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FY 2023 Research Appropriations May Miss 
Bipartisan CHIPS And Science Act Targets by Billions 
 
Bottom Line: Annual appropriations for the National Science Foundation (NSF), the 
Office of Science, and the National Institute of Standards and Technology (NIST) are 
well short of the vision for U.S. leadership established in the CHIPS And Science Act.  

 
Congress’s reasons for adopting the CHIPS And Science Act (H.R. 4346) were manifold – and not just 
semiconductors. CHIPS And Science is about enabling United States companies, scientists, and workers to 
compete and win on the global stage, and to address national challenges, by investing in innovation, R&D, and 
talent from all segments of American society. In the coming weeks, the House and Senate will finalize FY 2023 
appropriations. As they do so, they should take the opportunity to robustly fund the CHIPS And Science vision. 
 
Boosting federal R&D to promote economic strength, technology leadership, and national security has long been 
an area of bipartisan agreement.i That’s because federal R&D is widely acknowledged as crucial seed corn for 
critical technologies and new industries. For instance, sustained basic science funding at universities and 
national labs helped catalyze the computing and IT revolutions.ii Over many years, federal investments have 
helped seed high-tech clusters and manufacturing hubs around the country.iii Meanwhile, China continues to 
prioritize R&D investments and global innovation leadership.iv 
 
But CHIPS And Science is not just about creating, building, and competing in technology. It’s also about 
achieving energy security through investments in storage, advanced nuclear, and other energy technology.v It’s 
about fostering the next generation of STEM talent by expanding educational opportunities for students and 
workers.vi It’s about giving entrepreneurs and innovators in all U.S. regions a chance to compete for markets.vii 
And it’s about empowering government to try new methods and models to drive innovation.viii 
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The breadth of CHIPS And Science goals is captured in the list of technological and societal priorities in CHIPS 
Section 10387, shown in the table below. These priorities are intended to guide the work of the new NSF 
technology directorate and certain other federal technology activities, alongside other wide-ranging investments 
in basic science generally. These also bear much in common with the Defense Department’s Critical 
Technologies list.ix 
 
These priorities go far beyond the $52 billion in direct spending included in CHIPS for semiconductor supply 
chains – but they’re only five-year authorizations without appropriations to date. The ability of U.S. scientists 
and engineers to drive innovation in these critical areas depends on robust and timely funding. 
 
The later sections of this report identify some specific CHIPS program areas that have yet to receive full 
designated appropriations so far, in either House-adopted or Senate-proposed spending bills. Legislators may 
wish to “top off” some of these accounts during conference negotiations. 
 

Key Technology Focus Areas 

AI, machine learning, autonomy* Advanced and immersive communications* 

Advanced computing, software, semiconductors* Biotechnology* 

Quantum information science* Data storage and management, distributed ledger, 
cybersecurity* 

Robotics, automation, advanced manufacturing Advanced energy technology, storage, industrial 
efficiency* 

Natural / anthropogenic disaster prevention and 
mitigation 

Advanced materials science* 

   *Overlaps with OUSD(R&E)-identified Defense Critical Technology Area 

Societal / National / Geostrategic Challenges 

U.S. national security Climate change and sustainability 

Manufacturing and industrial productivity Inequitable access to education, opportunity, services 

Workforce development and skills gaps  

Adapted from H.R. 4346, Sec. 10387 

 

Agency Toplines 
CHIPS And Science authorized major multiyear funding increases for the National Science Foundation (NSF), the 
Department of Energy Office of Science (SC), and the National Institute of Standards and Technology (NIST): 
three research agencies driving physical science breakthroughs and playing a critical role in advancing the 
technology priorities listed above. Congress approved a 28% aggregate increase in FY 2023 for these agencies, 
and an aggregate near-doubling through FY 2027 (see graph, first page). 

 
House and Senate appropriations proposals have so far provided varying increases for these agencies, in some 
cases sizable, but these have also fallen short of the CHIPS targets (see table 1 below). In the aggregate, 
proposed appropriations for these three agencies are currently $2.4 billion or 11% short in the Senate, and $3.2 
billion or 15% short in the House, as of November 2022. Legislators will still have a chance to gain ground in 
conference talks for the final omnibus. 
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Agency Breakouts 
 
National Science Foundation. NSF is at the core of CHIPS And Science goals in three ways. First, it funds 
discovery science as a crucial supporter of non-medical research at U.S. universities. It’s the lead federal funder 
of university research in chemistry and chemical engineering, physics, and mathematics, and the second-leading 
funder in materials science, electrical, electronic & communications engineering, and industrial & manufacturing 
engineering.x These are all key disciplines that are foundational to the CHIPS technology priorities. 
 
