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The National Science Foundation, or NSF; the National Institute of Standards and
Technology, or NIST; and the Department of Energy Office of Science, or DOE
Science, provide a substantial amount of the country’s basic research funding, which
underpins much of the United States’ technological progress. These three basic research
agencies have a history of bipartisan support—President George W. Bush first called
for doubling their funding in his 2006 State of the Union address, and a similar plan was
endorsed by the bipartisan America COMPETES Acts of 2007 and 2010, as well as by
President Barack Obama.!

Despite bipartisan agreement to double funding for basic research, Congress has not fol-
lowed up with the appropriations necessary to meet this goal. In the three years after the
America COMPETES Reauthorization Act of 2010 was passed, NSF, NIST, and DOE
Science faced a gap of nearly $6 billion in funding; this can be thought of as “Science
Gap 1.0.” Given the huge return on investment from basic research, this lost funding has
major economic implications and even risks eroding the science-based military advan-

tage that serves as a cornerstone of our national security.

But the even more worrying reality is that we are about to face “Science Gap 2.0.” The
America COMPETES Act, which authorizes funding for these agencies, is once again
due for reauthorization. Congress is currently considering several proposals to reau-
thorize the America COMPETES Act, and this issue brief analyzes the growth rates
envisioned by the America Competes Reauthorization Act of 2014, as introduced in the
House of Representatives. This act sets a course for substantial funding increases at all
three agencies.” However, sequestration spending caps instituted by the Budget Control
Act 0f 2011 make any significant increase in appropriations highly unlikely. So even if
Congress authorized budget increases at NSF, NIST, and DOE Science using the growth
rates in the America Competes Reauthorization Act of 2014, sequestration probably
means these agencies will confront Science Gap 2.0: They will not receive more than
$13 billion of their authorized funding between fiscal years 2015 and 2021.
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If Congress creates Science Gap 2.0 by allowing sequestration to continue through

2021, the nation could potentially miss out on nearly 14,000 NSF research grants, 75

new NIST research institutes at U.S. universities, and 24,000 person-years—mean-

ing one scientist’s research for one year—of DOE Science research. Instead, Congress

should reaffirm America’s commitment to investment in research and development, or
R&D, by reauthorizing the America COMPETES Act to place these three agencies back
on a path toward doubling funding. Congress also should repeal sequestration spend-

ing restrictions so that it can fulfill this commitment with adequate appropriations. At a

time when so much of the nation’s economic competitiveness hinges on R&D, the cost

of Science Gap 2.0 is simply too high.

Why is federal R&D investment important?

Estimates show that more than half of the United States’ postwar
economic growth has come from advances in science and technol-
ogy.? Public investment in R&D, especially basic research—which
focuses on advancing scientific knowledge “without specific applica-
tions in mind"*—provides crucial long-term economic benefits. For
example, Google’s search algorithm was developed while work-

ing under an NSF-funded Stanford University project’ that used
discoveries from federally funded research on social status and
social networks from the 1970s.6 Due in part to those modest public
investments in past decades, Google became a major economic
engine by 2013, with nearly $60 billion in revenue’ and 26,559

American employees.®

Estimates of social returns from R&D range from 30 percent to more
than 100 percent higher than private returns alone, suggesting that
the market would not deliver the optimal level of R&D without pub-
lic investment.® Federal investment also helps bring state-of-the-art
products to the market. Fred Block, a sociologist at the University of
California, Davis, examined R&D Magazine's awards for the top 100
innovations and found that in 2006, 77 of the 88 U.S. product win-

ners had received funding support from the federal government.'

At NSF, for example, the Innovation Corps helps scientists maximize
the economic value of their innovations by building entrepreneurial
skills and developing a business plan, which frequently leads to the

creation of a start-up company."
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The three agencies examined in this issue brief have a particu-
larly important role in basic research activities, which is why they
have received bipartisan support in past America COMPETES Act
authorizations.

National Science Foundation

* Founded in 1950 in order “to promote the progress of science;
to advance the national health, prosperity, and welfare; [and] to
secure the national defense,” this independent executive branch
agency supports research through competitive grants and funding

for high-tech facilities and equipment.'?

NSF support makes up approximately one-quarter of all federally
supported basic research at U.S. colleges and universities,” and
212 Nobel Prize recipients since 1952 have received NSF funding at

some point in their careers.™

As part of its national defense mission, NSF is making major research
investments through its Frontier program, which awards large grants
to teams researching critical questions, in order to respond to the

emerging national security threat from cyberattacks.”™

* Innovations supported: web browsers, multitouch screens, and

Google.



