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New data from the National Center for Science and Engineering Statistics (NCSES) within the National 

Science Foundation indicate that research and experimental development (R&D)1 performed in the 
United States totaled $717.0 billion in 2020 (table 1). The estimated total for 2021, based on performer- 
reported expectations, is $791.9 billion. U.S. R&D totals were $494.5 billion in 2015 and $406.6 billion in 
2010. (All amounts and calculations are reported in current dollars, unless otherwise noted.)

The U.S. R&D system consists of the activities of a diverse group of R&D performers and sources of funding. Included 
here are private businesses, the federal government, nonfederal governments, higher education institutions, and other 
nonprofit organizations. The organizations that perform R&D often receive significant levels of outside funding, and 
organizations that fund R&D may also themselves be performers. The data for this InfoBrief derive mainly from NCSES 
surveys of the annual R&D expenditures of these performers and funders.

Table 1

U.S. R&D expenditures, by performing sector and source of funds: 2010–21
(Millions of current and constant 2012 dollars)

Performing sector and 
source of funds 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020a 2021b

Current $millions
All performers 406,600 426,215 433,716 454,271 475,969 494,499 521,700 553,768 604,372 666,153 716,955 791,873

Business 278,977 294,092 302,251 322,528 340,728 355,821 379,529 405,792 445,563 498,175 543,220 612,444
Federal government 50,798 53,524 52,144 51,086 52,687 52,847 51,187 52,553 58,356 62,802 64,237 65,207

Federal intramuralc 31,970 34,950 34,017 33,406 34,783 34,199 31,762 32,231 36,793 39,870 40,371 40,036
FFRDCs 18,828 18,574 18,128 17,680 17,903 18,649 19,424 20,322 21,563 22,932 23,866 25,171

Nonfederal 
government 691 694 665 620 583 595 620 632 643 675 683 674

Higher education 58,084 60,088 60,895 61,548 62,351 64,635 67,792 71,114 74,878 78,146 80,842 84,035
Nonprofit 
organizationsd 18,050 17,817 17,762 18,489 19,620 20,601 22,573 23,678 24,932 26,355 27,973 29,514

All funding sources 406,600 426,215 433,716 454,271 475,969 494,499 521,700 553,768 604,372 666,153 716,955 791,873
Business 248,126 266,427 275,728 297,188 318,410 333,243 360,291 386,539 426,488 482,227 520,363 587,717
Federal government 126,617 127,014 123,837 120,132 118,367 119,532 118,175 122,531 131,220 135,993 147,657 153,323
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Table 1

U.S. R&D expenditures, by performing sector and source of funds: 2010–21
(Millions of current and constant 2012 dollars)

Performing sector and 
source of funds 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020a 2021b

Nonfederal 
government 4,303 4,387 4,158 4,243 4,213 4,277 4,995 5,076 5,252 5,470 5,670 5,856

Higher education 12,262 13,103 14,300 15,378 16,210 17,292 18,746 19,984 21,227 22,294 23,191 24,055
Nonprofit 
organizationsd 15,292 15,284 15,694 17,330 18,768 20,156 19,493 19,638 20,184 20,170 20,074 20,922

Constant 2012 $millions
All performers 422,811 434,187 433,716 446,452 459,193 472,344 493,381 513,947 547,740 593,094 630,098 666,027

Business 290,100 299,593 302,251 316,977 328,719 339,879 358,928 376,612 403,813 443,539 477,411 515,112
Federal government 52,824 54,525 52,144 50,207 50,830 50,480 48,408 48,774 52,888 55,914 56,455 54,844

Federal intramuralc 33,245 35,604 34,017 32,831 33,557 32,666 30,038 29,913 33,346 35,497 35,480 33,673
FFRDCs 19,579 18,921 18,128 17,376 17,272 17,813 18,370 18,860 19,543 20,417 20,975 21,170

Nonfederal 
government 719 707 665 609 563 568 586 587 583 601 600 567

Higher education 60,400 61,211 60,895 60,488 60,153 61,739 64,112 66,000 67,861 69,576 71,048 70,680
Nonprofit 
organizationsd 18,769 18,150 17,762 18,171 18,928 19,678 21,347 21,975 22,596 23,465 24,584 24,824

