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foreword

The dual concerns of economic competitiveness and national security have pro-
vided the main impetus behind the continued growth in support for research and
development by both Governmert and industry. Additionally, the Nation’s funding
of science and technology is a major factor behind recent capital and labor produc-
tivity increases. Credit for these improvements in the economy and the ability .0
compete effectively in international markets must be shared by all sectors of the
Natior's economy—government, industry, academia, and other nonprofit institu-
tions. The National Science Foundation, in attempting to monitor the health of U.S.
science and technology, assembles and analyzes comprehensive measures of the
financial and human resources that each of these sectors devotes to scientific and
technological activities. This annual report presents a concise but comprehensive
summary of such information.

This publication complements the National Science Board’s Science Indicators and
Science and Engincering Personnel: A National Overview developed by this Division.
The 1987 data presented in this current report reflect estimates for research and
development programs contained in the Federal 1988 budget.

The Division of Science Resources Studies, responsible for the generation of this
and other reports, continues to seek suggestions for their improvement from the
user community. Comments on possible improvements will be greatly appreciated
and will help in the development of future reports.

William L. Stewart

Director, Division of Science
Resources Studies

Directorate for Scientific,
Technological, and
International Affairs

January 1988
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summary

r&d expenditures

The Nation is expected to spend $123.1 billion on re-
search and development in 1987 (chart 1). This amount
is 7 percent more than was spent in 1986, or 4 percent
more after adjustment for inflation.! The Federal Gov-

‘hﬂnhenadanﬁabkkkDmﬂMﬂnimphdtpﬁeedeﬂatmfotﬂw
gross national product (GNP) is used to convert RéD expenditures to constant
lmdonm.ﬂnGNPdeﬂamindudathedkcuofpﬁcedungaforauﬁml
goods and services in the ; therefore, it can indicate only approximate
changes in the cost of inputs specifically related to RkD performance.

ernment is expected to provid : $60.4 billion (9 percent
growth from 1986) and industry support is estimated at
$58.6 billion (5 percent growth); combined, these two
sources provide about 97 percent of the national research
and development (R&D) total. Universities and colleges
are expected to provide $2.7 billion in 1987 (8 percent
growth from 1986). In absolute dollars, Federal R&D
expenditures are expected to grow by $5.1 billion; in-
dustry expenditures by $3.0 billion; and universities and
colieges expenditures by $0.2 billion. These 1987 esti-
mates represent a continuation in a 12-year pattern of
expanding real R&D growth.




Between 1968 and 1975, real R&D funding fell almost
annudlly; overall, such expenditures were down 9 per-
cent. Then, following recovery from the 1974 oil em-
bargo and 1975 recession, a significant funding reversal
occurred. R&D expenditures in the United States more
than doubled within just 6 years, jumping from $39 bil-
lion in 1976 to $79 billion in 1962. When adjusted for
inflation, this 6-year increase was about 28 percent. In-
itially, the primary R&D emphasis by both Federal and
non-Federal sources was cn nondefense activities such
as efficient energy use and pollution abatement. In 1981,
however, Federal R&D support began to shift tcwara
defense. Industry R&D expenditures on energy and pol-
lution abatement also slowed, increasing during 1984
and 1982, for example, at only :me-third the rate re-
ported for the previous 4 years.

Overall, constant-dollar x&D expenditures between
1980 and 1986 increased at an average annual rate of 5.4

percent, compared to a 4.1-percent average annual growth
for the 1975-80 period. Real R&D growth slowed to 4

pe-cent in 1986—which is also the rate of increase es-
timated for 1987. Most R&D growth in the eighties has
beer. fueled by major increases in Federai support for
defense-related R&D pirograms—up about 80 percent in
real terms since 1980. There aiso is evidence that the
Economic Recovery Tax Act (ERTA) of 1981 began to
have a small but positive effect on R&D spending across
a number of industries during 1981 and beyond. ERTA
offered U.S. companies anincentive to increase domestic
R&D spending by providing a 25-percent tax credit for
incremental R&D expenditures made between July 1,
1981, and December 31, 1985. The Tax Reform Act of
1986 extended the R&D tax credit through 1988, al-
though at a reduced rate of 20 percent.

The proportion of gross national product (GNP) spent
on R&D activitics has increased each year since 1978,
growing from 2.1 percent to an estimated 2.7 percent in
1986 (chart 2). During this 8-year period, national R&D
spending increased at an average annual constant-dollar
rate of 5.2 percent compared with a 2.2-percent rate of
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growth for the Nation’s GNP. The estimated 1987 R&D/
GNP ratio, though essentially level with that for 1986,
is at the highest point since 1968.

The United States spends more money annually on
R&D activities than any other nation; it also spends more
than France, West Germany, the United Kingdom, and
Japan combined. As a proportion of GNP, U.S. R&D
expenditures are comparable to those of Japan (2.8 per-
cent) and West Germany (2.7 percent). The R&D/GNP
ratios of France (2.4 percent) and the United Kingdom
(2.2 percent) are close behind. However, when only ci-
vilian (noridefense) R&D expenditures are compared to
GNP, the U.5. ratio (1.8 percent) is substantially lower
than that of Japan (2.8 percent) and West Germany (2.6
percent). The nondelense R&D/GNP ratios in France and
the United Kingdom are 1.9 percent and 1.5 percent,
respectively.

In 1986, the Federal Government was the source of 45
percent of total R&D expenditures in the United States—
the first time since 1979 that the Federal share of K&D
support exceeded that provided by industry. The 1986
Federal total of $55.3 billion was 8 percent higher than
that of 1985 (5 percent higher in real terms). Estimates
for 1987 show a 9-percent increase in Federal R&D sup-
port (to $60.4 billion), or 6 percent after adjustment for
inflation. Defense spending is expected to primarilv con-
tribute to this growth, although R&D support for health

oo’
.... 1]
qoomssees®’ emumems Current dollars

ssssses Constant (1982) dollars®

and space aiso is increasing.2 Federal funds for research
and development are estimated at 7 ~rcent of total fiscal
year 1987 budget authorizations: 14 percent of Federal
defense funds are for research and development, com-
pared to 3 percent of total nondefense authorizations.
Non-Federal R&D spending is expected to increase 6
percent in both 1986 and 1987, and should reach $62.7
billion in the latter year. In real terms, the increases are
estimated at 3 percent for 1986 and 2 percent for 1987.
In 1986, the research portion of national R&D spe1.d-
ing amounted to an estimated $38.9 billion—34 percent
of the tctal. Tt ‘s was 3 percent above the 1985 level (0.5
percent i real terms). Basic research spending was up
an estima‘ed 5 perce—* in real terms, whereas es‘imated
applied research spending fell 2 percent in 1586 after
adjusting for inflation. Development spending amounted
to $75.8 billion or 66 percent of R&D expenditures, 9
percent more than in 1985 (6 percent in ‘eal terms). These
increases were in keeping with long-term growth trends
for both total R&D spending (chart 3). The expected 1987
increases are 6 percent for basic research, 5 percent for

2Office of Managmert and Budget, “Special Analysis },” Th: Budget of the

Unsted States Government, Fiscal Year 1988 (Washington, D.C.. Supt. of Docu-
ments, U.S. Government Printing Office, 1967.)

