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Funding for U.S. domestic research and development (R&D) performance, estimated to reach $885.6
billion in 2022, comes from a number of sectors, including businesses, government, higher education,
and nonprofit organizations.? The National Patterns of R&D Resources (National Patterns) publication
series compiles data from surveys of organizations that perform R&D and documents trends in U.S.
R&D funding and performance. In the 1980s, the business sector passed the federal government as the
largest overall funder of domestic R&D performance.? The most recent National Patterns publication
made it clear that a similar milestone is approaching with respect to funding of basic research. At the
turn of the century, the federal government funded about 60% of basic research. In 2022, the federal
government is estimated to fund 40% of basic research (figure 1).2 As the share of federal funding for
basic research has decreased, the share funded by business has increased. National Patterns
estimates show that in 2022 40% and 37% of basic research is funded by the federal government and
businesses, respectively.


https://ncses.nsf.gov/data-collections/national-patterns/2021-2022
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Figure 1

U.S. basic research expenditures, by source of funds: 1953-2022
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Note(s):

Detail may not add to total because of rounding. This figure reaggregates the R&D performer data according to major categories of R&D funding:
federal government, nonfederal government (state and local), business, higher education, and nonprofit. Business sources of R&D funding in this
figure include the own funds of domestic R&D-performing businesses, funds from other domestic businesses, and funds from foreign businesses.
For trend comparisons, use only the historical data reported in this figure because some back-year data may have been revised. Data are based on
reports by performers in the National Center for Science and Engineering Statistics annual surveys on R&D expenditures: Business Enterprise
Research and Development Survey, Annual Business Survey, Higher Education Research and Development Survey, Survey of Federal Funds for
Research and Development, FFRDC Research and Development Survey, and Survey of State Government Research and Development. R&D
expenditures by business performers—and, before 2001, also industry-administered FFRDCs—were collected on a calendar year basis. Expenditures
for other performers are calendar year approximations based on fiscal year data. Some data for 2021 are preliminary and may be revised in future
iterations of the National Patterns for R&D Resources report. The data for 2022 include estimates and are likely to be revised in the next iteration of
the National Patterns for R&D Resources report.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

However, data from the Federal Funding for R&D by Budget Function (Budget Function) show that federal funding for basic
research increased from 14% of total R&D budget authority in FY 1978 to a high of over 27% in FY 2017 and has remained
relatively stable ever since, holding at approximately 25% in FY 2022 (figure 2). In order to understand whether federal
funding for basic research is in decline and to understand what constitutes the federal government’s portfolio of basic
research funding, this InfoBrief will examine federal funding for basic research using three data sources: National
Patterns, Budget Function, and the Survey of Federal Funds for Research and Development (Federal Funds for R&D
Survey), all sponsored by the National Center for Science and Engineering Statistics (NCSES) within the U.S. National
Science Foundation (NSF).


https://ncses.nsf.gov/data-collections/federal-budget-function/2022-2024
https://ncses.nsf.gov/surveys/federal-funds-research-development/2022-2023
https://ncses.nsf.gov/surveys/federal-funds-research-development/2022-2023
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Figure 2
Federal budget authority for basic research as a percentage of total R&D budget authority: FYs 1978-2024
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Note(s):

Detail may not add to total because of rounding. Agencies in several functions received emergency COVID-19 pandemic-related funding for R&D and
R&D plant in FYs 2020-22. The data for FY 2017 and onward reflect application of the narrowed definition of development described by the Office
of Management and Budget (OMB) in its Circular A-11 of July 2016. The previous years' numbers reflect use of the former development definition.
FYs 2009-10 include American Recovery and Reinvestment Act of 2009. In FY 2007, the Department of Homeland Security (DHS) changed its R&D
portfolio to reclassify funding in National defense and most Administration of justice as General science and basic research; in FY 2013, this was
reclassified back to Administration of justice. In FY 2004, DHS changed its R&D portfolio to reclassify funding in General science and basic research
and in Agriculture as Administration of justice. In FY 2000, the National Aeronautics and Space Administration (NASA) transferred funding for the
International Space Station program from R&D to R&D plant; the change is reflected in the budget authority for Space flight, research, and
supporting activities. In FYs 2009 and 2012, NASA revised the classification of its R&D and non-R&D funding. In FY 2000, the National Institutes of
Health in the Department of Health and Human Services classified all of its previous development activities as basic research or applied research,
with a resulting increase in Health basic research. In FY 1998, many Department of Energy programs were reclassified from Energy to General
science and basic research. In FY 1998, the Department of Veterans Affairs began reporting medical care support funds as a part of its total
research budgetary resources; the change is reflected in the budget authority for Veterans benefits and services.

Source(s):

Data from FYs 1955-94 are from agencies' submissions to OMB, Circular A-11, exhibit 44A, "Research and development activities," and from
supplemental data obtained from agencies' budget offices. Data from FYs 1995-2024 are from agencies' submissions to OMB per MAX Schedule
C, agencies' budget justification documents, supplemental data obtained from agencies' budget offices, and Executive Office of the President, OMB,
Budget of the United States Government, Fiscal Year 2024.