All funding sources 422,811 434,187 433,716 446,452 459,193 472,344 493,381 513,947 547,740 593,094 630,098 666,027
Business 258,019 271,411 275,728 292,073 307,187 318,312 340,734 358,744 386,525 429,340 457,323 494,315
Federal government 131,665 129,390 123,837 118,064 114,195 114,177 111,760 113,719 118,924 121,078 129,769 128,957
Nonfederal 
government 4,475 4,469 4,158 4,170 4,065 4,085 4,724 4,711 4,760 4,870 4,983 4,926

Higher education 12,750 13,348 14,300 15,113 15,639 16,517 17,728 18,547 19,238 19,849 20,381 20,232
Nonprofit 
organizationsd 15,902 15,570 15,694 17,031 18,107 19,253 18,435 18,225 18,293 17,958 17,642 17,597

FFRDC = federally funded research and development center.

a Some data for 2020 are preliminary and may be revised later. 
b The data for 2021 include estimates and are likely to be revised later. 
c Includes expenditures of federal intramural R&D as well as costs associated with administering extramural R&D. 
d Some components of the R&D performed by nonprofit organizations are estimated and may be revised later.

Note(s):
Data are based on annual reports by performers. Expenditure levels for higher education, federal government, and nonfederal government 
performers are calendar year approximations based on fiscal year data.

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

The “Data Sources, Limitations, and Availability” section at the end of this InfoBrief summarizes the main data sources 
and methodology and provides further details on the data. Data cited in this report that do not appear in one of this 
InfoBrief’s tables or figures come from the companion data tables, National Patterns of R&D Resources: 2020–21 Data 
Update, found at https://ncses.nsf.gov/pubs/nsf23321.

https://ncses.nsf.gov/pubs/nsf23321/
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Preliminary 2021 Estimates and Current Trends in U.S. R&D Totals and National R&D 
Intensity
U.S. Total R&D
Year-over-year increases in U.S. total R&D expenditures averaged $17.6 billion (4.0% Compound Average Growth Rate 
[CAGR]) over the 2010–15 period. Subsequent yearly increases have been more notable. The three years leading to 2020 
saw increases of $50.6 billion (2017–18), $61.8 billion (2018–19) and $50.8 billion (2019–20), averaging a 7.7% rate for 
2015–20. For 2021, business R&D and total R&D performance are estimated to increase by $69.2 and $74.9 billion, 
respectively (table 2).

Table 2

Annual change in U.S. R&D expenditures and gross domestic product, by performing sector: 1990–2021
(Percent)

Expenditures and 
gross domestic 
product

Longer term trends Most recent years

1990– 
2000

2000– 
10

2010– 
20

2010– 
11

2011– 
12

2012– 
13

2013– 
14

2014– 
15

2015– 
16

2016– 
17

2017– 
18

2018– 
19

2019– 
20a

2020– 
21b

Current $
Total R&D, all 
performers 5.8 4.3 5.8 4.8 1.8 4.7 4.8 3.9 5.5 6.1 9.1 10.2 7.6 10.4

Business 6.4 3.4 6.9 5.4 2.8 6.7 5.6 4.4 6.7 6.9 9.8 11.8 9.0 12.7
Federal government 1.9 5.9 2.4 5.4 -2.6 -2.0 3.1 0.3 -3.1 2.7 11.0 7.6 2.3 1.5

Federal intramural 2.1 5.2 2.4 9.3 -2.7 -1.8 4.1 -1.7 -7.1 1.5 14.2 8.4 1.3 -0.8
FFRDCs 1.7 7.3 2.4 -1.4 -2.4 -2.5 1.3 4.2 4.2 4.6 6.1 6.3 4.1 5.5

Nonfederal 
governmentc NA NA -0.1 0.4 -4.2 -6.8 -5.9 2.0 4.3 1.9 1.7 4.9 1.2 -1.3
Higher education 5.9 6.9 3.4 3.4 1.3 1.1 1.3 3.7 4.9 4.9 5.3 4.4 3.4 3.9
Nonprofit 
organizationsd 8.8 6.6 4.5 -1.3 -0.3 4.1 6.1 5.0 9.6 4.9 5.3 5.7 6.1 5.5

Gross domestic 
product 5.6 3.9 3.4 3.7 4.2 3.6 4.2 3.7 2.7 4.2 5.4 4.1 -1.5 10.7

Constant 2012 $
Total R&D, all 
performers 3.7 2.1 4.1 2.7 -0.1 2.9 2.9 2.9 4.5 4.2 6.6 8.3 6.2 5.7

