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Total R&D expenditures at U.S. academic institutions reached $83.7 billion in FY 2019, an increase of
almost $4.5 billion (5.7%) from FY 2018 (table 1). R&D expenditures funded from federal and
nonfederal sources have risen in both current and constant dollars for four straight years (figure 1).
Consequently, from FY 2015 to FY 2019, total R&D expenditures increased 13% in constant dollars, with
federal sources up 10% and nonfederal sources up 18%. The data discussed in this report are from the
Higher Education Research and Development (HERD) Survey, sponsored by the National Center for
Science and Engineering Statistics (NCSES) within the National Science Foundation (NSF). For more
information on the survey, see “Data Sources, Limitations, and Availability.”

Table 1
Higher education R&D expenditures, by source of funds: FYs 2011-19
(Millions of current dollars)

Source of funds

Fiscal All R&D Federal State and local Institution Nonprofit All other
year expenditures government government funds Business organizations sources
2011 65,274 40,769 3,851 12,580 3,183 3,854 1,038
2012 65,873 40,217 3,744 13,625 3,279 4,037 970
2013 67,145 39,510 3,706 14,974 3,515 3,903 1,537
2014 67,351 38,032 3,916 15,781 3,734 3,978 1,911
2015 68,694 37,911 3,864 16,638 4,009 4,236 2,037
2016 71,879 38,840 4,040 17,948 4,217 4,629 2,205
2017 75,278 40,295 4174 18,916 4,432 5,156 2,304
2018 79,165 41,909 4,311 20,254 4,721 5,456 2,513
2019 83,653 44,534 4,505 21,154 5,058 5,698 2,704

Note(s):

Because of rounding, detail may not add to total. Includes all institutions surveyed in the fiscal years shown.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.



National Center for Science and Engineering Statistics | NSF 21-313 2

Figure 1
Higher education R&D expenditures, by source of funds: FYs 1972-2019
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Note(s):
Because of rounding, detail may not add to total. Includes all institutions surveyed in the fiscal years shown. Prior to FY 2003, totals did not include
R&D expenditures in non-science and engineering fields.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

R&D Expenditures, by Source of Funding

Federally funded R&D at universities increased 6.3% to $44.5 billion in FY 2019. This total was $2.6 billion greater than the FY 2018 total
and is the largest percentage increase since FYs 2010-11. The share of higher education R&D supported by the federal government
remained about 53% for the third consecutive year after declining gradually from 62% in FY 2011. Fiscal year 2011 was the peak year for
higher education R&D expenditures funded by the American Recovery and Reinvestment Act of 2009."

Institutions’ own funding, which rose $900 million (4.4%) from FY 2018 to FY 2019, accounted for the second largest share of R&D
funding (25%). Also increased from FY 2018 are expenditures funded by businesses ($337 million or 7.1%), state and local governments
($194 million or 4.5%), nonprofit organizations ($242 million or 4.4%), and all other sources ($191 million or 7.6%).2

The largest federal source of R&D expenditures for higher education institutions was the Department of Health and Human Services
(HHS)—which includes the National Institutes of Health—at $24.4 billion, up almost $1.6 billion from FY 2018 (table 2). HHS accounted
for 55% of FY 2019 federal funding and 60% of the increase in overall federal funding from FY 2018. The Department of Defense ($761
million increase), the National Aeronautics and Space Administration (§129 million increase), and the Department of Energy ($126
million increase) together accounted for most of the remaining federally funded expenditure increases. R&D expenditures funded by the
National Science Foundation ($61 million increase) and the Department of Agriculture ($37 million increase) also contributed to the
growth. All other federal sources declined 2.4% or $79 million.



National Center for Science and Engineering Statistics | NSF 21-313

Foreign sources of R&D funding are also collected in the HERD Survey. About $1.3 billion in foreign funds supported R&D at higher
education institutions in FY 2019, an increase of 2.1% from FY 2018. These stemmed from the following foreign sources:3

® Businesses: $587.5 million

e Nonprofit organizations: $274.5 million

e Foreign governments: $272.7 million

e Higher education institutions: $108.6 million

e All other sources: $36.4 million

Table 2
Higher education R&D expenditures, by source of funds: FYs 2011-19

(Millions of current dollars)