Development

Applied research

Basic research




applied research, and 8 percent for development. These
represent real-term increases of about 2 percent each for
basic and applied research, and 5 percent for develop-
ment. The higher growth rate for development reflects
intensified defense R&D spencing (90 percent of which
is development) by the Federa, Government as well as
a shift in industry’s commitment to development over
applied research efforts.

Even though the Federal Government increasingly
emphasizes development, especially in the defense area,
it continues to support two-thirds of the Nation’s basic
research. This rather high ratio has remained virtually
unchanged since the early sixties. One-half of the Gov-
ernment’s basic research total supports activities at the
Nation’s universities and colleges.

In 1987, the Federal share of total nationa! support for
applied research is estimated at 43 percent. Industry
provides more than one-half of the support for, and
performs two-thirds of. the Nation’s applied research.

Federal support of development is expected to reach
48 percent ($39.4 billion) of the national total; industry
support is estimated at 52 percent ($42.3 billioir) of all
development expenditures. In 1987, industry is expected
to account for 84 percent of the Nation’s total develop-
ment performance, while Federal intramural laborato-
ries should spend 12 percent of the Nation’s development
funds. Industrial laboratories are expected to receive 37
percent of their development funds from Federal agen-
cies.

scientists and
engineers

The United States relies heavily on its scientific and
technological base for economic growth, national secu-
rity, and international comp. ‘tiveness. The increasing
technological sophistication of the U.S. worktorce evi-
dences the essential role played by science and engi-
neering (S/E) personnel in supporting that base. In 1986,
there were about 2.4 million engineers and 2.2 million
scientists employed in the United States. Of these 4.6
million, 85 percent—3.9 million—were engaged in S/E
activities. Between 1976 and 1986, the employment of
scientists and engineexs grew ata combined annual rate
of 7.1 percent. This growth occurred despite two reces-
sions that adversely affected U.S. economic performance
at the beginning of the eigities. During this 10-year pe-
riod, employment of scientists and engineers increased
more than three times as fast as total U.S. employment
and about twice as fast as professional employment. The
rapid increase in 5/E personnel growth was primarily in
response to growth in R&D expenditures; the pace of
technological change, especially as it related to computer
and electronics applications; and the need to increase

productivity by improving U.S. manuf..cturing technol-
ogy. As aresult, S/E employment as a share of the U.S.
employed civilian workforce rose from 2.6 percent in
1976 to 4.2 percent in 1986. The proprrtion of the U.S.
workforce actually engaged in S/E jobs was 3.5 percent
in 1986.

Although women made significant employment gains
during the 1976-86 period, they continued to be under-
represented in science and engineering. In 1986, women
accounted for 15 percent of total employed scientists and
engineers—27 percent of all scientists and 4 percent of
all engineers. In contrast, women comprised about 44
percenc of the overall U.S. workforce and 43 percent of
all professional employment. Between 1976 and 1986,
employment of women scientists and engineers grew at
an average annual rate of 13.3 percent. There is some
indication that their rate of S/E employment growth has
been slowing in recent years.

Minority groups (racial and ethnic) differ from each
other with respect to their representation within the
S/E workforce: blacks and Hispanics are underrepre-
sented in S/E fields, whereas Asians’ S/E employment
share is much higher than their total workforce share.

S/E employment growth varies significantly between
scientists and engineers and among various S/E fields.
During the 1976-86 period, ¢employment of scientists
(including computer specialists) increased more rapidly
than that of engineers, growing at annual rates of 8.6
percent and 5.9 percent, respectively (chart 4). (There is
some indication that the slower rate of engineering growth
may have resulted partially from supply constraints.)
Computer specialties was the fastest growing science
field, accounting for more than one-third of the total
increase among scientists. Among engineering fields,
employment of electrical/electronics engineers grew fast-
est. Together with mecharnical engineering, this field ac-
counted for almost one-half of the total 1976-86 job
expansion for engineers.

Scientists and engineers report involvement in a va-
riety of work activities. In 1986, for example, employed
S/E personnel reported that they were engaged more in
R&D activities (36 percent) than in any other type of
work. Basic research accounted for 3 percent of primary
work activities reported, applied research for 6 percent,
development for 19 percent, and R&D management for
9 percent. Scientists and engineers were equally likely
to have jobs in non-R&D management, accounting for
about one-fifth of their respective 1986 primary work
activity totals. By broad category, engineers were most
likely to be employed in either development or produc-
tion and related activities (including quality control). Sci-
entists were most likely to be employed in research,
teaching, or the combination of activities related to re-
porting, computing, and statistical work.

According to institutional performer-based surveys,
the full-time equivalent of 802,300 scientists and engi-
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peers were estimated to be employed on R&D activities
in 1986. This is an increase of 4 percent over 1985 and
about 50 percent over 1976; most of the growth occurred
in the industrial scctor (chart 5).

Industry and academia showed the strongest S/E em-
ployment growth between 1976 and 1986. The 8.0-per-
cent average annual growth in industrial employment
during this period raised industry’s S/E employment share
to two-thirds (3.1 million) of the total. Traditionally the
major employer of U.S. engineers, industry is now—
because of the rapid growth in demand for computer
specialists—the primary employer of U.S. scientists as
well. Academia, which in 1986 employed 14 percent
(627,000) of S/E personnel, recorded 8.1 percent annual
growth since 1976. Nearly 8 percent (354,700) of the

13

S/E workforce is employed by the Federal Government;
5 percent (241,000) is employed by other levels of gov-
ernment. The relatively slcw (5.2 percent) annual growth
in total government S/E employment may have resulted,
in part, from (1) the restrained growth in total Federal
employment at the beginning of the eighties and (2) the
slower growth in government engineering salaries as
compared to those offerad by industry.

Since the beginning of the eighties, the number of
S/E baccalaureates has increased substantially, rising from
292,000 in 1980 to 324,000 in 1986. During this period,
there was a significant shift in field distribution favoring
engineering and computer science. Undergraduate de-
gree production in both life and social sciences, how-
ever, declined substantially.