Second, NSF also seeks to boost the talent pipeline and widen the geography of innovation. It does so by 
engaging with underserved research institutions and student populations, supporting research and scaling of 
effective pre-K-12 approaches, and providing fellowships and other opportunities to students and teachers. 
These investments are particularly vital at a time when China is producing nearly as many science and 
engineering doctorates as the United States.xi Some CHIPS provisions especially focus on workforce in priority 
sectors like microelectronics. 
 
Third is NSF’s ability to drive technology, innovation, and advanced manufacturing in a time when the U.S. is 
facing intense global competition. NSF is well-aligned to address emerging technology and use-inspired research 
through existing programs like the Engineering Research Centers, the Convergence Accelerators, and others, and 
is increasing investments in areas like advanced wireless and biotechnology. The new technology directorate 
established in CHIPS will enhance these activities. 

 

 

Table 1: Major Research Agency Appropriations Vs. CHIPS Authorizations

CHIPS FY23 

Authorization

House 

Appropriation

Difference 

($M)

Difference 

(%)

Senate 

Appropriation*

Difference 

($M)

Difference 

(%)

National Science Foundation 11,897$              9,631$             (2,266)$      -19.0% 10,338$           (1,559)$      -13.1%

DOE Office of Science 8,902$                8,000$             (902)$         -10.1% 8,100$             (802)$         -9.0%

National Institute of 

Standards & Technology
1,551$                1,474$             (77)$           -5.0% 1,468$             (83)$           -5.4%

*As proposed by Senate majority on July 28, 2022.

Based on H.R. 4346 text and appropriations bills and reports.

Dollars rounded to millions. Changes calculated from unrounded figures.

CHIPS FY23 

Authorization 

House 

Appropriation 

Difference 

($ M) 

Difference 

(%) 

Senate 

Appropriation

Difference 

($M) 

Difference 

(%) 

Total Budget 11,897$                9,631$              (2,266)$     -19.0% 10,338$            (1,559)$      -13.1%

Research and Related Activities (R&RA) 9,050$                  7,706$              (1,344)$     -14.9% 8,322$              (728)$         -8.0%

STEM Education 1,950$                  1,250$              (700)$        -35.9% 1,327$              (623)$         -31.9%

Robert Noyce Teacher Scholarships 74$                       71$                   (3)$            -3.7% 60$                   (14)$           -18.6%

Graduate Research Fellowships 416$                     320$                 (96)$          -23.1% 355$                 (61)$           -14.7%

Major Research Equipment and Facilities 249$                     187$                 (62)$          -24.8% 187$                 (62)$           -24.8%

*As proposed by Senate majority on July 28, 2022.

Based on H.R. 4346 text and appropriations bills and reports.

Dollars rounded to millions. Changes calculated from unrounded figures.

Table 2: National Science Foundation Appropriations Vs. CHIPS Authorizations
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As seen in the table above, House and Senate appropriations are currently $2.3 billion and $1.6 billion short of 
the CHIPS And Science authorizations, respectively. While NSF appropriations typically leave much discretion to 
the agency, some specific shortfalls are listed below: 
  
Research and Related Activities (R&RA) (-$1.3 billion House, -$738 million Senate). R&RA is the primary 
research funding account for NSF, supporting research grants and centers, instrumentation, data collection, and 
other activities across seven directorates. R&RA can likely absorb substantial funding: the agency must routinely 
leave thousands of high-scoring grant proposals on the table for lack of funding. For instance, in FY 2020 alone, 
NSF had to leave over 4,000 proposals ranked “Very Good” or better unfunded. These amounted to $3.9 billion 
in total unfulfilled award funding. Second, NSF leadership has an interest in larger, longer-duration awards which 
would likely be advantageous to researchers and students but necessitate additional funding.  

 
• Mid-Scale Infrastructure (-$55 million in House and Senate). The bill proposes to ramp up funding for 

mid-scale infrastructure to $131 million total, split across the R&RA and major research facilities 
accounts. While appropriators have provided the latter portion, the $55 million R&RA authorization 
remains. The program funds infrastructure projects with a cost between $20 million and $100 million, 
representing an underserved subset of science infrastructure investment. The existing program is 
significantly oversubscribed. 
 