National Institute of Standards and Technology

* Founded as the National Bureau of Standards in 1901 in order to
unify local and regional standards, NIST's current mission is “[t]lo
promote U.S. innovation and industrial competitiveness by advanc-
ing measurement science, standards, and technology in ways that

enhance economic security and improve our quality of life”"”

* NIST conducts research at two large campuses in Maryland and
Colorado. It also works with nearly 1,300 manufacturing special-
ists and staff at more than 400 facilities to bring innovative results

from federal research directly to U.S. manufacturers through the

Department of Energy Office of Science

* With origins in the Manhattan Project, DOE Science is dedicated to

its mission of delivering “the scientific discoveries and major scien-
tific tools that transform our understanding of nature and advance

the energy, economic, and national security of the United States."?°

* As the largest federal sponsor of physical science basic research,

Office of Science funding goes to more than 300 U.S. academic
institutions, DOE national laboratories, and user facilities that an
estimated 28,000 researchers—roughly half from colleges and

universities?'—will use in fiscal year 2015.

Hollings Manufacturing Extension Partnership.'®
* Innovations supported: lithium-ion batteries, organic supercon-
* Innovations supported: the first atomic clock, which was crucial for ductors, and carbon nanotubes.?

GPS development, and closed captioning.”

How large is the Science Gap?

The America COMPETES Reauthorization Act of 2010, which passed unanimously in
the Senate and with bipartisan support in the House, authorized funding increases for
key research agencies and reaffirmed the U.S. commitment to doubling their budget.
However, the passage of the Budget Control Act of 2011, which set spending-cap levels
over the next decade, meant that appropriations could not follow through with autho-
rized funding, and Science Gap 1.0 was born as agencies were underfunded by nearly $6
billion in 2014 dollars. When Congress failed to reach an agreement on deficit reduc-
tion by 2013, sequestration lowered these budget caps even further, which devastated
scientific research in the United States.” The Ryan-Murray budget deal replaced half of
the planned discretionary sequestration cuts for FY 2014 but only replaced 20 percent
of the cuts slated for FY 2015.**

Under current law, sequestration cuts are in full force from FY 2016 through FY
2021, which means that Congress cannot increase funding for the National Science
Foundation, the National Institute of Standards and Technology, or the Department
of Energy Office of Science without reducing other discretionary spending priorities,
which have also been subject to deep cuts.” If these three agencies are funded at the
same percentage of nondefense discretionary spending as FY 2014, sequestration and

inflation will ensure that agency funding will enter a seven-year period of lost growth.
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This issue brief uses Science Gap 2.0 to illustrate the magnitude of lost growth at NSF,
NIST, and DOE Science by comparing their projected sequestration funding to the
increases that would be provided under the framework of the America Competes
Reauthorization Act of 2014, as introduced in the House. This bill authorizes funding

at NSF, NIST, and DOE Science for the five-year period from FY 2015 to FY 2019,
with an average annual increase of about 5 percent. Extrapolating that growth rate to FY
2020 and FY 2021 enables a full analysis of the remaining years of sequestration. From
FY 2015 to FY 2021, sequestration likely will prevent $13.63 billion in 2014 dollars

of investment at NSF, NIST, and DOE Science—investment that could otherwise be
provided under the growth rates established by the America Competes Reauthorization
Act 0f 2014. This would form Science Gap 2.0.

TABLE 1
Funding jeopardized by Science Gap 2.0

Difference between growth rates in the America Competes Reauthorization Act and
projected sequestration levels from FY 2015 to FY 2021, in billions of 2014 dollars

Agency Science Gap 2.0
National Science Foundation $7.31
National Institute of Standards and Technology $0.90
Department of Energy Office of Science $5.42
Total $13.63

Note: The America Competes Reauthorzation Act authorizes funding from FY 2015 to FY 2019. Funding levels for FY 2020 and FY 2021 are based on
average annual growth rates during the five-year authorization period.

Sources: Authors' calculations based on FY 2014 appropriations and current law nondefense discretionary spending limits. America Competes
Reauthorization Act of 2014, HR. 4159, 113 Cong. 2 Sess. (2014); Congressional Budget Office, "The Budget and Economic Outlook: 2014 to 2024," Box
1.1 (2014), available at http://cbo.gov/sites/default/files/cbofiles/attachments/45010-Outlook2014_Feb.pdf; Consolidated Appropriations Act, H.R. 3547,
113 Cong. 2 Sess. (2014), available at https://beta.congress.gov/bill/113th-congress/house-bill/3547/text.