Basic Research by Funding Source

The federal government funds R&D, including basic research, that is performed in all sectors of the economy (i.e.,
government, business, higher education, and nonprofit). Although the federal government’s share of basic research
across all performing sectors of the economy has been declining since the late 1970s, data from National Patterns shows
federal funding for basic research as a percentage of total federal funds for R&D performance has increased from 10% in
1953 to 32% in 2022. Federal funds for basic research as a percentage of total federal funds for R&D reached an all-time
high of 39% in 2003. The increases in federal funding for basic and applied research in the late 1990s and early 2000s can
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be attributed to the doubling of the budget for the National Institutes of Health (NIH), commonly referred to as “the NIH
doubling”"—a 5-year plan (1998 to 2003) between Congress and the executive branch to stimulate research through NIH,
which is within the Department of Health and Human Services (HHS).# Since 2008, federal funding for basic research as a
percentage of all federal funding for R&D has remained relatively stable, hovering between 30% and 33% through 2022
(figure 3).

Figure 3
U.S. federally funded R&D expenditures, by type of R&D: 1953-2022
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FFRDCs = federally funded research and development centers.

Note(s):

Detail may not add to total because of rounding. This figure reaggregates the R&D performer data according to major categories of R&D funding:
federal government, nonfederal government (state and local), business, higher education, and nonprofit. Business sources of R&D funding in this
figure include the own funds of domestic R&D-performing businesses, funds from other domestic businesses, and funds from foreign businesses.
For trend comparisons, use only the historical data reported in this figure because some back-year data may have been revised. Data are based on
reports by performers in the National Center for Science and Engineering Statistics annual surveys on R&D expenditures: Business Enterprise
Research and Development Survey, Annual Business Survey, Higher Education Research and Development Survey, Survey of Federal Funds for
Research and Development, FFRDC Research and Development Survey, and Survey of State Government Research and Development. R&D
expenditures by business performers—and, before 2001, also industry-administered FFRDCs—were collected on a calendar year basis. Some data
for 2021 are preliminary and may be revised in future iterations of the National Patterns for R&D Resources report. The data for 2022 include
estimates and are likely to be revised in the next iteration of the National Patterns for R&D Resources report.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

If the share of federal funds for basic research as a percentage of all federal R&D funding has been stable at about 32%
since the late 2000s, why does National Patterns data show that the percentage of total basic research supported by the
federal government has been in decline? National Patterns data also demonstrate a trend in private sector R&D. For
example, between 2000 and 2022, the amount of R&D funded by the business sector has more than doubled when
measured in constant dollars (figure 4). In 2000, businesses funded $256 billion in domestic R&D, which increased 123%
to an estimated $570 billion in 2022. In contrast, federally funded R&D increased from $92 billion to $135 billion over the
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same time period, an increase of nearly 47%. Similarly, business funding for basic research increased from $11 billion in
2000 to $41 billion in 2022, whereas federal funding for basic research increased from $33 billion to $43 billion over the
same period. (All dollar amounts in this paragraph are in constant dollars). Therefore, although federal funding for basic
research as a percentage of all federal funding for R&D has been relatively stable in recent years, the growth in private
sector funding for basic research has reduced the federal share of basic research across the economy overall.

Figure 4
U.S. R&D expenditures, by source of funds: 1953-2022
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FFRDCs = federally funded research and development centers.

Note(s):

Detail may not add to total because of rounding. Gross domestic product price deflators (2017 = 1.00000) were used to adjust current dollars for
inflation. This figure reaggregates the R&D performer data according to major categories of R&D funding: federal government, nonfederal
government (state and local), business, higher education, and nonprofit. Business sources of R&D funding in this figure include the own funds of
domestic R&D-performing businesses, funds from other domestic businesses, and funds from foreign businesses. Constant-dollar estimates are
derived from unrounded data. For trend comparisons, use only the historical data reported in this figure because some back-year data may have
been revised. Data are based on reports by performers in the National Center for Science and Engineering Statistics annual surveys on R&D
expenditures: Business Enterprise Research and Development Survey, Annual Business Survey, Higher Education Research and Development
Survey, Survey of Federal Funds for Research and Development, FFRDC Research and Development Survey, and Survey of State Government
Research and Development. R&D expenditures by business performers—and, before 2001, also industry-administered FFRDCs—were collected on a
calendar year basis. Expenditures for other performers are calendar year approximations based on fiscal year data. Some data for 2021 are
preliminary and may be revised in future iterations of the National Patterns for R&D Resources report. The data for 2022 include estimates and are
likely to be revised in the next iteration of the National Patterns for R&D Resources report.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).
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Federal Budget Authority for Basic Research by Function

The NCSES-sponsored Budget Function report provides information on budget authority for R&D, the congressionally set
ceiling on obligations and outlays within the federal government, by congressional budget functions.®/ Before federal
agencies can issue obligations and incur outlays, they must receive authorization from Congress. Authorization is often
made in the form of budget authority. Along with data presented earlier in figure 3 on federally funded R&D expenditures,
federal budget authority for basic research has increased as a percentage of total R&D budget authority, from 14% in FY
1978 to a high of 27% in FY 2020 (figure 2). Although the share of budget authority for basic research declined since FY
2020, the current dollar value has actually increased to $45.2 billion in FY 2022 and is expected to increase to $47.1 billion
and $48.3 billion in FY 2023 and FY 2024, respectively (figure 5).8 The increased amount of total R&D budget authority
during the COVID-19 pandemic had the effect of reducing the share of basic research even though the amount in current

dollars is expected to increase.?