Industry®

Universities

Federal and
Government colleges®

Nonprofits

The number of master’'s and doctoral S/E degrees
awarded in the United States also has increased signif-
icantly since 1980. In 1986, 62,500 master’s and 18,800
doctoral degrees in S/E fields were awarded; these totals
were up 15 percent and 9 percent, respectively, from
1980. The greatest increases in graduate level S/E degree

production have been in computer science, physical sci-
ences, and engineering fields.

Foreign student participation in U.S. S/E graduate de-
gree programs has been increasing steadily. For exam-
ple, in 1986, foreign students on temporary or permanent
visas received 23 percent of doctorate degrees awarded
in science, and 55 percent in engineering. In 1980, for-
eign student shares of S/E doctorates were 17 percent
and 48 percent, respectively. After graduatic.;, about
one-half of foreign-student doctorate recipients have
stated their intent to remain in the United States to pur-
sue postdoctoral study or obtain employment.

During the 1975-85 decade, employment growth of
S/E doctorate-holders in the United States averaged 4.6
percent per year. The number of employed doctoral sci-
entists has continued to outnumber doctoral engineers
b, five to one despite a relatively higher rate of growth
in the number of engineering doctorates awarded. Within
the sciences, differential growth rates have resulted in
changing field distributions favoring computer special-
ists, social scientists, and psychologists. Within engi-
neering, the highest rate of employment growth was
reported for doctoral aeronautical/astronautical engi-
neers, while the greatest absolute growth was in the
number of employed Ph.D. electrical/electronics engi-
neers. Between 1975 and 1985, there were three notable
changes in employment characteristics of doctoral sci-
entists and engineers: (1) teaching declined as a work
activity in academia as more emphasis was placed on
basic and applied research; (2) a high proportion of doc-
toral employment shifted to private industry (growing
from about 25 percent in 1975 to more than 30 percent
in 1985); and (3) an increasing share of S/E doctorate-
holders were working in non-S/E jobs (9 percent in 1985,
up from 6 percent in 1975).

et
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national perspectives
of r&d resources

r&d trends and the
national economy

An estimated $114.7 billion was spent on U.S. research
and development in 1986 by four principal sectors of the
economy—Federal Government, industry, universities
and colleges, and other nonprofit institutions (chart 6).

This was a 7-percent increase from 1985 levels, or a 4-
percent increase in constant dollars. In 1987, total R&D
spending is expected to increase an additional 7 percent,
or 4 percent in real terms.> This would be the twelfth

3Real growth for 1987 1s denved by using the Offize of Management and
Budget GNP implcit price defiator eshmate of 3.3 percent.

Total
research and
development

esmmes Current dollars
ssseeas Constant (1982) dollars®




consecutive year of real-term increzses in national R&D
expenditures.

From 1967 until the late seventies, R&D 3jrowth had
not kept up with overall increaszs in the economy: for
nearly a decade, there had been ro real growth in na-
tional R&D funding. Following the 1974 oil embargo and
the 1975 recession, however, this situation ended as the
Nation’s R&D effort began a period of streng real-term
growth that was heavily influenced by the search for
solutions to the energy problein.

Between 1¢75 and 1980, national R&D expenditures
grew at an average annual constz-dollar rate of 4.1
percent. During this period, non-Feaeral R&D support
increased at three times the rate of Fe:leral R&D support
(6 percent annually versus 2 percent). Non-Federal in-
creases were concentrated in industry, and largely re-
sulied from greater emphases on energy conservation

and improved use of fossil fuels. Additionally, Fed-.al
policies concerning regulations and minimum stand-
ards—particularly in such areas as food and drug pro-
duction, environmental pollution, and public safety—
served to increas2 and redirect industry R&D spending.
Federal R&D increases, while partly the result of con-
tinuing defense expenditures, were largel 7 attributable
to the emphasis on energy-r-lated research and devel-
opment—particularly nuclear energy development—and
to greater support for health-related research and de-
velopment (chart 7).

Since 1980, Government R&D efforts have shifted pri-
marily toward defense, which now accounts for 69 per-
cent ($40.3 billion) of all Federal R&D expenditures. In
fact, between 1980 and 1987, 90 percent of the increase
in Federal R&D support is attributable to defense activ-
ities. Since 1983, Government R&D expenditures on both

Space
Health




health and space also have increased almost annually
(chart 7). In 1987, for example, $6.6 billion is expected
to be spent on Federal R&D health programs; 89 percent
of this is to support biomedical research conducted by
the National Institutes of Health (NIH). Federal support
for health research and development is now second only
to its suppurt for defense-related research and devel-
opment.*

In addition to increases in direct Federal support for
research and development, there have been other Fed-
eral efforts to stimulate national R&D spending in the
eighties. In 1981, for example, ERTA was passed. This
Act provided additional tax credits to those companies
that increased their R&D expenditures through caler.dar
year 1985. Judged to have had at least moderate success
in fostering industry research and development, the R&D
credit provisions were extended through December 31,
1988, by the Tax Reform Act of 1986—although at a
slightly reduced rate (20 percent, down from 25 percent)
and for a somewhat narrowed and stricter definition of
qualified research and development.

Concurrent with gains in Federal R&D spending, the
private sector also has increased its R&D efforts, with
spending up 38 percent—or $13.6 billion (constant 1982
dollars)—from 1977 sevels. Non-Federal (largely indus-
try) R&D support has increased in real terms at an av-
erage annual rate of 4.7 pe-cent between 1980 and 1987.
These R&D increases probably stem from both a growing
perception of foreign competition in high-technology in-
dustries® and increased R&D spending by such defense-
related i1dustries as those manufacturing aircraft and
missiles. Again, a small pa:i of the increase in industry
R&D spending may denve from the positive impact of
ERTA and its successor.

The current 12-year growth pattern of industry R&D
support has been both strong and durable. This is re-
flected by its survival through both the mild 1980 reces-
sioit and the deeper 1982 recession. However, more recent
data indicate a slowing in company funding of R&D
activities thiough 1987 and beyond. Concern about fu-
ture overall economic conditions; uncertain company sales
and profit expectations; and the restructuring of R&D
efforts after the recent large number of corporate take-
overs, mergers, and reorganizations have all been cited
as factors contributing to the probable slowing in the
rate of industry’s real R&D funding efforts.

