE is doing through the acquisition of
major new computers. That’s one of the big limitations of our mod-
els is that we are running them at resolutions that cannot capture
the details of clouds and precipitation, high-level clouds, the hydro-
logic cycle. The physics are there in the models, but we actually
have to sort of run them at very coarse resolutions, which mean we
don’t really take advantage of the physics.

So the investment in high-speed computation or high-capacity
computing is really important, so a lot of the work that’s been done
in building the models is already an investment that’s a sunk cost.
Now we really need to utilize them and run them on these faster
machines. And I think if we do that along with some other changes
and, you know, improvements of physics using real data and things
like that, we will work to eliminate the biases in the model and the
drifts and things which are actually quite large. But that doesn’t
mean that it discounts what we already know about the warming
of the surface temperatures globally, so we really need to do that
to advance the climate science.
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Chairwoman JOHNSON. Thank you very much. I know that you
are aware that in order to keep pace, we've got to make sure that
we have the professional people available and skilled to do it, so
I was really very disappointed to see that the President’s budget
proposal includes significant cuts to STEM education and broad-
ening participation activities. At NSF the STEM education activi-
ties funded out of the research and related activities account are
cut by 36 percent.

The Robert Noyce Teachers’ Scholarship program is cut by 1/3,
and the HBCU (Historically Black Colleges and Universities) Ex-
cellence in Research program is cut in half. The Hispanic-Serving
Institutions program is cut by nearly 70 percent, and the Tribal
Colleges and University program is cut by 17 percent. At DOE the
Workforce Development for Teachers and Students program is cut
by 27 percent. And, once again, the President calls for the elimi-
nation of NASA’s Office of STEM Engagement.

I simply cannot understand the rationale behind the budget pro-
posal that includes these large increases for technologies to drive
industries of the future with huge cuts to programs that would
help educate and train people to work in these industries. Can you
help us understand why we have such large cuts critical to STEM
education and why these cuts align with the STEM Education Stra-
tegic Plan of the OSTP published at the end of 2018?

Dr. DROEGEMEIER. Right. Thank you for that. So you mentioned
the STEM plan. I think it’s really an extraordinarily good plan. It’s
got three pillars, STEM-literate society, increasing STEM work-
force, and the third one is broadening participation. As a STEM ed-
ucator myself, somebody who’s worked very hard and is passionate
about STEM education, I think it really has the opportunity to
move the needle.

The U.S. Government spends about $2.9 billion a year across
about 160-some STEM programs. There’s a lot of wonderful flowers
blooming out there. We also have nonprofits, for-profit companies
investing very, very heavily in STEM. What we are trying to do
through this plan is create a national alignment, a direction of
where we’re going as a nation, and it started by bringing about 200
people to Washington from every State, about two or three people
from every State and territory, brought them to Washington, talked
about where we want to go. Theyre teachers, superintendents,
principals, parents, so on, where do we want to go and how do we
align ourselves with that?

So when you look at these programs, you realize that there are
a lot of STEM programs out there, but they’re not coordinating
with one another. We don’t get this economy of scale. There’s a
bunch of things happening, but we’re not coordinating effectively.
And that’s one of the things that plan has done and is doing. And
in fact we just released the year 1 annual report for that, and we
have a matrix that describes how we’re doing, and we’re sort of
holding ourselves to that report card.

The point about the NASA office, NASA will continue to engage
a lot of STEM programs. That office is extremely important, but ac-
tually NASA activities and, you know, what NASA does is actually
used by many, many groups and inspires students to come into
STEM fields and so on. So NASA is focusing its STEM activities
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on things directly related to its mission directorates. It’s not giving
up on STEM at all. It’s really focusing on the things that are spe-
cifically related to its missions and partnering with NSF, with non-
profits, and with other organizations to take all of the wonderful
resources and assets that NASA has and make them available to
build these other programs. The Challenger Center is a great ex-
ample of that.

So I think, you know, you think about NASA overall, it really is
sort of a big STEM program in and of itself, and it’s quite inspira-
tional but also provides tremendous resources so that other pro-
grams can thrive and grow. So I think this is really a focusing, a
bringing together of disparate STEM programs into a much more
critical mass and really continuing to leverage this nearly $3 bil-
lion-a-year investment.

Chairwoman JOHNSON. Thank you very much.

Dr. DROEGEMEIER. Thank you.

Chairwoman JOHNSON. Mr. Lucas.

Mr. Lucas. Thank you, Madam Chair.

Doctor, our Committee has been very focused on ensuring the se-
curity of our research enterprise and addressing foreign influence
while also ensuring that we maintain the open science enterprise
that’s made us the world’s leader in science and technology. Could
you elaborate on how OSTP is implementing the Securing Amer-
tca’s Science and Technology Act and what other actions you're tak-
ing to address this threat?