Figure 5
Federal budget authority for basic research: FYs 1978-2024
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Note(s):

Detail may not add to total because of rounding. Gross domestic product implicit price deflators (2017 = 1.00000) were used to adjust current
dollars for inflation. FY 2009 includes funds from the American Recovery and Reinvestment Act. In FYs 2020-22, agencies in several functions
received emergency COVID-19 pandemic-related funding for R&D or R&D plant.

Source(s):

Data from FYs 1978-94 are from agencies' submissions to the Office of Management and Budget (OMB), Circular A-11, exhibit 44A, "Research and
development activities," and from supplemental data obtained from agencies' budget offices. Data from FYs 1995-2024 are from agencies'
submissions to OMB per MAX Schedule C, agencies' budget justification documents, supplemental data obtained from agencies' budget offices,
and Executive Office of the President, OMB, Budget of the United States Government, Fiscal Year 2024.
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However, when adjusted for inflation, federal R&D budget authority has declined since FY 2020 and is estimated to be
relatively unchanged between FYs 2022 and 2024 (figure 5). Health is the predominant budget function for budget
authority in basic research and has been since the late 1970s (figure 6).10 Once again, the increases in the Health budget
function from the late 1990s through the early 2000s are indicative of the effect of the NIH doubling. Further federal
stimulus investments in 2009 from the American Recovery and Reinvestment Act and in 2020 from funding related to the
COVID-19 pandemic have contributed to specific increases totaling $23.7 billion and $20.7 billion, respectively. However,
these periodic stimulus funds have not had the effect of setting new levels of sustained budget authority for basic
research.

Figure 6
Federal budget authority for basic research, by selected budget function: FYs 1978-2024
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Note(s):

Detail may not add to total because of rounding. Not all basic research funded by the federal government falls into the General science and basic
research (251) category. Federal funding for basic research arises in other functional categories—such as National defense or Health—and is
included in the category funding totals there. In FYs 2020-22, agencies in several functions received emergency COVID-19 pandemic-related
funding for R&D or R&D plant. FY 2009 includes funds from the American Recovery and Reinvestment Act. In FY 2007, the Department of Homeland
Security (DHS) changed its R&D portfolio to reclassify funding in National defense and most Administration of justice as General science and basic
research; in FY 2013, this was reclassified back to Administration of justice. In FY 2004, DHS changed its R&D portfolio to reclassify funding in
General science and basic research and in Agriculture as Administration of justice. In FY 2000, the National Aeronautics and Space Administration
(NASA) transferred funding for the International Space Station program from R&D to R&D plant; the change is reflected in the budget authority for
Space flight, research, and supporting activities. In FYs 2009 and 2012, NASA revised the classification of its R&D and non-R&D funding. In FY 2000,
the National Institutes of Health in the Department of Health and Human Services classified all of its previous development activities as basic
research or applied research, with a resulting increase in Health basic research. In FY 1998, many Department of Energy programs were reclassified
from Energy to General science and basic research. In FY 1998, the Department of Veterans Affairs began reporting medical care support funds as a
part of its total research budgetary resources; the change is reflected in the budget authority for Veterans benefits and services.

Source(s):

Data from FYs 1955-94 are from agencies' submissions to the Office of Management and Budget (OMB), Circular A-11, exhibit 44A, "Research and
development activities," and from supplemental data obtained from agencies' budget offices. Data from FYs 1995-2024 are from agencies'
submissions to OMB per MAX Schedule C, agencies' budget justification documents, supplemental data obtained from agencies' budget offices,
and Executive Office of the President, OMB, Budget of the United States Government, Fiscal Year 2024.
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Federal Obligations for Basic Research by Agency

In FY 2022, federal obligations for basic research totaled $45.4 billion in current dollars, or about 24% of the total federal
R&D portfolio ($190.4 billion).1 From a science policy perspective, obligations for R&D are an important measure
because they indicate an agency’s funding priorities at a given point in time."2 Data from the NCSES-sponsored Federal
Funds for R&D Survey show that HHS (previously called the Department of Health, Education, and Welfare) has
consistently been the largest funder of basic research by the federal government since at least FY 1967 when it accounted
for 27% of all federal obligations for basic research (figure 7).13 In FY 2008, HHS peaked as the largest funder of basic
research with 59% of all federal obligations for basic research. In FY 2023, HHS alone accounted for 49% of all federal

funding for basic research.

Figure 7
Federal obligations for basic research, by agency: FYs 1967-2023
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USDA = Department of Agriculture, DOD = Department of Defense, DOE = Department of Energy, HHS = Department of Health and Human Services,
NASA = National Aeronautics and Space Administration, NSF = National Science Foundation.