“National Saience Foundation, Federal R&D Funding by Budget Function Fiscal
Years 1986-88 (NSF 87-305)Washington, D C , March 1987)

SFor example, data from the International Trade Admimistration show that in
1986 the United States imported more high-technology products ($75 1 illion)
than it exported ($72.5 billion). This was the first time that the United States
had experienced a trade deficit in high-technology products

r&d performance

R&D performance by industry—including that per-
formed by those federally funded research and devel-
opment centers (FFRDCs) administered by industrial
firms—accounts for 73 percent of the national R&D ef-
fort. In 1987, this sector is expected to expend $89.2
billion on R&D activities, an increase of 7 percent over
the 1986 level of $83.6 billion, or a 3-percent increase in
real terms (table 1 and chart 8).% Federal funds for re-
search and development performed by industry are ex-
pected to increase by $2.8 billion; company-financed R&D
performance, by $2.9 billion. Overall, the Federal Gov-
ernment is expected to fund about 36 percent of industry
R&D performance in 1987.

In the late sixties, the Federal Government provided
more than one-half the money spent by industry for
R&D performance. By the midseventies, however, the
Federal share had decreased to about 35 percent of the
industry total. This decrease reflected Federal cutbacks
in defense and space programs as well as the continued
growth in R&D funding by industry itself. The Federal
share continued to decline in the last half of the sev-
enties, but at a slower rate, partially because of the new
Federal emphasis on energy R&D programs. Between
1975 and 1980, company R&D funding increased at 2.5
times the constant-dollar rate of Federal R&D funds to
industry (6.2 percent annually versus 2.4 pcrcent); by

1980, the Federal share of industry R&D funding bot-
tomed out at 31.5 percent. Since then, company funds
for industry R&D perfcrmance have grown at an average
annual constant-dollar rate of 4.6 percent; Federal R&D
funds to industry—largcly for defense but also for space
and other nondefense programs—have increased 7.3
percent annually.

The Federal Government is historically the second
largest R&D performer in the Nation, annually account-
ing for about 12 percent of U.S. R&D performance be-
tween 1980 and 1986. In 1987, its share is expected to
increase slightly to 13 percent of the national R&D total,
or $15.5 billion. This represerits an increase of 14 percent
from 1986 in current dollars, or 11 percent in constant
dollars (chart 8).

Between 1970 and 1982, Federal intramural R&D per-
formance in real terms remained relatively flat, as Fed-
eral R&D performance decreased from 16 percent of the
national total to an estimated 12 percent. This relative
reduction in Federal R&D performance was caused largely
by cutbacks in space R&D programs. For example, be-
tween 1970 and 1982, National Aeronautics and Space

*Industry R&D pnce deflators developed by Professor Edwin Mansfield of the
University of Pennsylvania indicate that the GNP implicit pnce deflator may
overstate real R&D spending by about 1 percent per year. ("Price Indexes for
R and D Inputs, 1969-1983,"” Management Science, Vol. 33, No 1, January 1987,
Pp. 124-129)
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Table 1. Intersectoral transfers of funds used for performance of research and development,
basic research, applled research, and development: 1987 (estimated)
RESEARCH AND DEVELOPMENT!
[Dollars in millions}
Performers
Sources Universities Other Percent |
of Federal and Associated | nonprofit distribution,
funds Government| Industry? | colleges® | FFRDCs* |institutions?| Total sources
Federal Government ........ 15,450 31,700 7.000 3,800 2,400 60,350 490
Industry ................... — 557,500 670 - 400 58,570 476
Universities and colleges .. .. — — 2,700 — — 2,700 22
Other nonprofit institutions . .. — — 780 - 650 1,430 1.2
Total .................. 15,450 89,200 11,150 3,800 3,450 123,050 100.0
Nl ..~
14,950
| 1
Percent distribution, ‘
performers ............... 126 725 9.1 | 3.1 28 100.0
121 I
BASIC RESEARCH'
[Dollars In millions)
Performers
Sources Universities Other Percent
of Fec'aral and Associated | nonprofit distribution,
~ds Government| Industry? | colleges® | FFRDCs* |institutions?| Total SOUrcos
Federal Government ........ 2,220 600 4,920 1,200 730 9,570 64.7
Industry ................... — 52,400 390 — 180 2,970 19.9
Universities and colleges ... - - 1,600 — - 1,600 10.7
Other nonprofit institutions . .. - - 460 - 250 710 47
Total ........... ...... 2,220 3,000 7,370 1,200 1,160 14,950 100.0
\M/
8,570
\
Parcent distnbution, }
performers ............... 14.8 201 493 8.0 78 100.0 |
Nl ...~
57.3 4
1Al data are estmated from reports by performers
2Expenddures for federally funded research and development centers (FFROC's) administered by both industry and by nonprofit instiutions are included in the totals of
their respective seclors They ars estimated 10 account for less than 5 percent ang ¢ r~ercent. respectively, of the industry and nonprofs | perl totals
FFRDCs &re organizations exchusively or substantially financed by the Federal Govrmment .0 meet a particular req of {0 provide mayor f, for and

trening purposes
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Table 1. Intersectoral transfers of funds used for performance of research and development,
basic research, applied research, ai:4 development: 1987 (estimated)—Con.

APPLIED RESEARCH!
[Dollars in miilions])
Performers
Sources Universities Other Percent
of Federal and Associated | nonprofit distribution,
funds Government| Industry? | colleges® | FFRDCs* |institutions2| Total sources
Federal Government ........ 3,315 4,600 1,685 1,100 600 11,300 434
Industry ................... _ 512,950 205 - 135 13,290 51.1
Universities and colieges .. .. — — 910 - - 910 35
Other nonprofit institutions . .. —_ — 280 — 230 510 20
Total .................. 3,315 17,550 3,080 1,100 965 26,010 100.0
Nttt} oy,
4,180
Percent distribution,
performers ............... 12.7 67.5 118 4.2 3.7 100.0
16.1%
DEVELOPMENT!
[Dollars in mililons)
Performers
Sources Universities Other Percent
of Federal and Associated | nonprofit distribution,
funds Government| Industry? | colleges® | FFRDCs* |institutions?2| Total sources
Federal Government ........ 9,915 26,500 395 1,500 1,070 39,380 48.0
Industry ................... — 42,150 75 — 85 42,310 51.1
Universities and colleges . ... - - 190 — - 190 2
Other nonprofit institutions . .. - - 40 - 170 210 3
Total .................. 9,915 68,650 700 1,500 1,325 82,090 100.0
Nl .~
2,200
Percent distribution,
performers ............... 121 63.6 9 18 16 100.0
Nt~
27
3includes agncultural expenment stations
4~ederally tunded h and deved (FFRDCs) ad by indrvidual and colleges and by fty consortia

5|ndudnsmundloulgovormnm';nds
SOURCE' National Science Foundation, SRS
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Administration (NASA) funds for intramural R&D per-
formance decreased by more than one-half in real terms.
Since 1983, however, real-term increases in Federal de-
fense spending have kept the Federal intramural share
of national R&D expenditures at 12 perc 'nt.