Dr. DROEGEMEIER. Yes, sir. Thank you, Ranking Member Lucas.
For those of you—I think you’re all familiar with it but maybe folks
in the audience, this act tasks OSTP with creating an interagency
working group to do exactly what the Ranking Member mentioned
and also work with the National Academies to stand up a set of
roundtables to basically have conversations about addressing these
important issues.

So, as I mentioned in my opening statement, back May 6 actu-
ally, almost 10 months ago, we started this thing called the Joint
Committee on the Research Environment, one of the main dimen-
sions of which is the issue of research security. So the key here is
balancing the openness of our research enterprise, which is so im-
portant for our success today but also going forward with the fact
that we are in a different environment today with countries, in par-
ticular China, that really did not hide their intentions about under-
mining our research enterprise. Taking unfair advantage, creating
unlevel playing fields, and so on.

So the key here is to make sure that we put in place policies that
focus on addressing those issues while not unduly tying our own
hands or increasing the administrative workload so high that we
now have researchers instead of spending 44 percent of their time
on administrative activities, they’re spending 60 or 70 percent of
their time.

I can tell you that universities are taking a lot of actions on this.
We are developing policy mechanisms. We actually have some poli-
cies drafted right now. They're in a very good spot. A year ago I'm
not sure I could have said that, but I think they’ve gotten to a very
good spot of providing the appropriate balance between protecting
and promoting our research enterprise. We're going to be rolling
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those things out. We’re also working on best practices to univer-
sities, which are taking a lot of action, as I say, on their own, and
also helping educate the community about what the threats are
and what the challenges are.

Personally, I see this as a great way to lean forward with Amer-
ican values because, you know, at the end of the day when you do
research—Dr. Foster knows this very well. When you do research,
you sign up to behave ethically, to have an openness, to share, to
treat people with respect. And folks that come here a lot of times
from other countries, that’s not the environment they grew up in,
but that’s American values. That’s who we are as Americans. But
it’s also who we are as a research enterprise.

So it’s a great opportunity for us to shine a bright light on what
integrity looks like, what playing by the rules looks like, and it
doesn’t matter if you’re from Oklahoma like Mr. Lucas and I are
or if you’re from some other country. If you come here, you need
to play by the rules. And if you don’t, if you intentionally break the
rules, once you understand them and are taught the rules, you
don’t belong in our research enterprise, and we don’t want you here
because that means you’re not following the rules of integrity that
the taxpayers depend on us to follow. So we’re very, very serious
about this, and we’ve been going—we’ve been meeting twice a week
for 10 months on this. We’re driving the agenda very hard.

And T really appreciate your support on this. Members of Con-
gress have been extremely supportive. You've put several bills on
the table. I think the bill that the Ranking Member mentioned is
a very thoughtful bill, and we’re moving aggressively forward, and
also engaging the National Academies.

Mr. Lucas. Following along with the discussion that the Chair
entered into on STEM education, I think you know, Doctor, I intro-
duced the Rural STEM Education Act last fall, which is intended
to address the many challenges rural schools face in providing
quality STEM education. Could you please share how the Adminis-
tration’s 5-year strategic plan for STEM education will improve en-
gagement in underserved communities, including rural students
like Oklahoma?

Dr. DROEGEMEIER. Absolutely. It’s a great question. And that sec-
ond pillar of the STEM Education Strategic Plan, which again was
put in place as a whole-of-nation approach, bringing everybody to
the table so that when it was issued people in local school districts
and rural areas could say, you know, I see myself in that. I see how
I could engage with that.

So one of the ways we do that is that pillar of broadening partici-
pation. That doesn’t just mean, you know, race and gender and
things like that. It means also rural, every ZIP Code in America.
So one of the ways that we’re doing that is engaging through
things like apprenticeships. You know, STEM education isn’t just
degrees. It’s apprenticeships. It’s 2-year degrees. It’s technical col-
leges, schools that give you a skilled technical workforce, which is
very, very important, especially for rural areas.

So we’re working very much on that, also bringing broadband to
rural areas, that’s very important for education, for STEM skills,
learning online, and things like that, so the American Broadband
Initiative, of which OSTP is a part, the work that the FCC (Federal
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Communications Commission) is doing to put out the $20 billion in
the—I think it’s called the Connect America Initiative and other
initiatives where theyre taking money from the auctions to build
connectivity to rural America. And this is a huge priority for the
President, really help empower education in the rural communities.
So it’s really, really important that we do that, that no part of
America gets left behind.

The challenges we face in science and technology are great. The
opportunities are great. We have to have everybody at the table,
anybody who wants to participate has to be able to do that, and
we're very committed to that.

Mr. Lucas. Doctor, I hope that one of my colleagues in a little
bit will ask the question about satellite data and 5G and weather
forecasting. I'm out of time, but I'd like to hear from you about
that

Dr. DROEGEMEIER. Sure.

Mr. LucaAs [continuing]. Shortly. Thank you.

Dr. DROEGEMEIER. You bet. Thank you.

Mr. Lucas. I yield back.

Chairwoman JOHNSON. Thank you very much. Ms. Lofgren.