Note(s):

Because of rounding, detail may not add to total. FYs 2020, 2021, and 2022 obligations include additional funding provided by supplemental
COVID-19 pandemic-related appropriations (e.g., Coronavirus Aid, Relief, and Economic Security [CARES] Act). FYs 2009 and 2010 obligations
include additional funding provided by the American Recovery and Reinvestment Act of 2009. Beginning with FY 2016, the totals reported for
development obligations represent a refinement to this category by more narrowly defining it to be "experimental development." Most notably, totals
for development do not include the Department of Defense (DOD) Budget Activity 7 (Operational System Development) obligations. Those funds,
previously included in DOD's development obligation totals, support the development efforts to upgrade systems that have been fielded or have
received approval for full-rate production and anticipate production funding in the current or subsequent fiscal year. Therefore, the data are not
directly comparable with totals reported in previous years. Prior to FY 1979, the Department of Health and Human Services was the Department of
Health, Education, and Welfare; these data include the predecessor organization. The federal fiscal year cycle changed in FY 1977, from 1 July—-30
June to the current 1 October—30 September cycle; no data were collected for the 3-month transition period of July—September 1976. Prior to FY
1977, the Department of Energy R&D programs were under the Energy Research and Development Administration from FYs 1974-76, and prior to
FY 1974, R&D was under the Atomic Energy Commission; these data include the predecessor organizations.
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Source(s):
National Center for Science and Engineering Statistics, Survey of Federal Funds for Research and Development.

Agencies’ shares of obligations for basic research have changed over time as agency missions have grown and
developed with national needs. For example, in FY 1967, the National Aeronautics and Space Administration (NASA) was
the second-largest funder of basic research, accounting for nearly 18% of federal obligations, followed by the Department
of Energy (DOE) (previously called the Atomic Energy Commission) (16%), the Department of Defense (DOD) (15%), NSF
(13%), and the Department of Agriculture (USDA) (5%). By FY 2023, DOE and NSF were the second- and third-largest
funders of basic research, respectively, accounting for 13% each, followed by NASA (11%), DOD (7%), and USDA (3%). In
FY 2023, all other agencies combined accounted for 3% of federal obligations for basic research.

Federal Obligations for Basic Research by Fields of R&D

Federal Funds for R&D also measures federal agency obligations by type of R&D (i.e., basic research, applied research,
and experimental development) and by field of R&D, formerly known as field of science and engineering.14 Federal
funding for fields of R&D is often driven by agency mission and need. For example, given that HHS is the predominate
funder of basic research among all agencies, it should come as little surprise that the majority of federal funding for basic
research is in the field of life sciences, which accounted for 42% of all fields of R&D for basic research in FY 2022 (figure
8).15 Life sciences reached a peak of nearly 60% of all fields of R&D for basic research in FY 2003 at the end of the NIH
doubling process. Life sciences includes five subcategories: agricultural sciences, biological and biomedical sciences,

health sciences, natural resources and conservation, and all other life sciences.16

Figure 8
Federal obligations for basic research, by field of R&D: FYs 1967-2023
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Note(s):

Because of rounding, detail may not add to total. As of volume 71 (FYs 2021-22) computer science and mathematics are collected as two separate
categories: computer and information science, and mathematics and statistics. For ease of reference, they have been combined for presentation
based on previous classification. Prior to volume 71, geosciences, atmospheric sciences, and ocean sciences were titled environmental sciences.
As of volume 71, social sciences no longer includes education research or law; those categories were modified to other fields. FYs 2020-22
obligations include additional funding provided by supplemental COVID-19 pandemic-related appropriations (e.g., Coronavirus Aid, Relief, and
Economic Security [CARES] Act). Beginning with FY 2016, the totals reported for development obligations represent a refinement to this category by
more narrowly defining it to be "experimental development." Most notably, totals for development do not include the Department of Defense (DOD)
Budget Activity 7 (Operational System Development) obligations. Those funds, previously included in DOD's development obligation totals, support
the development efforts to upgrade systems that have been fielded or have received approval for full-rate production and anticipate production
funding in the current or subsequent fiscal year. Therefore, the data are not directly comparable with totals reported in previous years. FYs 2009 and
2010 obligations include additional funding provided by the American Recovery and Reinvestment Act of 2009. Prior to FY 1979, the Department of
Health and Human Services was the Department of Health, Education, and Welfare; these data include the predecessor organization. The federal
fiscal year cycle changed in FY 1977, from 1 July—30 June to the current 1 October—30 September cycle; no data were collected for the 3-month
transition period of July—September 1976. Prior to FY 1977, the Department of Energy R&D programs were under the Energy Research and
Development Administration from FYs 1974-76, and prior to FY 1974, R&D was under the Atomic Energy Commission; these data include the
predecessor organizations.

Source(s):
National Center for Science and Engineering Statistics, Survey of Federal Funds for Research and Development.