In 1987, the Department of Defense (DOD) is expected
to have a 15-percen* increase in intramural R&D expend-

12

ERIC

Aruitoxt provided by Eic:

Universities
and colleges

itures, to $10.2 billion.” All other Federal agencies are
expected to spend $5.2 billion on intramural research

‘Estimates are for fiscal year 1987 Federal intramural obligations, and cover

costs associated with planning and administening intramural and extramural
R&D programs by Federal personnel as well as actual intramural R&D perform-
ance National Saence Foundation, Federal Funds for Research and Development
Fiscal Years 1986, 1987, and 1988, Volume XXXVI (Detasled Statistical Tables)(NSF
87-314)(Washington, D.C., 1987)
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and development, which is a 12-percent increase over
1986 levels. Of nondefense Federal agencies, only NASA
($1.5billion) and NIH ($1.1 billion) are expected to spend
more than $1 billion. These represent increases of 20
percent and 11 percent, respectively, from 1986 intra-
mural R&D expenditures.

Universities and colleges (excluding academically ad-
ministered FFRDCs) account for an additional 9 percent
of the national R&D performance effort. R&D perform-
ance by this sector is estimated to reach $11.2 billion in
1987, a 5-percent increase from 1986 (2 vercent when
adjusted for inflation). Between 1975 and 1980, univer-
sity and college R&D performance increased by 21 per-
cent in constant dollars (3.8 percent annually), but fell
off to a 1.6-percent average annual rate between 1980
and 1983. This leveling reflected cutbacks in Federal
funding, particularly in the health area, and the slow
(0.3 percent) annual growth in State and local real-dollar
funding of universities and colleges. Since 1983, real
increases from Federal support sources have resulted in
an estimated 26-percent rise through 1987 (an average
annual increase of 6 percent). Federal Government agen-
cies fund about two-thirds of academic R&D perform-
ance.

In 1987, R&D performance by university- and college-
administered FFRDCs is estimated at $3.8 billion; this
would account for 3 percent of the national R&D effort.
Taken together, research and development performed
by universities and colleges and by academically admin-
istered FFRDCs account for an estimated 12 percent of
the Nation’s 1987 R&D performance. Between 1974 and
1980, university- and college-associated FFRDCs in-
creased their R&D performance by 60 percent in constant
dollars. This increase in FFRDC performance largely mir-
rored the Federal emphasis on energy programs. Since
1980, the Federal shift from energy to defense has re-
sulted in an estimated constant-dollar increase of 21 per-
cent, one-third the previous 6-year gain.

research and
development by
national objective

Historically, the Nation’s largest R&D spending area
has been defense (chart 9). In the early sixties, more

Non-Federal

Space Federal

Other Federal

N

Defense Federal
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than one-half of total national R&D expenditures was in
this area. By the late sixties, however, relative Federal
R&D defense spending had declined substantially, while
industry funding in civilian areas had begun to increase.®
Defense research and development consequently feil to
less than 30 percent of the national R&D effort by the
midseventies; by 1980, defer:se was as low as 22 percent.
Since then the defense share has been increasing and is
expected to reach 33 percent of the national total in 1987.
Most of the remaining national R&D effort in 1987 is
expected to be for health, snace. »n.a other civilian and
nondefense areas.

the federal r&d funds/
total budget funds
ratio

One way to gauge the Government’s priority for re-
search and development is to compare Federal outlays

*All industry-funded research and development is classified as civilian re-

search and development, including expenditures by aerospace and electroruc
industries.

Federal R&D outlaysitotal outlays

Total R&D/GNP

for reseaich and developmert with toial Federal outlays
for all purposes. In 1987, total Federal outlays (for on-
budget programs only) are estimated at $821 billion.®
Outlays for research and development are estimated at
$53 biilion, or 6.5 percent of the ‘otal; this is up slightly
from the 1986 ratio of 6.3 percent (chart 10).

Between 1967 and 1983, R&D outlays as a percentage
of total outlays declined steadily, dropping from 11.7
percent to 5.5 percent. The rate of decline, however,
was most rapid in the late sixties and early seventies
and then slowed considerably from 1975 on. Part of the
initial decline (1967-74) in the R&D outlay ratio is ex-
plained by the general deemphasis on research and de-
velopment that prevailed before the first oil embargo;
part undoubtedly stemmed from a reduction in defense
expenditures with their relatively large R&D compo-
nent.

By comparison with this earlier period, R&D outlays
pretty much held their own during the mid- and late
seventies when budget-wide outlay increases were
growing rapidly. This initself is a good indication of the

Almost all off-budget receipts and disbursements are for Social Security pro-

grams (the Federal Old-Age and Survivors Insurance and the Federal Disability
Insurance trust funds) which are exduded from the budget totals by the Balanced
Budget and Emergency Deficit Control Act of 1985. Off-budget outlays for fiscal
year 1987 are estimated at $194 billion.




higher priority accorded R&L funding after 1974. Be-
‘tween 1984 and 1987, the R&D outlay ratio began to
increase to its current 6.5-percent level.

In terms of budget function,!” research and develop-
ment in 1987 is estimated to account for 14 percent of
Federal defense spending and 3 percent of total Federal
nondefense funds (table 2). In nondefense areas, re-
search and development is expected to account for 16
percent of health funds, 34 percent of space funds, and
more than 80 percent of funds for both energy and gen-
eral science. For all other Government functions, re-
search and development represents only abcut 0.5 percent
of the total. The major factor behind the high R&D/total
‘unds ratio for energy is that, since the early eighties,
energy funds increasingly have been directed to basic
and applied research on energy science activities pre
viding knowledge for future energy technologies.!

Table 2. Estimated budget authority for research
and development as a percant of total Federal
budget authority by function: 1987

[Dollars in millions]

R&D
R&D Federal percent
Function total total share
Total budget ............ $58,148 | $1,093,933 5.3%
Onbudget ............ 58,148 879,915 6.6
National defense ....... 40,260 292927 | © 137
Non-defense (on-budget) 17.888 586,988 30
Energy ............... 2,155 2,637 81.7
Health .............. 6,608 40,262 16.4
General science . ...... 2,041 2,345 87.0
Space research and
{chnology .......... 3,344 9,809 34.1
Natural resources and ’
Environment ........ 1,083 13,241 82
Allother .............. 2,657 518,694 5

ms:wmmw.snswmmmumwww

the r&d/gnp ratio

The R&D/GNP ratio, which is a measure of the total
Nation’s commitment to research and development, has
been more stable than the Federal research and devel-
opment/total funds ratio. In 1987, total U.S. R&D ex-
penditures ($123 billion) are ¢ ‘pected to equal 2.7 percent

1%Ratios are for on-budget authorizations.