What is the impact of the Science Gap?

Increased funding at the National Science Foundation would advance cutting-edge science
in priority areas such as cognitive science and neuroscience, manufacturing and smart
systems, and clean energy.*® To better understand the importance of avoiding Science
Gap 2.0, one can look to current NSF budget documents, which explain how NSF would
handle new investment. NSF would receive an additional $542.7 million in 2014 dollars
in funding in fiscal year 2015 under the president’s Opportunity, Growth, and Security
Initiative, adding 1,000 research grants and 3,000 traineeships for graduate students.” If
NSF allocated future additional funding in a similar fashion, the $7.31 billion in funding
growth prevented by Science Gap 2.0 would provide an additional 13,475 research grants
over seven years.* Since fewer than 11,000 NSF grants were funded in FY 2013, eliminat-
ing Science Gap 2.0 would yield a substantial increase in research.*' Expanding the NSF
Research Traineeship program by a similar degree would lead to an additional 40,425

traineeship opportunities for graduate students over the next seven years.*”
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The critical role of the
National Institutes of
Health

NSF, NIST, and DOE Science
are not the only drivers of
basic research in the United
States. The National Institutes
of Health, or NIH, funded
more than half of federal
basic research in FY 2012.26
The Center for American
Progress studied the Budget
Control Act’s impact on bio-
medical research earlier this
year, finding that the NIH will
face a $6.3 billion cut from
FY 2010 funding levels in FY
2019.7



In 2013 alone, the sequester had a devastating effect on opportunities for young scien-
tists to pursue their careers in the United States, with many switching careers or looking
abroad for better prospects.** Losing more than 40,000 NSF traineeship positions due
to seven more years of sequestration could put the United States at risk of losing many
of the next generation’s most promising researchers in science, technology, engineering,
and mathematics, or STEM, fields. The United States Military Academy at West Point
warns that, “The nation’s worsening shortfall in STEM talent has clear national security
implications.”*

NSF Director Dr. France Cérdova warned Congress about the long-term consequences
of these budget cuts in her testimony before the Senate Appropriations Committee in
April 2014:%

If reduced funding levels for NSF were to become a reality, the tangible impacts
would be significant: fewer teachers would be trained in high quality math and sci-
ence education; fewer students would graduate with real-world research experiences
under their belts, and less research would occur throughout the country in critical
areas such as cybersecurity, disaster resilience, and robotics. What is much more
difficult to measure is what we will miss by leaving many of the most innovative ideas

on the cutting room floor.

FIGURE 1
The Science Gap at the National Science Foundation

Funding in billions of 2014 dollars
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Note: Both COMPETES lines are only funding authorizations, and do not reflect actual appropriations. Authorization levels for FY 2020 and FY 2021
are projected for COMPETES 2014 based on average annual growth rates during the five-year authorization period.

Sources: Congressional Budget Office, "The Budget and Economic Outlook: 2014 to 2024," Box 1.1 (2014), available at http://cbo.gov/sites/default/-
files/cbofiles/attachments/45010-Outlook2014_Feb.pdf; National Science Foundation, "NSF Requests and Appropriations by Account: FY 1951 - FY
2015," available at http://dellweb.bfa.nsf.gov/NSFRgstAppropHist/NSFRequestsandAppropriationsHistory.pdf (last accessed August 2014); America
COMPETES Reauthorization Act of 2010, HR. 5116, 111 Cong. 2 Sess (2010), available at http://www.gpo.gov/fdsys/pkg/BILLS-111hr5116ent/pdf/-
BILLS-111hr5116enr.pdf; America Competes Reauthorization Act of 2014, HR. 4159, 113 Cong. 2 Sess. (2014), available at https://beta.congress.gov/-
bill/113th-congress/house-bill/4159.
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The National Institute of Standards and Technology’s FY 2015 budget justification
shows that a funding boost would forward research goals in advanced manufacturing,
cybersecurity, advanced communications, and forensic science.** Examining additional
investment in NIST under the American Reinvestment and Recovery Act of 2009, or
ARRA, provides a way to see how additional dollars might be spent. NIST allocated the
equivalent of $191.9 million in 2014 dollars of ARRA funding to construction grants

to assist in building 16 university and nonprofit research facilities that furthered NIST
research interests.’” These facilities, such as the University of Maryland’s Laboratory for
Advanced Quantum Science and the University of Maine’s Advanced Nanocomponents
in Renewable Energy Laboratory, give researchers the tools they need to pioneer new
scientific research.’® As an illustrative example, if the funding included in Science Gap
2.0 were to go entirely to new research facilities, NIST could build an additional 75
scientific research facilities at universities and research organizations across the United
States.* To be sure, NIST could also build fewer new facilities and instead invest more

in grants, fellowships, and new high-tech equipment.