Business 4.3 1.2 5.1 3.3 0.9 4.9 3.7 3.4 5.6 4.9 7.2 9.8 7.6 7.9
Federal government -0.1 3.8 0.7 3.2 -4.4 -3.7 1.2 -0.7 -4.1 0.8 8.4 5.7 1.0 -2.9

Federal intramural 0.0 3.0 0.7 7.1 -4.5 -3.5 2.2 -2.7 -8.0 -0.4 11.5 6.5 -0.0 -5.1
FFRDCs -0.4 5.1 0.7 -3.4 -4.2 -4.1 -0.6 3.1 3.1 2.7 3.6 4.5 2.7 0.9

Nonfederal 
governmentc NA NA -1.8 -1.7 -5.9 -8.4 -7.6 0.9 3.3 0.0 -0.7 3.1 -0.1 -5.6
Higher education 3.7 4.6 1.6 1.3 -0.5 -0.7 -0.6 2.6 3.8 2.9 2.8 2.5 2.1 -0.5
Nonprofit 
organizationsd 6.6 4.4 2.7 -3.3 -2.1 2.3 4.2 4.0 8.5 2.9 2.8 3.8 4.8 1.0

Gross domestic 
product 3.4 1.8 1.7 1.5 2.3 1.8 2.3 2.7 1.7 2.2 2.9 2.3 -2.8 5.9

NA = not available.

FFRDCs = federally funded research and development centers.

a Some data for 2020 are preliminary and may be revised later. 
b The R&D data for 2021 include estimates and are likely to be revised later.  
c Survey data on state internal R&D performance were not available prior to 2006; data for 2008 were not collected. 
d Some components of the R&D performed by nonprofit organizations are estimated and may later be revised.

Note(s):
The longer term trend rates are calculated as compound annual growth rates.
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Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

Adjusting for inflation,2 growth in U.S. total R&D averaged 4.1% annually over the 2010–20 period. By comparison, average 
annual growth of U.S. total R&D in the prior decade (2000–10) was lower at 2.1%. The estimate for 2021 shows inflation- 
adjusted R&D growing at 5.7% from the 2020 level. Comparisons in constant dollars demonstrate the effect of recent 
increased inflation3 on real R&D performance. In constant dollar terms, business R&D performance is estimated to 
increase by $37.7 billion over the 2020 level, while performance in the government and higher education sectors is 
estimated to decline (table 2, figure 1).

Figure 1

Year-over-year changes in U.S. R&D expenditures, by performer: 2014–21

FFRDC = federally funded research and development center.

Note(s):
Some data for 2020 are preliminary and may be revised later. The data for 2021 include estimates and are likely to be revised later.

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

R&D-to-GDP Ratio
The ratio of total national R&D expenditures to gross domestic product (GDP) (i.e., R&D intensity) is widely used by 
national statistical offices and other policy analysts as an overall gauge of the relative priority of a nation’s R&D effort 
among multiple investment and consumption options. In this edition of the National Patterns series, the ratio of U.S. R&D 
to GDP was 3.40% in 2020 and is estimated to remain at 3.40% in 2021 (figure 2). Prior to 2019 when R&D intensity 
reached 3.12%, the highest U.S. ratios recorded were 2.79% in 1964, 2.78% in 2009, 2.79% again in 2016, 2.84% in 2017, 



National Center for Science and Engineering Statistics |  NSF 23-320  5

and 2.94% in 2018.4 Reaching an R&D intensity level above 3.0% is widely regarded in the R&D policy community as a 
notable national achievement. U.S. R&D to GDP exceeded the Organisation for Economic Co-operation and Development 
average (2.67%). The U.S. ratio also exceeded that of other key R&D performing nations, such as China (2.40%), France 
(2.35%), and the United Kingdom (1.71% [2019]). Israel (5.44%) and South Korea (4.81%) had higher ratios than the United 
States, whereas Germany (3.13%) and Japan (3.27%) had similar ratios to the United States.5

Figure 2

Ratio of U.S. R&D to gross domestic product, by source of funds for R&D: 1953–2021

GDP = gross domestic product.

Note(s):
Some data for 2020 are preliminary and may be revised later. The data for 2021 include estimates and are likely to be revised later. The federally 
funded data represent the federal government as a funder of R&D by all performers; similarly the business funded data cover the business sector as 
a funder of R&D by all performers. The "other" category includes the R&D funded by all other sources—mainly, by higher education, nonfederal 
government, and nonprofit organizations. The GDP data used reflect the U.S. Bureau of Economic Analysis statistics of late October 2022.