Although HHS accounted for nearly 81% of all federal basic research funding for life sciences in FY 2022, USDA was the
second-largest funder, accounting for 6% ($1.2 billion), followed by NSF and the Department of Veterans Affairs at 4%
(§787.0 million) and 3% ($665.1 million), respectively (table 1). Although federal obligations for basic research in
psychology amounts to only 5% ($2.3 billion) of all fields of R&D, it is highly concentrated within HHS, which accounted for
97% ($2.2 billion) of all basic research in psychology in FY 2022.
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Table 1

Federal obligations for basic research, by agency and field of R&D: FY 2022

(Dollars in thousands)

Agency
All agencies
Departments

Department of Agriculture
Department of Commerce
Department of Defense
Department of Energy
Department of Health and Human Services
Department of Homeland Security
Department of the Interior
Department of Veterans Affairs

National Aeronautics and Space
Administration

National Science Foundation
Smithsonian Institution

Note(s):

Because of rounding, detail may not add to total. Only those agencies and subdivisions that had obligations in variables represented by this table appear in the table. FY 2022 obligations include additional funding provided by

Total
45,392,702

1,417,114
273,297
3,149,547
6,107,867
22,410,508
69,204
93,945
665,094

5,057,913
5,863,175
227,400

Computer
and
information
sciences

2,297,975

7,031
11,617
471,897
1,012,161
2,403
17,003

0

0

775,841

Geosciences,

atmospheric

sciences, and
ocean sciences

3,441,026

11,619
1,000
171,672
272,035
300,648
10,007
58,354
0

1,574,702
1,016,339
24,650

Life
sciences
19,051,906

1,198,472
14,202
299,038
527,670
15,404,442
2118
34,386
665,094

45,611
786,642
74,230

Mathematics
and statistics

608,303

3,343
4,034
70,378
53,106
210,184
0

0

0

267,259

supplemental COVID-19 pandemic-related appropriations (e.g., Coronavirus Aid, Relief, and Economic Security [CARES] Act).

Source(s):

National Center for Science and Engineering Statistics, Survey of Federal Funds for Research and Development, FYs 2022-23.

Physical
sciences

9,449,069

73,097
199,003
194,370

3,741,232
534,395
5,358
748

0

3,350,331
1,307,231
42,360

Psychology
2,287,935

311

0

38,702

0
2,214,757
0

0

0

33,164

Social
sciences

765,995

33,980
0
26,950
0
472,698
0

0

0

0
184,250
25,420

Engineering = Other fields

3,738,817

54,998
43,442
1,034,268
40,103
1,701,044
25,707
458

0

73,525
716,932
47,500

3,751,677

34,263

0
842,272
461,560
1,569,937
9,010

0

0

13,744
775516
13,240
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In FY 2022, physical sciences was the second-largest field of R&D, accounting for 21% ($9.4 billion) of all federal funding
for basic research. DOE accounted for 40% ($3.7 billion) of all basic research obligations for physical sciences in 2022,
followed by NASA at 35% ($3.4 billion) and NSF at 14% ($1.3 billion). Federal obligations for basic research in
geosciences, atmospheric sciences, and ocean sciences; engineering; and other fields, each accounted for approximately
8% of all federal funds. NASA and NSF were the largest contributors to geosciences, atmospheric sciences, and ocean
sciences with 46% ($1.6 billion) and 30% ($1.0 billion), respectively. HHS and DOD were the largest funders of basic
research in engineering at 45% ($1.7 billion) and 28% ($1.0 billion), respectively. In FY 2022, basic research in computer
and information sciences accounted for 5% ($2.3 billion) of all obligations for basic research, with DOE accounting for
44% ($1.0 billion) and NSF accounting for 34% ($776.0 million) of federal finding for this field of R&D.

Federal Obligations for Basic Research by Type of Performer

Although the National Patterns report presents data on R&D expenditures by performing sector and source of funds (e.qg.,
federal government and businesses), the Federal Funds for R&D Survey present data on obligations from the federal
government for R&D to several performing sectors. Although federal agencies are both performers and funders for R&D,
the majority (68%, or $30.8 billion) of federal obligations for basic research in FY 2022 were directed to extramural
performers of R&D—namely, businesses, higher education institutions, nonprofit organizations, state and local
governments, and other non-U.S. performers or foreign performers (table 2). Among intramural performers, namely,
federal agencies and federally funded research and development centers (FFRDCs), DOE was the predominant funder in
FY 2022 with $4.7 billion; however, of this amount, $4.5 billion was directed toward FFRDCs. HHS followed with $4.6
billion, of which $4.2 billion was directed toward federal agencies’ facilities and laboratories.?/ Although obligations for
intramural basic research at federal agencies totaled $7.8 billion in FY 2022, HHS accounted for 54% ($4.2 billion).
However, with regard to FFRDCs, DOE accounted for 66% ($4.5 billion) of total basic research to FFRDCs ($6.7 billion).
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Table 2

Federal obligations for basic research, by agency and performer: FY 2022

(Dollars in thousands)

Agency
All agencies
Department of Agriculture
Department of Commerce
Department of Defense
Department of Education
Department of Energy
Department of Health and Human Services
Department of Homeland Security
Department of the Interior
Department of Justice
Department of State
Department of Transportation
Department of Veterans Affairs
National Aeronautics and Space Administration
National Science Foundation
Smithsonian Institution

FFRDCs = federally funded research and development centers.