FIGURE 2
The Science Gap at the National Institute of Standards and Technology

Funding in billions of 2014 dollars
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Note: Both COMPETES lines are only funding authorizations, and do not reflect actual appropriations. Authorization levels for FY 2020 and FY 2021
are projected for COMPETES 2014 based on average annual growth rates during the five-year authorization period.

Sources: Congressional Budget Office, "The Budget and Economic Outlook: 2014 to 2024," Box 1.1 (2014), available at http://cbo.gov/sites/default/-
files/cbofiles/attachments/45010-Outlook2014_Feb.pdf; National Institute of Standards and Technology, "Budget, Planning and Economic Studies,"
available at http://www.nist.gov/public_affairs/budget/index.cfm (last accessed August 2014); America COMPETES Reauthorization Act of 2010, H.R
5116, 111 Cong. 2 Sess (2010), available at http://www.gpo.gov/fdsys/pkg/BILLS-111hr5116enr/pdf/BILLS-111hr5116enr.pdf; America Competes
Reauthorization Act of 2014, H.R. 4159, 113 Cong. 2 Sess. (2014), available at https://beta.congress.gov/bill/113th-congress/house-bill/4159.
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The Department of Energy’s FY 2015 budget allocates increased funding to programs
that focus on advanced scientific computing, clean energy, and materials research, but
Science Gap 2.0 means that $5.42 billion of new investments might not be made to
support this work during the remaining seven years of sequestration. To get a bet-

ter sense of what this funding can do, the Office of Science FY 2015 budget requests
$5.02 billion in 2014 dollars, which would support the work of about 22,000 research-
ers for that year.*” The funding to prevent Science Gap 2.0 could therefore provide

for about 24,000 person-years—one person performing research for one year—of
researchers working at national laboratories and academic institutions nationwide.*'
Increased funding would also ensure that more researchers would have access to the
up-to-date technology they need for basic research, such as improved supercomputing

centers and particle accelerators.

FIGURE 3
The Science Gap at the Department of Energy Office of Science

Funding in billions of 2014 dollars
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are projected for COMPETES 2014 based on average annual growth rates during the five-year authorization period.

Sources: Congressional Budget Office, "The Budget and Economic Outlook: 2014 to 2024," Box 1.1 (2014), available at http://cbo.gov/sites/default/-
files/cbofiles/attachments/45010-Outlook2014_Feb.pdf; Deparetment of Energy Office of Science, "Budget," available at http://science.energy.gov-
/budget/ (last accessed August 2014); America COMPETES Reauthorization Act of 2010, H.R. 5116, 111 Cong. 2 Sess (2010), available at http://ww-
w.gpo.gov/fdsys/pkg/BILLS-111hr5116enr/pdf/BILLS-111hr5116enr.pdf; America Competes Reauthorization Act of 2014, HR. 4159, 113 Cong. 2 Sess.
(2014), available at https://beta.congress.gov/bill/113th-congress/house-bill/4159.

Conclusion

Sen. Lamar Alexander (R-TN) was right when he testified before the Senate Committee
on Commerce, Science, and Transportation in November 2013 that Congress should
“finish the job” to double major research budgets.*” Making sure that the United States
remains at the forefront of scientific research is a goal on which politicians on both

sides of the aisle can agree. Congress should come together to reauthorize the America

COMPETES Act in a manner that sets our key basic research agencies—the National
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Science Foundation, the National Institute of Standards and Technology, and the
Department of Energy Office of Science, among others—back on track to meet this
goal in the near future. Congress should also repeal sequestration so that the necessary

appropriations can be made.

Failure to fund key basic research agencies could mean that the next breakthrough in
clean energy or supercomputing occurs elsewhere or not at all. Science Gap 1.0 was
enough of a blow to our nation’s research agencies; there is no need for a repeat per-
formance. Our economy needs this basic research as a driving force toward increased
prosperity. Short-sighted sequestration budget caps should be removed so that research
can be properly funded.

Harry Stein is the Associate Director for Fiscal Policy at the Center for American Progress.
Jennifer Erickson is the Director of Competitiveness and Economic Growth at the Center.

Alex Rowell is a contracted author and a student at the University of Georgia in Athens.
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