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

The extent to which the rising ratio of U.S. R&D to GDP is attributable to increased business funding of R&D is clear. In the 
decade leading up to 2020, business funding grew at a 7.7% (CAGR) rate in 2010–20, while federal funding grew at a 1.5% 
rate and GDP grew at a 3.4% rate. Notably, the higher education sector’s funding of R&D grew at 6.6% over the same 
period.

Federally funded R&D as a percentage of GDP peaked in the 1960s at 1.86% in 1964 and generally has declined since. 
Even with the infusion of the American Recovery and Reinvestment Act (ARRA) funds, federally funded R&D did not rise 
higher than 0.87% of GDP in 2009. For the latter half of the past decade, federal funding for R&D remained at or below 
0.70% of GDP. By contrast, business R&D funding in 2010 was 1.65% of GDP and increased to 2.47% by 2020.
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Performers of R&D
Business
The business sector is by far the largest performer of U.S. R&D. In 2020, domestically performed business R&D accounted 
for $543.2 billion, or 76% of the $717.0 billion national R&D total (table 1 and table 3). The business sector’s 
predominance in national R&D performance has long been the case, with its annual share ranging between 69% and 76% 
since 2000.

R&D performed in the domestic United States by businesses occurs widely in manufacturing and nonmanufacturing. In 
2020, companies in manufacturing industries performed 57% of business R&D. Among nonmanufacturing industries, 
information (including software publishing) and professional and scientific services accounted for 80% of the remainder.6

Table 3

U.S. R&D expenditures, by performing sector, source of funds, and type of R&D: 2020
(Millions of dollars and percent distribution)

Performing sector and type 
of R&D

Source of funds ($ millions)

Percent distribution 
by performerTotal Business

Federal 
government

Nonfederal 
government

Higher 
education

Nonprofit 
organizations

R&D 716,955 520,363 147,657 5,670 23,191 20,074 100.0
Business 543,220 512,224 29,772 241 ** 982 75.8
Federal government 64,237 179 63,848 44 ** 166 9.0

Federal intramural 40,371 0 40,371 0 0 0 5.6
FFRDCs 23,866 179 23,478 44 ** 166 3.3

Nonfederal government 683 20 298 348 3 13 0.1
Higher education 80,842 4,837 41,462 4,464 22,252 7,828 11.3
Nonprofit organizations 27,973 3,103 12,278 572 935 11,085 3.9
Percent distribution by 
funding source 100.0 72.6 20.6 0.8 3.2 2.8 -

Basic research 111,883 38,239 46,205 2,963 14,450 10,026 100.0
Business 36,371 34,053 2,191 24 ** 103 32.5
Federal government 12,099 35 12,024 9 ** 32 10.8

Federal intramural 7,310 0 7,310 0 0 0 6.5
FFRDCs 4,789 35 4,714 9 ** 32 4.3

Nonfederal government 125 4 54 64 1 2 0.1
Higher education 50,618 2,741 26,379 2,608 14,026 4,865 45.2
Nonprofit organizations 12,670 1,406 5,557 259 424 5,024 11.3
Percent distribution by 
funding source 100.0 34.2 41.3 2.6 12.9 9.0 -

Applied research 133,326 74,646 43,855 1,924 6,312 6,590 100.0
Business 78,371 71,934 6,140 62 ** 234 58.8
Federal government 21,057 82 20,878 20 ** 76 15.8

Federal intramural 11,494 0 11,494 0 0 0 8.6
FFRDCs 9,562 82 9,384 20 ** 76 7.2

Nonfederal government 514 15 224 262 2 10 0.4
Higher education 22,539 1,441 11,704 1,363 5,956 2,077 16.9
Nonprofit organizations 10,845 1,174 4,908 216 354 4,193 8.1
Percent distribution by 
funding source 100.0 56.0 32.9 1.4 4.7 4.9 -

Experimental 
development 471,747 407,479 57,597 783 2,429 3,458 100.0

Business 428,479 406,238 21,440 155 ** 645 90.8
Federal government 31,081 62 30,946 15 ** 58 6.6

Federal intramural 21,567 0 21,567 0 0 0 4.6
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Table 3

U.S. R&D expenditures, by performing sector, source of funds, and type of R&D: 2020
(Millions of dollars and percent distribution)

Performing sector and type 
of R&D

Source of funds ($ millions)

Percent distribution 
by performerTotal Business

Federal 
government

Nonfederal 
government

Higher 
education

Nonprofit 
organizations

FFRDCs 9,514 62 9,379 15 ** 58 2.0
Nonfederal government 44 1 19 22 * 1 0.0
Higher education 7,686 656 3,380 494 2,271 886 1.6
Nonprofit organizations 4,458 523 1,812 96 158 1,869 0.9
Percent distribution by 
funding source 100.0 86.4 12.2 0.2 0.5 0.7 -

* = amount < $0.5 million; ** = small to negligible amount, included as part of the funding provided by nonprofit organizations.