Total
45,392,702
1,417,114
273,297
3,149,547
31,589
6,107,867
22,410,508
69,204
93,945
16,931
7,000
2,117
665,094
5,057,913
5,863,175
227,400

Intramural

Federal agencies?
7,819,749
812,842
236,945
649,651

0

200,262
4,193,698
5,572
86,720
4,318
7,000

997
665,094
702,660
26,592
227,400

FFRDCs
6,730,777
0
0
157,923
0
4,473,639
361,018
15,320
0
0
0
445
0
1,406,932
315,499
0

Businesses
3,857,770
17,883
1,991
523,176
427
368,620
1,196,472
36,589
417
480
0
675
0
1,422,072
288,967
0

Extramural
United States and U.S. territories
Higher education

institutionsP Nonprofit organizations = State and local governments = Non-U.S. performers
22,260,098 3,981,842 543,639 198,828
554,375 23,228 5,677 3,110
32,162 1,840 0 359
1,531,224 237,639 16,004 33,930
26,666 3,960 537 0
1,000,966 33,923 29,913 544
12,842,865 3,213,516 472,125 130,814
11,665 58 0 0
5,570 312 925 0
7,221 4913 0 0
0 0 0 0
0 0 0 0
0 0 0 0
1,305,903 202,600 5,486 12,260
4,941,482 259,852 12,973 17,810
0 0 0 0

3 Federal agencies' activities cover costs associated with the administration of federal R&D performance and R&D procurements from nonfederal performers by federal personnel, transfers of funds to other federal agencies for purposes

related to R&D, and actual federal performance.

b Higher education includes both public and private institutions as well as University Affiliated Research Centers.

Note(s):

Because of rounding, detail may not add to total. Only those agencies and subdivisions that had obligations in variables represented by this table appear in the table. FY 2022 obligations include additional funding provided by
supplemental COVID-19 pandemic-related appropriations (e.g., Coronavirus Aid, Relief, and Economic Security [CARES] Act).

Source(s):

National Center for Science and Engineering Statistics, Survey of Federal Funds for Research and Development, FYs 2022-23.
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As the predominant funder of basic research across all federal agencies, HHS continues to have a larger share of funding
to extramural performers of R&D. For example, when it comes to federal obligations in FY 2022, HHS accounted for 31%
(81.2 billion) to the business sector, 58% ($12.8 billion) to higher education institutions, 81% ($3.2 billion) to nonprofit
organizations, 87% ($472.1 million) to state and local governments, and 66% ($131.0 million) to non-U.S. performers.
NASA was the second-largest funder to the business sector for basic research in FY 2022, followed by DOD. NSF was the
second-largest funder of basic research to higher education institutions and nonprofit organizations.

Conclusion

Federal obligations for basic research, in both current dollars and constant 2017 dollars, are the highest they have been
since NCSES began keeping records of federal obligations by type of R&D in 1952 (figure 9). The fact that federal
obligations are a smaller share within the scope of total U.S. R&D performance is indicative of growth in the U.S. economy
and increased funding for basic research by the business sector rather than any decline or dramatic change in federal
science and technology policy. Indeed, basic research has increased as a share of federally funded R&D performance,
federal R&D authority, and federal R&D obligations.

Figure 9
Federal obligations for basic research: FYs 1952-2023
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Note(s):

Because of rounding, detail may not add to total. FYs 2009 and 2010 obligations include additional funding provided by the American Recovery and
Reinvestment Act of 2009. Beginning with FY 2016, the totals reported for development obligations represent a refinement to this category by more
narrowly defining it to be "experimental development.” Most notably, totals for development do not include the Department of Defense (DOD) Budget
Activity 7 (Operational System Development) obligations. Those funds, previously included in DOD's development obligation totals, support the
development efforts to upgrade systems that have been fielded or have received approval for full-rate production and anticipate production funding
in the current or subsequent fiscal year. Therefore, the data are not directly comparable with totals reported in previous years. FYs 2020, 2021, and
2022 obligations include additional funding provided by supplemental COVID-19 pandemic-related appropriations (e.g., Coronavirus Aid, Relief, and
Economic Security [CARES] Act).

Source(s):
National Center for Science and Engineering Statistics, Survey of Federal Funds for Research and Development.
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Data Sources, Limitations, and Availability

The statistics on U.S. R&D are from National Patterns. These data derive mainly from integrating the data on R&D
expenditures and funding collected by NCSES'’s annual national surveys of the organizations that perform and fund the
vast majority of U.S. R&D. These surveys cover each of four sectors of the economy: higher education, government,
business enterprise, and nonprofit organizations.® In some cases, the primary data from these surveys are adjusted to
enable consistent integration of the statistics across these separately conducted surveys. The 2022 business R&D data
are based on respondents’ projected R&D costs and will be revised when actual R&D costs are collected in the following
year. In addition, preliminary or otherwise estimated values may be used where final data from one or more of the surveys
are not yet available but can reasonably be estimated. Estimates in this InfoBrief are based on census and sample survey
data that are subject to nonsampling error. Sample-survey—based estimates are also subject to sampling error.
Comparisons based on sample-survey-based estimates were not tested for statistical significance.