1Office of Management and Budget, Budget of the Linited States Government,
Fiscal Year 1988, Supplement (Washington, D.C.- Supt of Documents, US Gov-
ernment Printing Office, 1987).
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of the Nation’s GI''? ($4.49 trillion), a ratio largely un-
changed from 1986 levels (table B-15).

After peaking at 2.9 percent in 1964, the R&«D/GNP
ratio declined gradually to 2.1 percent in 1978. This drop
reflected Federal cutbacks in defense and space R&D
programs during a period when the GNP continued to
increase. Gains in R&D energy activities between 1975
and 1979 resulted in a relative stabilization of this ratio
at around 2.1 percent to 2.2 percent. Since then, the
ratio has increased steadily from 2.2 percent in 1979 to
2.7 percent in 1987. A large nart of this increase, how-
ever, resulted as much from a slowdown in GNP growth
as from increased spending on R&D activities. For ex-
ample, the recessions during 1980 and 1982 resulted in
a slight decline in real GNP between these 2 years. Since
that time, the Nation’s real GNP has increased at an
average annual rate of 3.8 percent. Spending for research
and development has increased at about 5 percent an-
nually in real terms.

basic research,
applied research,
and develiopment

Between 1975 and 1980, nationa! spending on basic
research, applied research, and development increased
at average anrwal constant-dollar rates of 3.6 percent,
4.2 percent, and 4.2 percent, respectively. These were
up substantially from the rates that prevailed between
1967 and 1975: —0.8 percent for basic researcn, 0.1 per-
cent for applied research, and —1.2 percent for devel-
opment. Federal support of basic research during the
1975-80 period went up in real terms at a faster rate (3.8
percent annually) than did Federal support for either
applied research (2.7 percent) or development (1.5 per-
cent). The annual gains in non-Federal support were
greatest in development (6.5 percent) and applied re-
search (5.6 percent). Non-Federal support for basic re-
search increased during this period by 3.3 percent
annually.

Data and estimates for the 1980-87 period show the
largest Federal constant-dollar growth was for devel-
opment activities (7.4 percent annually); this reflects in-
creased defense spending. Federal funding of basic and
applied research for the period grew at average annual
rates of 3.1 percent and 4.1 percent, .espectively. Non-
Federal support increased in all areas during the 1980
87 period. Real non-Federal growth averaged 6.1 percent
annually for basic research, 5.3 percent for app ied re-
search, and 4.3 percent for development. In 1987, 12
percent of total national R&D expenditures are for basic
research, 21 percent for applied research, and 67 percent
for development.
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basic research

In 1986, total spending on basic research amounted to
an estimated $14.2 billion, a gain of 8 prcent over 1985—
5 percent in real terms. This growth continued an up-
ward trend that began in 1976 and resulted in a 55-
percent funding increase (constant dollars) during the
10-year period. Federai support increased 44 percent be-
tween 1976 and 1986, while the smaller non-Federal sup-
port for basic research rose by 79 percent (chart 11).

Federal

In 1987, ihe increase in national basic research spend-
ing is expected to slow to 6 percent (to $15 billion), or 2
percent in real terms. Non-Federal basic research sup-
port should increase an estimated 2 percent in real terms,
while constant-dollar Federal support should be 3 per-
cent more than that provided in 1986. The Federal Gov-
ernment supports approximately 65 percent of the
Nation’s expenditures on basic research; it performs 15
percent of same.

Universities
and colleges




The second largest supporter of basic research, the
industrial sector, accounts for more than one-fifth of the
national total. In 1987, industry support of basic research
is expected to reach $3 billion, 6 percent more than in
1986 (2 percent after adjustment for inflation). Between
1975 and 1987, industrial support increased at an average
annual constant-dollar rate of 6.4 percent. This growth
followed a 9-year period during which industrial spend-
ing for basic research fell at an average annual rate of
2.3 percent (chart 11). Over this period, 1967-75, R&D
mar.agers placed more stringent controls on R&D activ-
ities by mandating that such projects have clearly de-
fined objectives. Consequently, many basic research
projects were postponed or canceled in favor of more
immediate product- and process-oriented activities. In
the midseventies, renewed optimism about the long-
range potential of basic research—particularly in energy-
related areas—was a major factor in reversing this earlier
trend.

In 1987, universities and colleges are expected to spend
$1.% oillion of their own funds on support of basic re-
search. Other nonprofit organizations are expected to
contribute an additional $0.7 billion during the year.

Although universities and colleges support only 10
percent of national basic research funding, they perform
one-half of such work. Two-thirds of their basic research
fundir.g comes from the Federal Government, primariiy
NIH and the National Science Foundation. In 1987, uni-
versities and colleges are expected to perform $7.4 billion
of basic research, up 4 percent from 1986 levels (1 percent
in real terms). This small increase represents a substan-
tial slowing from the rapid growth in university and
college basic research performance of the previous 2 years;
during that time, spending rose 19 percent in constant
dollars. Industry support of basic research in universities
and colleger is expected to amount to $390 million in
1987, a 4-percent increase from 1986 levels. Five years
earlier, industry’s support of basic research in univer-
sities and colleges was only one-half this amount ($198
million).

appiied research

National spending on applied research is expected to
reach $26 billion in 1987. This figure is 5 percent more
than in 1986, or—in real terms—a 2-percent gain. After
adjustment for inflation, Federal support is expected to
increase by 1 percent, after having fallen by 8 percent
in 1986. This was the first such decline in Federal applied
research funding since 1977 (chart i2). The decline stems
mostly from DOD’s reduction in relative support for
research in favor of support for development activities.
Industrial support for applied rescarch is estimated to
increase in 1987 by 6 percent (2 percent in real terms).

)

i1

Applied
research
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Between 1975 and 1987, national applied research
spending grew at an average annual constant-dollar rate
of 4.2 percent. Average annual increases in industrial
support of 5.5 percent (constant dollars) during this pe-
riod accounted for most of this growth. Federal support
during the same period grew in real terms by 2.9 percent
annually; it is estimated to account for 43 percent of the
Nation’s support for applied research.