FFRDC = federally funded research and development center.

Note(s):
Some data for 2020 are preliminary and may be revised later. Some components of R&D performance and funding by other nonprofit organizations 
are projected and may later be revised.

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

Higher Education
R&D performed in the United States by the higher education sector totaled $80.8 billion in 2020, or 11% of U.S. total R&D 
(table 1 and table 3).7 In the period 2000–20, the higher education share of U.S. total R&D ranged between 11% and 14%.

Adjusted for inflation, growth in this sector’s R&D performance averaged 1.6% annually during 2010–20, well behind U.S. 
total R&D (4.1%). For the preceding decade, growth in higher education R&D performance was a robust 4.6%. The annual 
percent change in 2010–20 varied; there was low growth or contraction in 2010–14 with a return to modest increases in 
2015–20. The estimate for 2021 indicates a slight contraction (-0.5%) when measured in constant dollars as inflation 
outpaces a slight increase in the level of higher education R&D performance (table 2).

Federal Agencies and Federally Funded Research and Development Centers
The federal government performed $64.2 billion of the U.S. R&D total in 2020 (table 1 and table 3). This amount included 
$40.4 billion (6% of the U.S. total) performed by the intramural R&D facilities of federal agencies and $23.9 billion (3%) 
performed by the 438 federally funded research and development centers (FFRDCs). The federal share of U.S. R&D 
performance ranged between 11% and 13% in 2000–10. Subsequently, the federal share declines to 8% in 2021. Much like 
recent R&D trends in the education sector, a modest 1.5% year-over-year increase in nominal federal R&D performance 
estimated for 2021 results in a 2.9% decline when measured in constant dollars (table 2).

State Government
State agency intramural R&D performance in 2020 totaled $683 million—a small share (about 0.1%) of the U.S. total (table 
1 and table 3). This includes all 50 states and the District of Columbia.

Nonprofit Organizations
R&D performed in the United States by nonprofit organizations (excluding higher education institutions and federal and 
nonfederal government) was $28.0 billion in 2020, based on a new annual survey of this sector (table 1 and table 3).9 This 
was 4% of U.S. total R&D, a share that has changed little since the early 2000s.
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R&D by Type of R&D
In 2020, basic research activities in all sectors accounted for $111.9 billion, or 16% of U.S. total R&D expenditures (table 
4). Applied research was $133.3 billion, or 19% of the total. Most of the total of U.S. R&D expenditures was experimental 
development at $471.7 billion, or 66%.

The higher education sector accounted for just under half (45%) of basic research performance in 2020 (table 4). The 
business sector was the second-largest basic research performer (33%). Business was the majority performer (59%) of 
the $133.3 billion of applied research in 2020. Higher education was second at 17%; federal intramural performers plus 
FFRDCs accounted for 16% of the applied research total. Business continued to dominate development performance, 
accounting for 91% of the U.S. total $471.7 billion of that category in 2020.

Federal funding accounted for 41% of the $111.9 billion of basic research in 2020 (table 3). But federal funds were less 
prominent for applied research (33% of $133.3 billion) and experimental development (12% of $471.7 billion). The 
business sector provided the greatest share of funding for applied research (56%) and the predominant share for 
experimental development (86%). Interestingly, it also accounted for a sizable share (34%) of funding for basic research.

Over the 2010–20 period, the split of U.S. total R&D expenditures among the three types of R&D did not largely change. 
The share of applied research ranged between 19% and 21% throughout the period (table 4). Similarly, except for 2010 
(possibly impacted by ARRA funds), the share of basic research remained in the 16%–17% range. Experimental 
development’s share was 62% in 2010 and remained at or below 66% through 2020. Adjusting for inflation, about $19 
billion more in basic research was performed in 2020 than in 2010, $35 billion more in applied research, and $153 billion 
more in experimental development.