• Directorate of Technology, Innovation and Partnerships (TIP). $1.5 Billion is authorized in FY 2023 for 
TIP, which is intended to support translational and use-inspired research and deploy novel funding 
modes to accelerate innovation. Appropriators do not traditionally specify funding by directorate, and 
that practice should continue. However, maximal appropriations for R&RA overall are important for 
ensuring NSF has sufficient resources to boost existing programs and allow TIP to get off to the running 
start Congress intended. This is especially so given high inflation, and the fact that portions of 
appropriated increases will likely be eaten up by other Congressional directives. Realistically, 
appropriations at least in line with the Senate figure, if not higher, seem to be necessary. Specific 
activities within TIP that could merit additional appropriations include: 

 
o Translation Accelerators (Section 10389), which are intended to form institutional partnerships 

between companies, universities, nonprofits, and entities to advance research, development 
and commercialization. CHIPS And Science authorizes a combined $6.5 billion over five years for 
these and the Regional Innovation Engines and urges balance between the two. Since 
appropriations have proposed $170 million to $200 million for the Engines, the Translation 
Accelerators could receive a similar designated amount. 

 
o Entrepreneurial Fellowships (Section 10392). The Directorate is required to establish a 

fellowship program that provides scientists with entrepreneurial training in less developed 
innovation ecosystems, authorized at $125 million over five years. Funding would award 
fellowships to scientists and engineers with promising ideas capable of forging connections 
between academia, industry, government, and other end-users. 
  

o Test Beds (Section 10390). TIP is authorized to fund test beds operated by universities, 
nonprofits, or consortia to advance the development, demonstration, and deployment of new 
hardware or software. This activity would address a critical gap in technology transitions. 
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o Scholarships and Fellowships (Section 10393). TIP is authorized up to $350 million in FY 2023 to 
fund scholarships, fellowships, traineeships, and postdoc awards in CHIPS And Science 
technology priority areas. 

 
STEM Education (-$700 million House and -$623 million in Senate). As mentioned above, China has nearly 
caught up to the U.S. in science and engineering doctorates. Expanding the talent pipeline and broadening 
access are critical to ensuring the future workforce matches the scale of the investments being made in the key 
CHIPS technology areas. Some authorization shortfalls include: 
  

• Robert Noyce Teacher Fellowship 
Program. (-$71 million House, -$60 million 
Senate). The fellowship provides stipends, 
scholarships, and programmatic support 
to prepare and recruit highly skilled STEM 
professionals to become K-12 teachers in 
high-need districts. This has become more 
pertinent than ever given the decline in 
U.S. STEM proficiency compared to other 
leading countries. The CHIPS Act aims to 
increase outreach to historically Black 
colleges and universities, minority 
institutions, higher education programs 
that serve veterans and rural 
communities, labor organizations, and 
emerging research institutions. 

 
• Graduate Research Fellowship Program 

(GRFP) (-$96 million House, -$61 million 

Senate). The prestigious fellowship 
program provides an excellent 
opportunity for talented students 
pursuing futures in STEM, while also 
seeking to broaden participation in STEM 
careers to underrepresented groups. 
 

• STEM Education in rural schools (Section 
10512). The bill authorizes $20 million in 
2023 to support research on high-quality 
STEM instruction in rural areas. 
 

• HBCU and MSI Capacity (Sections 10523 
and 10524). The bill authorizes $200 
million in FY 2023 to develop programs 
and practices at HBCUs, TSUs, and MSIs to 
promote education and training for 
underrepresented minority students in 
STEM fields, and to build out research 
capacity at these institutions.  
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Department of Energy Office of Science. The Office of Science (SC) is the largest funder of the 
physical sciences including chemistry, physics, and materials, all of which contribute to the technology 
priorities in CHIPS. In addition to funding Nobel prizewinning basic research and large-scale science 
infrastructure, the Office also funds user facilities that provide research infrastructure for tens of 
thousands of users each year, including hundreds of small and large businesses that use these services 
to drive breakthroughs across technology realms. 

 

 
 
SC is also pursuing several crosscutting research initiatives directly aligned with CHIPS technology 
priorities, including in microelectronics, quantum science, AI, critical materials, advanced manufacturing, 
and other areas. This work is spread over the Office’s six major research programs. 
 
As seen in Table 3, House and Senate appropriations are currently $902 million and $802 million short of 
the CHIPS And Science authorizations. This includes the following program-level shortfalls: 
 

• Advanced Scientific Computing Research 
(-$77 million House, -$50 million Senate): 
ASCR funds research in AI, computational 
science, mathematics, and networking. 
Among technology priorities, CHIPS 
authorizes a program in quantum network 
infrastructure at $100 million in FY 2023 
and a program to expand quantum 
hardware and research cloud access at $30 
million in FY 2023. 
 