Two thirds of the Nation’s applied research is per-
formed within industrial laboratories. Nearly three-fourths
of the money spent on industrial applied research is
provided out of companies’ own funds; the remainder
is from Federal sources. In 1957, expenditures for ap-
plied research in industry are expected to reach $17.6
billion, 5 percent more than in 1986. After adjusting for
inflation, industrial applied research performance is up
2 percent in 1987; it had fallen 4 percent in 1986. These
increases compare with 8.8-percent average annual real-
term growth registered between 1979 and 1985. Annual
growtu was never less than 6.8 percent during this pe-
riod. The 1986 and 1987 figures reflect a recent shift in
greater industrial commitment to development, rather
than research, efforts.

At an estimated $3.3 billion in 1987, the Federal Gov-
ernment continues to be the second largest performer
of applied research in the Nation. This figure is a 6-
percent increase from 1986, or 3 percent in real terms.
Between 1976 and 1986, Federal applied research per-
formance had diminished by 20 percent in real terms,
mainly because of cutbacks at NASA where spending
decreased by one-half in constant dollars. NASA per-
formed 30 percent of total Federal intramural applied
research 1n 1976; in 1986, its share was 17 percent of the
Federal total. In 1987, NASA's share is estimated to be
back up to 19 nercent of this intramural total.

development

In 1987, national spending on development amount: 1
to an estimated $82.1 billion, or two-thirds of national
expenditures on total R&D activities. These expendi-
tures represent an 8-percent increase in development
support over 1986 (5 percent in real terms). Industry
provides 52 percent ($42.3 billion) and the Federal Gov-
ernmeat 48 percent ($39.4 billion) of the development
support in the Nation. Both of these sources have been
increasing their development spending in real terms since
1975. Industry support increased at four times the rate
of Federal through 1980: 6.5 percent annually versus 1.5
percent. Since then, however, Federal support for de-
velopment has increased faster than has industry’s pri-
marily because of Government’s increased funding for
defense programs. Federal support has increased at an
average annual 7.4-percent constant-doll~r rate between

1980 and 1987, compared to a 4.3-percent annual rate of
growth in industrial development support (chart 12).

Industry is estimated to account for nearly 84 percent
($68.7 billion) of the Nation’s total 1987 development
performance. Company expenditures for applied re-
search and development activities are concentrated in
six major R&D-performing industries—electrical equip-
ment, machinery, chemicals and allied products, motor
vehicles and motor vehicles equipment, professional and
scientific equipment, and aircraft and missiles.

Government is the Nation’s second largest performer
of developmeni activities, with about 12 percent of the
total in 1987. In real terms, Federal development per-
forman-e has increased at an average annual rate of 8.7
percer.c since 1980. Industry development performance
increased at three-fifths that rate (5.3 percent) during
the same period. More than 90 percent of the Federal
Government’s intramural development performance is
estimated for defense in 1987, compared with 75 percent
of its total in the midseventies. Similarly, Federal sup-
vort to industry in 1987 for defense development activ-
ities is expected to account for more than 90 percent of
total Federal industrial development funding, compared
to two-thirds this total a decade earlier.

full-time-equivalent
(fte) r&d scientists
and engineers

In 1986, the full-time equivalent of £02,300 scientists
and engineers were estimated to be employed on R&D
activities in the United States. This was an increase of
about 4 percent from the 1985 level of 772,500, and about
50 percent more than the 1976 figure (chart 13). Three-
fourths were employed by industry in 1986; universities

,and colleges (14 percent) and the Federal Government
(8 percent) employed most of the rest. Throughout the
midseventies, for every 10,000 persons employed in the
civilian labor force, approximately 61 were FTE R&D
scientists or engineers. Continued increases in national
R&D funding have caused this ratio to increase since
1979 to its 1986 level of 73 per 10,000.

Between 1975 and 1981, real R&D expenditures for
industrial research and development correlated closely
with annual changes in the number of FTE R&D sci-
entists and engineers employed by industry. Beginning
in 1982, however, such R&D spending has tended to
increase at a somewhat faster pace than has this measure
of industrial R&D employment. Primary reasons cited
for this change in industry’s R&D spending/employment
relationship are (1) the increasing use of R&D budgets
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to purchase advanced technological equipment and in-
strumentation systew:s; and (2) higher company salaries
for R&D scientists and engineers.

international
comparisons

The relative emphasis countries place on R&D activ-
ities can be determined by several methods. The two
most commonly used are (1) comparison of R&D ex-
penditurcs with GNP and (2) comparison of R&D sci-
entists and engineers with the labor force. These ratios
overcome much of the difficulty of interpretation pro-
duced by inflation, exchange rate fluctuations, different
unit costs, and differences in the volume of research
efforts. Nonetheless, because of variances in the manner
in which countries compile R&D data, caution still must
be exercised in making international comparisons.

Q

The United States spends more money on R&D act.v-
ities than any other country; it spends more than France,
West Germany, the United Kingdom, and Japan com-
bined. During the early and midsixties, the United States
also had the highest R&D/GNP ratio: almost 3 percent.
After 1964, however, the U.S. ratio began to decline—
largely because of cutbacks in Federal R&D spending
for defense and space—while the GNP continued to
increase. At the same time, the ratios in other coun-
tries—notably West Germany and Japan—increased,
primarily as a result of large gains in government R&D
funding. These divergent trends continued until the
midseventies, at which point the U.S. ratio had dropped
to 2.1 percent and was about equal to those in West
Germany, the United Kingdom, and Japan (chart 14).
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By the late seventies and early eighties, the ratios in all
countries were again increasing. In 1985, for example,
the U.S. ratio had risen to 2.7 percent, about equal to
the ratios in West Germany and Japan.

Excluding defense activities from the R&D data pre-
sents a somewhat different picture. For example, the
resuiting nondefense R&D/GNP ratio for the United States
in 1985 (1.8 percent) was considerably lower than those
for West Germany (2.5 percent) and Japan (2.8 percent).
Seventy percent of the U.S. R&D effort was spent on
nondefense activities as compared with more than 90
percent in these two countries. Thus, when only the
civilian R&D/GNP ratio is considered, West Germany
and Japan have been ahead of the United States for 15
years, and their rate of civilian R&D investment as a
percentage of GNP has been rising faster than the United
States’ for the past 5 years. In terms of the nondefense
R&D/GNP ratio, France has been catching up to U.S.
levels, especially in the eighties; the United Kingdom
appatentiy has been falling behind (chart 14).