Ms. LOFGREN. Thank you very much, Doctor. I, like the Chair-
woman, I have many questions about the budget, but I'll limit my-
self to two. The first has to do with the fusion energy project ITER
(International Thermonuclear Experimental Reactor). As you're
aware, there were problems, a management problem a number of
years ago. Dr. Bigot came in by all accounts and straightened them
out, gotten the project back on track.

We have received—had received estimates for what our contribu-
tion should be really to minimize cost to the taxpayer but also to
keep the project on track, and the requested budget for the last
several years has not met those estimates. The Committee has
been trying to get current estimates, and the Department of En-
ergy actually refused to send them to us.

So I'm wondering if you, within the next week—since we have to
make decisions on this, could you provide the Committee with up-
dated estimates for the resources that are going to be required
from the United States in the next fiscal year to maintain ITER’s
current schedule and to minimize its total project cost? Is that pos-
sible for you to do?

Dr. DROEGEMEIER. I will sure do everything I can to help. I will
tell you I've worked very closely with the Department of Energy
with Paul Dabbar, the Under Secretary, with Chris Fall, the head
of the Office of Science, on ITER in particular, and we’ve looked at
that project. And, you know, we’re asking, OK, how do we move
forward with it? It is a big, very expensive project, big goals, and
so on, but we have commitments. We actually have treaty obliga-
tions with that project

Ms. LOFGREN. Yes, we do.

Dr. DROEGEMEIER [continuing]. So we looked at that very care-
fully, and I'll be as helpful as I possibly can.

There are lots of interesting opportunities and other projects that
are of smaller scale that look at fusion, that are pretty far along
actually, but I think, you know, we have to be mindful of commit-
ments we make to international partners, so
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Ms. LOFGREN. Well, that’s an important commitment, but I sup-
port the entire fusion budget.

Dr. DROEGEMEIER. Right.

Ms. LOFGREN. There are important developments going on fund-
ed not only by the science budgets but by NNSA (National Nuclear
Security Administration) and—but the payoff ultimately is so mon-
umental——

Dr. DROEGEMEIER. Yes.

Ms. LOFGREN [continuing]. We should not falter in this quest.

Dr. DROEGEMEIER. I think fusion is the future, the long-term fu-
ture. It’s very, very bright, so yes. Thank you. I'll be happy to be
helpful wherever I can. Thank you.

Ms. LOFGREN. Let me ask you this. An issue I've been interested
in for many years is open access, public access to federally funded
research papers. And, as you know, we have kind of a convoluted
system. Obviously, everybody wants peer review, but it’s run by
private for-profit companies, and so the federally funded research
really doesn’t get available.

Now, we’'ve made some progress, the 12-month rule. As you're
aware I'm sure there were a lot of inquiries made in December
from various scientific societies, publishers, stakeholders about the
issue of public access. And last week, OSTP issued an RFI (request
for information) on access to publications, data, and code. Now,
publications I think is quite a different issue than the data and
code question, and there’s a very short timeframe. I'm wondering
if it might be possible to extend the comment period at least to the
publication issue because it is—I know what I think, but it is a
complex issue, and I think that would help get the full flow of in-
formation in.

Dr. DROEGEMEIER. Sure.

Ms. LOFGREN. The other thing, I don’t know if you can answer
this yet, but is there consideration to change the 12-month period
to make it a shorter time period?

Dr. DROEGEMEIER. So we have a subcommittee on Open Science
within the National Science and Technology Council. It’s been
there for quite a while. And that’s the mechanism by which we con-
vene not only the interagency but the broader community. And
we've had up to today about 100 or so meetings with various
groups, publishers and researchers and so on. But you may know
that recently we started holding roundtables, a little bit more visi-
bility in terms of what we’re doing, and the RFI absolutely to get
the community’s input.

It’s an incredibly complicated landscape, as you absolutely are
right in saying, and we want to make sure that since this is such
an important aspect of the research enterprise and that we kind of
broadly call it scholarly communications—you say data, publica-
tions, code, things like that—that we want to make sure that any
changes that we might make or continuations are done with—in
the most thoughtful way with the most information we could pos-
sibly have because this is foundational to our enterprise for intel-
lectual property, for credit that faculty and other researchers get.
So we're absolutely working together all of that information.

One thing I can tell you is that when you get different folks in
the room, they learn a lot that they kind of thought they already
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knew, and there were some surprises in these meetings. It was
like, wow, I didn’t realize that that’s the way it worked, yet people
seem to have entrenched positions. So I'm really pleased that peo-
ple are open-minded about learning about this complicated enter-
prise. And I'm really personally committed to getting it right be-
cause, as a professor, this is truly important to me, but I know how
important it is to research and to the world. So thank you for your
support. Happy to keep you updated on that.

And extending the RFI, we do that a lot of times, and so my phi-
losophy is if you go out for an RFI, you take a lot of time, people
are putting time in doing it, so make sure we give enough time to
get the thoughtful input. Let’