The R&D surveys include NCSES's annual surveys of business R&D (the Business Enterprise Research and Development
Survey for 2019-21, the preceding Business Research and Development Survey for 2017-18, the Business R&D and
Innovation Survey for 2008-16, and the Survey of Industrial R&D for 2007 and earlier years). In addition, the business R&D
totals include the R&D expenditures reported by “micro” companies (defined as companies with fewer than 10 employees)
through NCSES surveys fielded for 2016 and forward (the 2016 Business R&D and Innovation Survey—Microbusiness and
the Annual Business Survey (ABS) since 2017).19 Other NCSES survey data sources are the Higher Education Research
and Development Survey (for FYs 2010-20), the preceding Survey of R&D Expenditures at Universities and Colleges (FY
2009 and earlier years), the Federal Funds for R&D Survey (FYs 2020-21 and earlier years), and the FFRDC Research and
Development Survey (FY 2020 and earlier years). Amounts for the R&D performed by nonprofit organizations with funding
from the nonprofit sector and from business sources are estimated based on data and parameters from the FY 2021
Nonprofit Research Activities (NPRA) module of the ABS, the 2016 NPRA Survey, and the 1996-97 Survey of R&D Funding
and Performance by Nonprofit Organizations. For more information, see the Technical Notes at https://ncses.nsf.gov/
data-collections/national-patterns/2021-2022#technical-notes. A full set of data tables and methodology information for
the National Patterns data are available at https://ncses.nsf.gov/data-collections/national-patterns/2021-2022.

The statistics on federal budget authority for R&D are from the Budget Function report. These data are based on the
budget information that federal agencies provide to the Office of Management and Budget for the federal budget-making
process. The data for FY 2022 mainly reflect the final appropriations levels. The statistics for FY 2023 are preliminary and
draw on the federal agency estimates based on final funding levels passed as a consolidated spending bill on 29
December 2022: the Consolidated Appropriations Act, 2023 (H.R. 2617; Public Law 117-328). The data for FY 2024 draw
mainly from the president’s proposed budget for the U.S. government in FY 2024 (publicly released 9 March 2023) but
also include subsequent information from the executive branch and agency budget offices. As a result, the budget
numbers for individual activities, programs, or agencies may differ from those published in the president’s proposed
budget or agency budget documents. In general, the agencies’ estimates of funding for R&D in FYs 2022 and 2023 that
stem from the CHIPS and Science Act (H.R. 4346) and the Inflation Reduction Act (H.R. 5376) are not independently
documented and cannot be separated from the appropriations totals. Additionally, congressionally funded projects
(known in the Senate as Congressionally Directed Spending and in the House as Community Project Funding) were
reintroduced in FY 2022 and contributed to substantial increases in R&D for some agencies. In general, agency reporting
on funding for R&D in FYs 2020-22 stemming from COVID-19 pandemic appropriations was uneven and incomplete.
Notes accompanying many of the data tables indicate the extent to which funding from these supplementary
appropriations are recognized in the reported data. For more information on budget function and classifying R&D, see
Budget Function’s Technical Notes at https://ncses.nsf.gov/data-collections/federal-budget-function/
2022-2024+#technical-notes. A full set of data tables and methodology information on federal budget authority are
available at https://ncses.nsf.gov/data-collections/federal-budget-function/2022-2024#data.


https://ncses.nsf.gov/data-collections/national-patterns/2021-2022
https://ncses.nsf.gov/data-collections/national-patterns/2021-2022#technical-notes
https://ncses.nsf.gov/data-collections/national-patterns/2021-2022
https://ncses.nsf.gov/data-collections/federal-budget-function/2022-2024
https://ncses.nsf.gov/data-collections/federal-budget-function/2022-2024#technical-notes
https://ncses.nsf.gov/data-collections/federal-budget-function/2022-2024#data
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The statistics on federal obligations for R&D are from the Federal Funds for R&D Survey. This survey is a census of all
federal agencies that fund R&D programs, as identified from information in the president’s budget submission to
Congress, excluding the Central Intelligence Agency. Federal agencies that fund R&D are identified in Analytical
Perspectives, Budget of the United States Government, Fiscal Year 2023.20 Data were obtained from 32 federal agencies
that had obligations for R&D during FY 2022 or FY 2023. Because multiple subdivisions of some federal departments
completed the survey, there were agency-level responses from 6 federal departments, 48 agencies (within another 8
federal departments), and 18 independent agencies. However, lower offices could also be authorized to enter data. When
these suboffices are included, there were 725 total respondents.

Although the Federal Funds for R&D Survey is a census of federal agencies that fund R&D and there is no sampling error,
survey data are still subject to some degree of unmeasured nonsampling error, which may include errors in classification
or measurement of certain aspects of an agencies R&D. For additional information, see the section Survey Quality
Measures within the Technical Notes of the survey at https://ncses.nsf.gov/surveys/federal-funds-research-
development/2022-2023#technical-notes. The full set of data tables for FY 2022 are available at https://ncses.nsf.gov/
surveys/federal-funds-research-development/.

The data from all of these sources are all released annually on the NCSES website at https://ncses.nsf.gov/.

This product has been reviewed for unauthorized disclosure of confidential information under NCSES-DRN24-039.

Notes

1 Anderson G; National Center for Science and Engineering Statistics (NCSES). 2024. U.S. R&D Increased by $S72 Billion in
2021 to $789 Billion; Estimate for 2022 Indicates Further Increase to $886 Billion. NSF 24-317. Alexandria, VA: U.S. National
Science Foundation. Available at https://ncses.nsf.gov/pubs/nsf24317/.