• Basic Energy Sciences (-$190 million House, 
-$145 million Senate): As the largest 
program, BES supports fundamental science 
disciplines with relevance for several CHIPS 
technology areas including materials, 

microelectronics, AI, and others, as well as 
extensive user facilities and novel initiatives 
like the Earthshot project for basic/applied 
science breakthroughs. CHIPS And Science 
priorities included research and innovation 
hubs related to artificial photosynthesis 
($100 million authorized in FY 2023) and 
energy storage ($120 million authorized in 
FY 2023). It also authorized $50 million per 
year for carbon materials and storage 
research in coal-rich U.S. regions. 
 

• Fusion Energy Sciences (-$257 million 
House, -$282 million Senate): FES supports 
research into matter at high densities and 
temperatures to lay the groundwork for 

Table 3: Office of Science Appropriations Vs. CHIPS Authorizations

CHIPS FY23 

Authorization

House 

Appropriation

Difference 

($M)

Difference 

(%)

Senate 

Appropriation*

Difference 

($M)

Difference 

(%)

Total Budget 8,902$                8,000$             (902)$         -10.1% 8,100$             (802)$         -9.0%

Adv. Scientific Computing 1,127$                1,050$             (77)$           -6.8% 1,077$             (50)$           -4.4%

Basic Energy Sciences 2,685$                2,495$             (190)$         -7.1% 2,540$             (145)$         -5.4%

Bio. and Environ. Research 885$                   905$                20$            2.2% 914$                28$            3.2%

Fusion Energy Sciences 1,026$                768$                (257)$         -25.1% 743$                (282)$         -27.5%

High-Energy Physics 1,160$                1,158$             (2)$             -0.1% 1,168$             8$              0.7%

Nuclear Physics 840$                   780$                (60)$           -7.2% 805$                (35)$           -4.2%

Other** 1,179$                844$                (335)$         -28.4% 852$                (327)$         -27.7%

*As proposed by Senate majority on July 28, 2022.

**Includes lab infrastructure, STEM ed and workforce, biothreat preparedness, and other activities.

Based on H.R. 4346 text and appropriations bills and reports.

Dollars rounded to millions. Changes calculated from unrounded figures.
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fusion as a future energy source. Among 
CHIPS priorities are an authorization of $35 
million in FY 2023 for designs and 
technology roadmaps for a pilot fusion 
plant. It also authorizes a research program 
and innovation center in high-performance 
computing for fusion and boosts for the 
international fusion project ITER. 
 

• Nuclear Physics (-$60 million House, -$35 
million Senate): Nuclear physics conducts 
fundamental research to understand the 
properties of nuclear matter. CHIPS And 
Science authorized $90 million in FY 2023 
for construction of the Electron-Ion Collider, 
a particle accelerator that will provide 
unprecedented ability to understand the 
inner workings of atomic nuclei, sustaining 
U.S. leadership in nuclear physics. 

 

• Biological and Environmental Research: 
While FY 2023 appropriations have 
exceeded the authorization, low dose 
radiation research has gotten less than half 
of its $50 million authorization, while the 
BioEnergy Research Centers have received 
up to $120 million of their authorized $180 
million. 

 

CHIPS And Science authorized several other 
priority areas including: 
 

• National Lab Infrastructure (-$274 million 
House, -$282 million Senate): This line item, 
authorized at $550 million per year over the 
next five years, supports maintenance, 
upgrades, and construction of facilities at 
national labs across the country. In recent 
years the labs have suffered from COVID-19 
disruptions, supply chain setbacks, and the 
effects of inflation, requiring substantial 
catch-up funding to keep projects on track. 
 

• Biothreat Preparedness: CHIPS directs the 
Secretary of Energy to establish within the 
Office of Science a cross-cutting Biological 
Threat Preparedness Research Initiative. 
The new program, authorized at $50 million 
in FY 2023, would leverage the office’s 
scientific assets and fund R&D to better 
position the nation to prepare and respond 
to biological threats like infectious disease. 

 

• Midscale Research Instrumentation. 
Section 10112 authorizes $150 million in FY 
2023 for midscale projects in the $1 million 
to $20 million range.

mailto:mhourihan@fas.org
mailto:ssharma@fas.org


November 22, 2022 

 
Prepared by Federation of American Scientists: 
Matt Hourihan, mhourihan@fas.org 
Smrithi Sharma, ssharma@fas.org  

8 

 
In addition to these programs, CHIPS And Science Section 10731 authorized the establishment of a network of 
Microelectronics Science Research Centers at national labs and other institutions, authorized at $25 million in FY 
2023, and a broader Department of Energy microelectronics research program at $75 million in FY 2023. Section 
10717 authorized an entrepreneurial fellowship program at the national labs at $25 million in FY 2023. 