Source of funds 2011 = 2012 @ 2013 2014 | 2015 | 2016 2017 2018 2019 % change 2018-19
All R&D expenditures 65,274 65729 67,013 67,199 68,550 71,736 75,134| 79,014 83,496 5.7
All federal R&D expenditures | 40,768 40,142 39,446 37,961 37,847 38,771 40,224| 41,836 44,455 6.3
DOD 4814 4908 5023 4927, 5090 5313 5635 5894 6,655 12.9
DOE 1866 1955, 1876 1806 1,710/ 1,770 1,815 1,813 1,939 6.9
HHS 22,995 21,916 21,211 20,298 19,994 20,657 21,620 22,829 24,413 6.9
NASA 1423 1331 1332 1329 1,418 1491 1,406 1516 1,645 8.5
NSF 5140 5276 5393 5127 5120 5113 5205 5270 5,331 1.2
USDA 1,006 1,094 1,092 1,061 1,119 1,207 1,222 1,184 1,221 3.1
Other 3,524, 3,663 3,519 3413 3396, 3,220 3,322 3330 3,251 2.4

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; USDA = Department of Agriculture.

Note(s):
Because of rounding, detail may not add to total. Beginning in FY 2012, institutions reporting less than $1 million in total R&D expenditures
completed a shorter version of the survey questionnaire and those totals are not reflected here.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

R&D Expenditures, by Field

R&D expenditures in all science fields increased $3.4 billion (5.5%) from FY 2018, reaching $65.4 billion. Engineering R&D expenditures
(813.2 billion total) increased 6.9% and non-science and engineering ($4.9 billion total) increased 4.9% (table 3). Over half of the total
growth in R&D expenditures for FY 2019 stemmed from increases in the life sciences subfields of biological and biomedical sciences
(up $874 million to $15.4 billion) and health sciences (up $1.5 billion to $27.3 billion). While this share of total growth is substantial,
these two subfields accounted for an even greater share of the total R&D increase (66%) between FYs 2017 and 2018. HHS funding
increases were, as usual, a large contributor to the life sciences R&D growth.

Table 3
Higher education R&D expenditures, by R&D field: FYs 2018-19

(Thousands of current dollars)

Field 2018 2019 % change 2018-19
All R&D fields 79,014,076 83,496,348 5.7
Science 62,010,922 65418917 5.5
Computer and information sciences 2,399,150 2,639,334 10.0

Geosciences, atmospheric sciences, and ocean sciences 3,160,061 3,185,089 0.8
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Table 3
Higher education R&D expenditures, by R&D field: FYs 2018-19

(Thousands of current dollars)

Field 2018 2019 % change 2018-19
Atmospheric science and meteorology 608,069 590,387 2.9
Geological and earth sciences 1,131,945 1,120,621 -1.0
Ocean sciences and marine sciences 1,061,406 1,100,653 3.7
Geosciences, atmospheric sciences, and ocean sciences, nec 358,641 373,428 4.1

Life sciences 45,603,136 48,230,138 5.8
Agricultural sciences 3,311,482 3,428,585 3.5
Biological and biomedical sciences 14,512,898 15,386,607 6.0
Health sciences 25,773,804 27,274,318 5.8
Natural resources and conservation 776,070 837,959 8.0
Life sciences, nec 1,228,882 1,302,669 6.0

Mathematics and statistics 750,544 769,722 2.6

Physical sciences 5,229,222 5,551,281 6.2
Astronomy and astrophysics 668,257 735,031 10.0
Chemistry 1,866,450 1,965,627 5.3
Materials science 254,587 259,327 1.9
Physics 2,203,113 2,324,419 5.5
Physical sciences, nec 236,815 266,877 12.7

Psychology 1,255,766 1,322,793 5.3

Social sciences 2,723,373 2,805,477 3.0
Anthropology 118,348 124,225 5.0
Economics 456,536 459,140 0.6
Political science and government 438,284 448,174 2.3
Sociology, demography, and population studies 608,615 610,107 0.2
Social sciences, nec 1,101,590 1,163,831 5.7