Table 4

U.S. R&D expenditures, by type of R&D: Selected years, 1970–2021
(Billions of current and constant 2012 dollars and percent)

Type of R&D 1970 1980 1990 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020a 2021b

Current $billions
All R&D 26.3 63.2 152.0 267.9 406.6 426.2 433.7 454.3 476.0 494.5 521.7 553.8 604.4 666.2 717.0 791.9

Basic research 3.6 8.7 23.0 42.0 76.4 73.6 73.8 79.1 82.8 84.3 87.3 90.0 97.8 105.1 111.9 118.2
Applied research 5.8 13.7 34.9 56.5 79.0 81.9 86.8 88.2 91.8 97.2 109.7 113.7 118.7 130.7 133.3 144.0
Experimental 
development 16.9 40.7 94.1 169.4 251.2 270.8 273.1 287.0 301.4 313.0 324.7 350.2 387.9 430.4 471.7 529.7

Constant 2012 $billions
All R&D 121.2 149.6 238.7 343.4 422.8 434.2 433.7 446.5 459.2 472.3 493.4 513.9 547.7 593.1 630.1 666.0

Basic research 16.6 20.7 36.2 53.9 79.4 74.9 73.8 77.8 79.9 80.5 82.5 83.5 88.6 93.5 98.3 99.4
Applied research 26.5 32.5 54.8 72.4 82.2 83.4 86.8 86.6 88.5 92.9 103.7 105.5 107.6 116.4 117.2 121.1
Experimental 
development 78.1 96.4 147.7 217.1 261.2 275.8 273.1 282.0 290.8 299.0 307.1 325.0 351.5 383.2 414.6 445.5

Percent distribution
R&D performance                                

All R&D 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Basic research 13.7 13.8 15.2 15.7 18.8 17.3 17.0 17.4 17.4 17.0 16.7 16.2 16.2 15.8 15.6 14.9
Applied research 21.9 21.7 23.0 21.1 19.4 19.2 20.0 19.4 19.3 19.7 21.0 20.5 19.6 19.6 18.6 18.2
Experimental 
development 64.4 64.5 61.9 63.2 61.8 63.5 63.0 63.2 63.3 63.3 62.2 63.2 64.2 64.6 65.8 66.9

R&D performance by 
performer                                

Basic research 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Business 15.7 13.8 20.1 16.7 21.4 17.7 18.0 24.7 26.5 25.9 28.7 28.5 29.9 31.0 32.5 34.6
Federal intramural 15.6 13.9 10.1 9.0 6.7 6.9 7.4 6.7 6.9 7.0 7.0 7.0 7.0 7.0 6.5 5.3
FFRDCs 8.5 14.8 13.2 9.6 8.7 8.8 7.7 5.3 5.0 4.9 4.8 4.6 4.4 4.4 4.3 4.3
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Table 4

U.S. R&D expenditures, by type of R&D: Selected years, 1970–2021
(Billions of current and constant 2012 dollars and percent)

Type of R&D 1970 1980 1990 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020a 2021b

Nonfederal 
government NA NA NA NA 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Higher education 51.6 49.3 48.3 53.0 50.6 53.8 53.9 50.6 48.7 49.1 48.9 49.5 48.1 46.8 45.2 44.4
Nonprofit 
organizations 8.5 8.2 8.3 11.7 12.4 12.7 12.9 12.6 12.8 13.1 10.5 10.3 10.5 10.8 11.3 11.3

Applied research 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Business 57.9 59.5 69.9 69.3 56.8 57.6 58.5 57.9 58.2 58.1 57.3 56.3 56.1 58.3 58.8 61.1
Federal intramural 23.2 18.5 10.5 10.8 10.1 9.8 9.9 9.4 9.6 9.6 8.9 8.9 9.4 8.6 8.6 7.4
FFRDCs 5.8 5.5 3.3 3.1 6.6 6.4 6.6 7.7 7.6 7.6 7.0 7.1 7.2 7.1 7.2 7.0
Nonfederal 
government NA NA NA NA 0.7 0.7 0.6 0.6 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.4
Higher education 7.8 11.8 12.6 11.3 18.4 18.7 18.0 18.0 17.6 17.7 17.1 17.4 17.5 16.6 16.9 16.3
Nonprofit 
organizations 5.2 4.6 3.7 5.5 7.4 6.8 6.4 6.4 6.5 6.6 9.3 9.8 9.4 9.0 8.1 7.9