 
National Institute of Standards and Technology. NIST plays a critical role in the U.S. industrial ecosystem as 
the lead agency in measurement science and standards-setting, as well as funder of world-class physical science 
research and user facilities. NIST R&D activities cover several CHIPS And Science technology priorities including 
cybersecurity, advanced communications, AI, quantum science, and biotechnology. NIST also boasts a wide-
ranging system of manufacturing extension centers in all 50 states and Puerto Rico, which help thousands of U.S. 
manufacturers grow and innovate every year. 
 

 
 

Table 4: NIST Appropriations Vs. CHIPS Authorizations

CHIPS FY23 

Authorization

House 

Appropriation

Difference 

($M)

Difference 

(%)

Senate 

Appropriation*

Difference 

($M)

Difference 

(%)

Total Budget 1,551$                1,474$             (77)$           -5.0% 1,696$             145$          9.3%

NIST Labs (STRS) 979$                   953$                (26)$           -2.7% 975$                (4)$             -0.4%

Industrial Tech Services 372$                   230$                (142)$         -38.2% 270$                (102)$         -27.5%

Hollings MEP 275$                   212$                (63)$           -23.0% 200$                (75)$           -27.4%

Manufacturing USA 97$                     18$                  (79)$           -81.5% 70$                  (27)$           -27.9%

Construction** 200$                   291$                91$            45.6% 451$                251$          125.7%

*As proposed by Senate majority on July 28, 2022.

**House and Senate appropriations include earmarks.

Based on H.R. 4346 text and appropriations bills and reports.

Dollars rounded to millions. Changes calculated from unrounded figures.
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Unlike the other agencies, topline NIST appropriations to date have gotten reasonably close to CHIPS targets in 
the House and far exceed the target in the Senate. However, this is primarily driven by construction project 
earmarks (Table 4). Earmarks account for $141 million in House appropriations and $202 million in the Senate 
bill. 
 
Still, appropriations so far for NIST’s primary lab research account, Scientific and Technical Research Services 
(STRS), are not far from CHIPS And Science targets. Given the importance of NIST lab programs to CHIPS 
technology priorities, legislators should at least hold the line at the Senate number. CHIPS And Science sections 
that would benefit from robust appropriations include: 
 

• Expansion of NIST’s measurement 
science activities for engineering 
biology and biomanufacturing, including 
support for technical roadmaps, 
industry partnerships, and graduate 
research and training. 
 

• Authorization and expansion of NIST’s 
ongoing research and test beds in 
advanced communications and artificial 
intelligence. 

 

• Authorization of a grant program to 
support cybersecurity education at 
historically black colleges and other 
minority-serving institutions. 
 

• Provision of direct hiring authority of up 
to 15 technical experts in critical 
technology areas. 
 
 
 

On the other hand, as seen in Table 4 and below, NIST manufacturing programs lag well behind the CHIPS 
targets, including shortfalls in appropriations for the Hollings Manufacturing Extension Partnership of $63 
million in the House and $75 million in the Senate. This is partly due to a lack of designated funding for a 
National Supply Chain Database, established in CHIPS Section 10253 as a means of enhancing the assessment of 
U.S. manufacturer capabilities to avoid disruptions of the sort we’ve seen in recent years. The program is 
authorized at $31 million in FY 2023 but has received $10 million in the House CJS bill to date.  
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Senate and, especially, House appropriations also lag the CHIPS And Science target for NIST’s Manufacturing 
USA office, as seen in Table 4. CHIPS And Science did provide direct funding for the establishment of up to three 
new Manufacturing USA institutes focused on semiconductor innovation, but also established a longer-term 
vision of an expanded network of new institutes in other critical technology areas, and with greater geographic 
and institutional diversity in partners. The NIST Manufacturing USA office received an authorization rising to 
$250 million by FY 2027. 
 
Funding levels in the House appropriations bill do not reflect this vision, though the Senate Commerce-Justice-
Science bill does set aside at least $40 million of its $70 million appropriation for competitions for new 
institutes. 
 

Conclusion 

In the CHIPS And Science Act, Congress established a bold vision for U.S. technology leadership and inclusive 
scientific excellence to address national challenge and respond to rising international competition. But passage 
of that bill was only the first step. Now Congress can get CHIPS And Science appropriations off to a strong start 
and set a funding pathway for future Congresses to follow. Lawmakers have multiple avenues to plus-up funding 
for major research agencies, and should seize the opportunity without delay. 
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