Sciences, nec 889,670 915,083 2.9

Engineering 12,366,530 13,214,359 6.9

Aerospace, aeronautical, and astronautical engineering 1,010,498 1,169,928 15.8

Bioengineering and biomedical engineering 1,343,010 1,450,156 8.0

Chemical engineering 932,787 977,867 4.8

Civil engineering 1,355,553 1,432,381 5.7

Electrical, electronic, and communications engineering 2,843,764 2,938,953 3.3

Industrial and manufacturing engineering 515,103 557,350 8.2

Mechanical engineering 1,631,356 1,705,397 4.5

Metallurgical and materials engineering 762,996 791,260 3.7

Engineering, nec 1,971,463 2,191,067 11.1

Non-S&E 4,636,624 4,863,072 49

Business management and business administration 784,662 873,015 11.3

Communication and communications technologies 192,310 209,159 8.8

Education 1,496,716 1,520,025 1.6

Humanities 504,656 540,935 7.2

Law 267,031 255,618 -4.3

Social work 245,139 285,714 16.6

Visual and performing arts 137,234 159,452 16.2

Non-S&E, nec 1,008,876 1,019,154 1.0

nec = not elsewhere classified; S&E = science and engineering.

Note(s):
This table includes only institutions reporting $1 million or more in total R&D expenditures in FY 2018. Institutions reporting less than $1 million in
total R&D expenditures in FY 2018 completed a shorter version of the survey form in FY 2019 that did not include this question.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.
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R&D expenditures in computer and information sciences were also significantly greater in FY 2019, increasing 10.0% ($240 million) to
$2.6 billion. Additionally, R&D in several subfields increased about $100 million or more from FY 2018 to FY 2019, including aerospace,
aeronautical, and astronautical engineering (up $159 million or 15.8%), physics (up $121 million or 5.5%), bioengineering and
biomedical engineering (up $107 million or 8.0%), and chemistry (up $99 million or 5.3%).

A significant portion of R&D at academic institutions is conducted by medical schools ($29.9 billion) and through Phase |, Phase II, or
Phase Il clinical trials ($3.1 billion) (figure 2). In FY 2019, 99 public institutions and 60 private institutions reported medical school R&D
expenditures. One hundred and twenty-three public institutions and 66 private institutions reported clinical trials R&D in FY 2019. The
shares of total public (54%) and private (46%) medical school expenditures have remained steady over the past decade, while the
shares of total public (42%) and private (58%) clinical trial expenditures have gradually shifted four percentage points toward the public
institutions since FY 2010.4

Figure 2

Higher education R&D expenditures within medical schools, by institutional control, and for clinical trials, by source of funds and
institutional control: FY 2019
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Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

Top University Research Performers Remain the Same

The top 30 institutions in terms of R&D expenditures accounted for 42% of the total spent on R&D within the higher education sector in
FY 2019, virtually the same share as in FY 2018 and FY 2017 (table 4). Nineteen institutions reported at least $1 billion in R&D during FY
2019. Twelve institutions crossed that reporting threshold in FY 2017. Seventeen of the top 30 were public institutions, accounting for
$19.5 billion in total R&D expenditures, and 13 were private institutions accounting for $15.9 billion. Institutions with medical schools
were well-represented in this group; 27 of the top 30 reported medical school R&D expenditures.

The most notable change to the list of 30 institutions with the largest R&D expenditures is the inclusion of the University of Maryland at
number 14. This ranking reflects the merger of the Baltimore and College Park campuses through the University of Maryland Strategic
Partnership Act passed by the Maryland General Assembly in 2016. Prior to 2019, both campuses reported to the HERD Survey as
separate institutions. Except for the University of Southern California moving from number 23 in FY 2018 to number 27 in FY 2019, no
other institutions changed more than two positions on this list from the previous year.

Table 4
Thirty institutions reporting the largest FY 2019 R&D expenditures in all fields: FYs 2017-19

(Millions of current dollars)