Experimental 
development 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Business 80.9 83.1 83.3 90.8 86.7 86.4 87.2 87.8 88.0 88.7 89.8 90.3 90.2 90.5 90.8 91.3
Federal intramural 13.3 10.0 10.3 5.5 7.5 8.1 7.3 6.9 6.7 6.1 4.9 4.5 4.9 4.9 4.6 4.4
FFRDCs 4.7 4.9 3.9 2.1 2.8 2.5 2.5 2.3 2.2 2.3 2.3 2.3 2.2 2.1 2.0 1.9
Nonfederal 
government NA NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Higher education 0.7 1.3 1.5 0.7 1.9 1.9 2.0 2.0 2.0 2.0 2.0 1.9 1.8 1.7 1.6 1.5
Nonprofit 
organizations 0.4 0.7 1.0 0.9 1.1 1.1 1.0 1.0 1.0 1.0 1.0 0.9 0.9 0.8 0.9 0.9

NA = not available.

FFRDC = federally funded research and development center.

a Some data for 2020 are preliminary and may be revised later. 
a The data for 2021 include estimates and are likely to be revised later.

Note(s):
Data throughout the span of time reported here are consistently based on Organisation for Economic Co-operation and Development Frascati 
Manual definitions for basic research, applied research, and experimental development. Prior to 2010, however, some changes had been introduced 
in the questionnaires of the sectoral expenditure surveys to improve the accuracy of respondents' classification of their R&D by type. Accordingly, 
small percentage changes in the historical data may not be meaningful.

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

The shifting in the relative roles of performers and funders by sector—particularly among business, government, and 
higher education—are of great interest (table 4, figure 3). In 2010, businesses performed 21% of U.S. basic research, but 
the sector’s share of basic research rose to 33% by 2020. The share of U.S. basic research performed by higher education 
institutions—historically, the nation’s largest basic research performer—declined from 51% in 2010 to 45% in 2020, 
although in absolute terms higher education basic research performance increased from $39 billion to $51 billion during 
this period. Further, businesses funded 23% of U.S. basic research in 2010, rising to 34% in 2020 (figure 3). Over the same 
period, the federally funded share declined from 52% in 2010 to 41% in 2020. The increased relative performance of the 
business sector as a performer and funder of basic research is remarkable.
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Figure 3

Basic research, by source of funds 2010 and 2020

Note(s):
Some data for 2020 are preliminary and may be revised later.

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

Data Sources, Limitations, and Availability
The statistics on U.S. R&D presented in this report 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.10 In some cases, the primary data from these surveys are adjusted to enable consistent 
integration of the statistics across these separately conducted surveys. 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 
calculated. Estimates in this InfoBrief are based on census and sample survey data which are subject to nonsampling 
error. Sample-survey–based estimates are also subject to sampling error. All comparative statements in this InfoBrief 
have undergone statistical testing and are significant at the 90% confidence level except statements reliant on modeled 
estimates.

The R&D surveys include NCSES’s annual surveys of business R&D (the Business Enterprise Research and Development 
Survey for 2019–20, 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 



National Center for Science and Engineering Statistics |  NSF 23-320  11

the Annual Business Survey (ABS) since 2017).11 Other NCSES survey data sources are the Higher Education Research 
and Development Survey (for FYs 2010–20), and the preceding Survey of R&D Expenditures at Universities and Colleges 
(FY 2009 and earlier years), the Survey of Federal Funds for Research and Development (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 2020 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.

A full set of detailed statistical tables associated with the National Patterns data is available in the companion report: 
National Patterns of R&D Resources: 2020–21 Data Update, at https://ncses.nsf.gov/pubs/nsf23321. This supplementary 
report also provides further details on the nature of the data and the National Patterns methodologies. For further 
information and questions, contact the author.

Notes
1 Research and experimental development (R&D) comprise creative and systematic work undertaken in order to increase 
the stock of knowledge—including knowledge of humankind, culture, and society—and to devise new applications of 
available knowledge. Basic research is experimental or theoretical work undertaken primarily to acquire new knowledge of 
the underlying foundations of phenomena and observable facts, without any particular application or use in view. Applied 
research is original investigation undertaken in order to acquire new knowledge; directed primarily toward a specific, 
practical aim or objective. Experimental development is systematic work, drawing on knowledge gained from research and 
practical experience and producing additional knowledge, which is directed to producing new products or processes or to 
improving existing products or processes. See Organisation for Economic Co-Operation and Development (OECD). 2015. 
Frascati Manual 2015: Guidelines for Collecting and Reporting Data on Research and Experimental Development. The 
Measurement of Scientific, Technological and Innovation Activities, OECD Publishing: Paris. Available at https://doi.org/ 
10.1787/9789264239012-en.