2 National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series): table 6.
Available at https://ncses.nsf.gov/pubs/nsf24318/table/6.

3 National Patterns data are presented on a calendar year approximations based on fiscal year data, and all other data in
this InfoBrief show fiscal years.

4 For more information on the NIH doubling, see https://crsreports.congress.gov/product/pdf/R/R43341.

5 Data are adjusted to 2017 constant dollars from the National Center for Science and Engineering Statistics, National
Patterns of R&D Resources (annual series): table 7, U.S. basic research expenditures by source of funds and performing
section: 1953-2022. Gross domestic product implicit price deflators (2017 = 1.00000) were used to adjust current dollars
for inflation.

6 For more information, see Circular A-11: Preparation, Submission, and Execution of the Budget, Section 20.4; Office of
Management and Budget, 2023. Available at https://www.whitehouse.gov/wp-content/uploads/2018/06/
a11_web_toc.pdf.

7 Budget function classifications are intended to provide a means of arraying budget data according to the major
purposes served. These functions include all spending for a given topic, regardless of the federal agency that oversees
the individual federal program. For more information, see Budget Function Classifications: Origins, Trends, and
Implications for Current Uses, U.S. General Accounting Office, February 1998, GAO/AIMD-98-67.

8 For details, see Budget Function: table 23 in the full set of tables at https://ncses.nsf.gov/data-collections/federal-
budget-function/2022-2024#data.

9 Congress took a number of legislative steps from March 2020 through March 2021 to provide added appropriations in
response to the COVID-19 pandemic, some of which increased funding for related R&D. These include the Coronavirus
Preparedness and Response Supplemental Appropriations Act, 2020 (H.R. 6074, 6 March 2020); the Families First
Coronavirus Response Act (H.R. 6201, 18 March 2020); the Coronavirus Aid, Relief, and Economic Security Act (H.R. 748,
27 March 2020); and the Paycheck Protection Program and Health Care Enhancement Act (H.R. 266, 24 April 2020).
Additional funding for R&D related to COVID-19 was also provided by the Consolidated Appropriations Act, 2021 (H.R. 133,
27 December 2020) and by the American Rescue Plan Act of 2021 (H.R. 1319, 10 March 2021).
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10 As part of the annual budget process, the federal government designates funds for R&D to help foster knowledge and
innovation within the nation. This funding is classified into 20 functional categories. For more information on federal
budget functional categories see Circular A-11: Preparation, Submission, and Execution of the Budget, Exhibit 79A; Office of
Management and Budget, 2023. Available at https://www.whitehouse.gov/wp-content/uploads/2018/06/
a11_web_toc.pdf.

11 For details, see table 1 in the full set of Federal Funds for R&D Survey tables at https://ncses.nsf.gov/surveys/federal-
funds-research-development/2022-2023#data.

12 Obligations represent the amount for orders placed, contracts awarded, services received, and similar transactions
during a given period, regardless of when the funds were appropriated or when future payment of money is required.

13 The Department of Health, Education, and Welfare was re-organized in 1979, creating the new Department of
Education and the Department of Health and Human Services.

14 Effective with volume 71 (FYs 2021 and 2022), the Federal Funds for R&D Survey was redesigned and the fields of
science and engineering were revised to the fields of R&D. For a crosswalk of changes from fields of science and
engineering to fields of R&D, see technical table A-3, Crosswalk for the Survey of Federal Funds for Research and
Development: Volume 70 to Volume 71 at https://ncses.nsf.gov/surveys/federal-funds-research-development/
2022-2023#technical-tables.

15 In FY 2022, HHS accounted for 81% of all basic research funding for life sciences. For details, see table 29 in the full
set of Federal Funds for R&D Survey tables at https://ncses.nsf.gov/surveys/federal-funds-research-development/
2022-2023+#data.

16 For details, see table 29 in the full set of Federal Funds for R&D Survey tables at https://ncses.nsf.gov/surveys/
federal-funds-research-development/2022-2023#data.

17 In addition to obligations for the conduct of R&D at an agency’s own facilities and laboratories, the federal agency
performer category also includes agencies’ administrative costs to manage extramural R&D programs and transfers to
other federal agencies for the conduct of R&D. The final disposition of these transferred funds may be intramural by the
receiving agency or may be issued as grants or contracts by the receiving agency as extramural R&D. However, federal
reporting guidelines instruct the originating agency to report these funds.

18 For further details on the correspondence between sectors used to measure R&D and those used in the System of
National Accounts, see the Frascati Manual 2015: Guidelines for Collecting and Reporting Data on Research and
Experimental Development https://doi.org/10.1787/9789264239012-en.

19 Estimates from the NCSES business and nonprofit organization R&D surveys mentioned are all derived from sample
data and thereby contain sampling error. Consequently, estimates of total U.S. R&D also contain sampling error. For more
information on this topic and other surveys used in the National Patterns tabulations, see the Technical Notes at https://
ncses.nsf.gov/data-collections/national-patterns/2021-2022#technical-notes.

20 See chapter 18, Research and Development, Analytical Perspectives, Budget of the United States Government, Fiscal
Year 2024. Available at https://www.whitehouse.gov/wp-content/uploads/2023/03/ap_6_research_fy2024.pdf.
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