Institution Rank 2017 @ 2018 @ 2019 % change 2018-19
All institutions - 75134 79,014 83,496 5.7
Leading 30 institutions -/ 31,817 | 33,697 35,405 5.1
Johns Hopkins U.2 1 2562 2661 2917 9.6
U. Michigan, Ann Arbor 2/ 1,530 1,601 1,676 47
U. California, San Francisco 3/ 1,409 1,596 1,595 -0.1
U. Pennsylvania 4 1,374 1,442 1,506 4.4
U. Washington, Seattle 5 1,348 1,414 1,426 0.8
U. California, San Diego 6/ 1,133 1,265 1,354 7.0
U. California, Los Angeles 7 1077 1318 1,306 -0.9
U. Wisconsin-Madison 8 1,793 1,206 1,297 7.5
Harvard U. 9 1123 1,173 1,240 5.7
Duke U. 10 1,127 1,168 1,227 5.1
Stanford U. 11 1,110 1,158 1,204 4.0
U. North Carolina, Chapel Hill 12 1,702 1,136 1,154 1.6
Cornell U. 13 984, 1,072 1,145 6.8
u. Marylandb 14 na na 1,097 na
U. Pittsburgh, Pittsburgh 15 940 1,007 1,081 7.3
Yale U. 16 951 990 1,072 8.3
U. Minnesota, Twin Cities 17 922 955 1,013 6.1
Massachusetts Institute of Technology 18 952 964 1,009 47
Columbia U. in the City of New York 19 893 948 1,004 5.9
U. Texas M. D. Anderson Cancer Center 20 888 930 969 4.2
Georgia Institute of Technology 21 804 892 960 7.6
Texas A&M U, College Station and Health Science Center 22 905 922 952 3.3
Pennsylvania State U., University Park and Hershey Medical Center 23 855 909 950 4.5
New York U. 24 918 888 935 5.3
Ohio State U. 25 864 875 929 6.2
U. Florida 26 801 865 929 7.4
U. Southern California 27 764 892 910 2.0
Washington U., Saint Louis 28 754 816 887 8.7

Northwestern U. 29 752 806 857 6.3
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Table 4
Thirty institutions reporting the largest FY 2019 R&D expenditures in all fields: FYs 2017-19
(Millions of current dollars)
Institution Rank| 2017 | 2018 | 2019 | % change 2018-19
U. California, Davis 30 738 789 804 1.9

na = not applicable; institution did not exist or did not exist as a separate entity.

8@ Johns Hopkins University includes the Applied Physics Laboratory, with $1,725 million in total R&D expenditures in FY 2019.

b The University of Maryland includes expenditures from the University of Maryland, Baltimore and University of Maryland, College Park campuses.
In FY 2019, the two campuses began reporting as one research unit to reflect their new strategic partnership. This relationship was codified through
the University of Maryland Strategic Partnership Act passed by the Maryland General Assembly in 2016. Prior to 2019, both campuses reported to
the survey as separate institutions.

Note(s):
Because of rounding, detail may not add to total. This table reflects the leading 30 institutions for FY 2019; the institutions listed may not be in the
top 30 of prior fiscal years.

Source(s):
National Center for Science and Engineering Statistics, Higher Education Research and Development Survey.

Data Sources, Limitations, and Availability

The fiscal year referred to throughout this report is the academic fiscal year. For most academic institutions, FY 2019 represents 1 July
2018 through 30 June 2019. The higher education R&D expenditures data were collected from a census of 916 universities and colleges
that grant a bachelor's degree or higher and expended at least $150,000 in R&D in FY 2018. To reduce respondent burden, the HERD
Survey was revised in FY 2012 to request abbreviated data from institutions reporting less than $1 million in R&D expenditures during
the previous fiscal year. Except for the totals reported in table 1 and figure 1, all other totals shown in this InfoBrief exclude
expenditures from the 269 institutions that completed a short-form version of the survey. The institutions completing the short-form
survey accounted for $157 million (0.2%) of total higher education R&D expenditures in FY 2019.

The amounts reported include all funds expended for activities specifically organized to produce research outcomes and sponsored by
an outside organization or separately accounted for using institution funds. R&D expenditures at university-administered federally
funded research and development centers (FFRDCs) are collected in a separate survey, the FFRDC Research and Development Survey,
available at https://www.nsf.gov/statistics/ffrdc/.

The full set of data tables and technical information from this survey are available at https://ncses.nsf.gov/pubs/nsf21314.

Notes

1 For more details on expenditures funded by the American Recovery and Reinvestment Act of 2009, see the NCSES InfoBrief Higher
Education R&D Expenditures Resume Slow Growth in FY 2013, and table 12 in the HERD FY 2014 data tables.

2 All other sources includes such sources as funds from foreign governments, foreign or other U.S. universities, and gifts designated
by donors for research.

3 R&D expenditures funded by foreign sources are included in the totals for the business, nonprofit organizations, and all other sources
sectors presented in table 1. The details on foreign sources provided here are also collected separately in the HERD Survey.

4 For FYs 2010-19 R&D expenditures at medical schools and for clinical trials, see tables 18 and 19 in the HERD FY 2019 data tables.
For more information on medical school and clinical trial R&D data and definitions, please see the HERD questionnaire and technical
notes at https://www.nsf.gov/statistics/srvyherd/.
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