2 In this report, dollars adjusted for inflation (i.e., constant dollars) are based on the gross domestic product (GDP) 
implicit price deflator (currently in 2012 dollars) as published by the Bureau of Economic Analysis (BEA) at https:// 
www.bea.gov/iTable/index_nipa.cfm. Note that GDP deflators are calculated on an economy-wide scale and do not 
explicitly focus on R&D.

3 Inflation measured by the Consumer Price Index (CPI) for 2014–20 ranged between 0.1% and 2.4%. In 2021, inflation 
was 4.7% (https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator/consumer-price-index-1913-).

4 Due to sample variability in the data for the business R&D component, the calculated R&D-to-GDP ratios for 1964, 2009, 
and 2017 are not significantly different from one another at a 90% confidence level.

5 See Organisation for Economic Co-Operation and Development, Main Science and Technology Indicators, 2022, Paris. 
Available at https://www.oecd.org/sti/msti.htm.

6 Additional statistics on R&D performed in the United States by the business sector are available at https:// 
www.nsf.gov/statistics/srvyberd/. See also Wolfe R; National Center for Science and Engineering Statistics (NCSES). 
2022. Businesses Spent Over a Half Trillion Dollars for R&D Performance in the United States During 2020, a 9.1% Increase 
Over 2019. NSF 22-343. Alexandria, VA: National Science Foundation. Available at http://ncses.nsf.gov/pubs/nsf22343.

7 The data on higher education R&D reported by National Patterns differ from the underlying survey data in several 
respects. First, National Patterns translates the Higher Education R&D (HERD) Survey’s primary data in academic fiscal 
years to calendar year equivalents. Second, National Patterns reports higher education R&D expenditures that are adjusted 
to remove the double-counting of pass-through funding that are included in HERD Survey source data. For further details 
on this topic, see “Technical Notes” in the companion report National Center for Science and Engineering Statistics 
(NCSES). 2023. National Patterns of R&D Resources: 2020–21 Data Update. NSF 23-321. Alexandria, VA: National Science 
Foundation. Available at https://ncses.nsf.gov/pubs/nsf23321.

https://ncses.nsf.gov/pubs/nsf23321/
https://doi.org/10.1787/9789264239012-en
https://doi.org/10.1787/9789264239012-en
https://www.bea.gov/iTable/index_nipa.cfm
https://www.bea.gov/iTable/index_nipa.cfm
https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator/consumer-price-index-1913-
https://www.oecd.org/sti/msti.htm
https://www.nsf.gov/statistics/srvyberd/
https://www.nsf.gov/statistics/srvyberd/
http://ncses.nsf.gov/pubs/nsf22343
https://ncses.nsf.gov/pubs/nsf23321/
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8 The number of FFRDCs reflects that NCSES was informed in June 2021 that the Green Bank Observatory separated 
from the National Radio Astronomy Observatory in October 2016 to become an independent institution; both retained 
FFRDC status. The Master Government List of FFRDCs was subsequently updated to reflect this change.

9 The most recent data on nonprofit organization R&D come from the FY 2020 Nonprofit Research Activities (NPRA) 
module of the ABS and the 2016 NPRA Survey. Data for nonprofit organization R&D, 2017–19 are estimated based on the 
2016 and 2020 data. The availability of 2020 survey data allowed for improved measurement of nonprofit R&D 
performance over 2017–21 period, resulting in minor changes to previously published estimates. For 1998–2015, data for 
nonprofit organization R&D funded by the federal government come from the NCSES annual Survey of Federal Funds for 
Research and Development; data for that funded by businesses and by the nonprofit sector itself are estimated, based on 
parameters from the 1996–97 Survey of Research and Development Funding and Performance by Nonprofit 
Organizations.

10 For further details on the correspondence between sectors used to measure R&D and those used in the System of 
National Accounts, please see the Frascati Manual 2015: Guidelines for Collecting and Reporting Data on Research and 
Experimental Development.

11 Estimates from the NCSES business 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” in the companion report available at 
https://ncses.nsf.gov/pubs/nsf23321.
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