Comparing the number of FTE R&D scientists and
engineers with the labor force results in a ratio higher
in the United States than in the other industrialized mar-
ket economies. According to 1985 data, there were about
67 R&D professionals per 10,000 in the U.S. labor force
(chart 15).12 The ratio in the United States has been in-
creasing each year since 1976. The ratios in most other
countries also have been increasing annually since the
sixties, especially in Japan. Currently there are about 63

12] hys compares with 71 R&D professionals per 10,000 in the er loyed civihian
labor force 1n 1985

United
States West Germany
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Ré&D professionals per 10,000 workers in Japan’s labor
force; this is close to the U.S. ratio. In the late sixties,
the Japanese ratio was only one-half the R&D/labor force
ratio for the United States. The other countries’ ratios
are substantially lower (30 to 50 FTE R&D professionals
per 10,000) than the U.S. ratio.




s/e personnel

employment trends

Rapid growth in science and engineering employment
during the past decade is an indicator of the increasingly
important role played by science and technology in the
U.S. economy. Despite the two economic recessions in
the early eighties, the number of employed scientists
and engineers increased at an average annual rate of 7.1
percent between 1976 and 1986, reaching 4.6 million—
or nearly 4.2 percent—of the employed civilian work-
force. In 1576, employed scientists and engineers rep-
resented 2.6 percent of the workforce.'> Employment of
scientists and engineers increased more than three times
as fast as annual growth in the total U.S. workforce, and
about twice the yearly rate of increase in total profes-
sional employment. Of the 4.6 million scientists and en-
gineers, 15 percent (700,000) reported that they held jobs
outside of science and engineering in 1986. Scientists
were more likely than engineers to be employed in non-
SIE activities.

All major sectors of the economy—industry, acade-
mia, and government—reported increases in S/E em-
ployment during the past decade.!* Industry was the
primary source of the growth in demand for scientists
and engineers: this sector provided 1.7 million new jobs
between 1976 and 1986, for an average annual 8.0-per-
cent rate of increase. Two factors underlie industry’s
importance in contribu’ ng to S/E employment. First,
scientists and engineers are concentrated in those in-
dustries, generally high-technology ones, which have
exhibited relatively strong performance; and second,
changes in occupational staffing have led to greater con-
centrations of S/E personnel within industrial work-
forces.!® Such changes resulted from several interrelated
factors, inclu'ng: (1) efforts to enhance competitive po-
sitions through ‘mprovements in productivity, quality
control, and cost containment; (2) ir.crcases in R&D ac-
tivities; and (3) technological change, especially with re-
spect to the diffusion of computer technology.

BTor detailed 1986 data on scientists and engineers, see National Science
Foundation, U S. Scientists and Engineers. 1986 (Detailed Statistical Tables)(NSF
87-322)(Washington, D C , 1988)

4Unless otherwise indicated, S/E employment refers to all employed scientists
and engineers regardless of whether they are working in S/E jobs. Of the reported
4.6 million employed scientists and engineers tn 1986, 3 9 million were engaged
in S/E activites.

Bivational Science Foundation, Chaniging Employment Patterns of Scientists, En-
gineers, and Technicians in Manufacturing Industries. 1977-80 (NSF 82-
331)Washington, D.C, 1983).

Academic S/E employment growth kept pace with that
of industry, averaging 8.1 percent annually between 1976
and 1986, and adding about 340,000 jobs. This employ-
ment growth mirrored increases in academic R&D ex-
penditures.

S/E employment in all leveis of government has lagged
behind that in other sectors, increasing at a 10-year av-
erage annval rate of 5.2 percent. S/E employment in the
Feder:' Government alone grew at an annual rate of 4.9
percent between 1976 and 1986.

Of the 4.6 million scientists and engineers employed
in 1986, nearly 2.2 million were scientists and 2.4 million
were engineers. Growth in S/E employment varied con-
siderably between these aggregate fields: during the 1976~
86 period, reported employment of scientists grew sig-
nificantly faster than that of engineers (8.6 percent ver-
sus 5.9 percent annually). Over the same period, however,
the diffcrence between rates of growth for scientists and
engineers employed only in S/E jobs was somewhat nar-
rower; 7.1 percent for employ _d scieatists and 5.8 per-
cent for employed engineers.

In 1986, women accounted for 15 percent of all em-
ployed scientists and engineers—27 percent of all sci-
entists and 4 percent of all engineers. By comparison,
women represented about 44 percent of the overall U.S.
workforce and 43 percent of all professional empioy-
ment.'® Between 1976 and 1986, the employment of
women scientists and engineers grew at more than twice
the annual rate of men, 13.3 percent versus 6.3 percent.
There is some evidence, however, that the rate of female
S/E employment growth has been slowing in recent years.

Racial and ethnic minority groups vary with respect
to their representation within the S/E workforce. Blacks
and Hispanics!” are underrepre:ented in S/E fields, ac-
counting for about 2 percent each of S/E employment in
1986. These compare with professional employment
shares of 6 percent for blacks and 5 percent for Hispan-
ics. On the other hand, Asians’ 5 percent S/E employ-
ment share is more than twice their 2 percent share of
the professional workforce.!

1*Economic Report of the Prestdent (Washington, D C Supt ot Documents, U S.

Government Printing Office, January 1987)
"Hispanucs include Mexican-Amencans, Puerto Ricans, Central Americans,
etc
*For a ful] discwssion of the role of women and minorities in the S/E workforce,
including recent trends, see National Science Foundation, Women and Minorities
n Sctence and Engmeering (NSF 88-301)(Washington, D C., 1988)
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Variations in employment growth rates among S/E
fields have changed the distribution of the S/E work-
force.!” Computer specialties (including computer sci-
ence, programming, systems analysis, and other
specialties) remains the fastest growing S/E field as com-
puter-related technology continues to be rapidly inte-
grated throughout the U.S. economy. Such employment
increased at an annual rate of 16.8 percent between 1976
and 1986 and has surpassed the life sciences—which
grew at a 6.8-percent rate of increase—as the largest
sdentific field. In 1986, computer specialists represented
one-quarter of science cmplcyment (chart 16). Employ-
ment growth during the vas* decade was far more uni-
form across engineerng fields, ~varying between 6 percent
and 7 percent for eac!: of the major fields (chart 4). In
1986, electrical/electronics and mechanical engineering
doininated othe- fields, represeating one-quarter and

one-fifth of the engincering workiorce, respectively.

BThese data again refer to changes in the ficid distribution of total scientists
and engineers, regardless of whether they were emp.oyed in S/E jobs.

Electrical/
electronics
(24%)

Mechanical

Work activities of scientists and engineers—measured
by the level and distribution of those engaged in research
and development, teaching, production, and other ac-
tivities—describe the functions of U.S. scientists and
engineers, as well as the skill requirements across em-
ployment sectors. Research and development continues
to be the principal activity of U.S. scientists and engi-
neers, primarily involving 36 percent of all scientists and
engineers employed in 1986. However, growth in the
number of S/E personnel reporting research and devel-
opment as their primary work activity somewhat lagged
growth of total S/E personnel between 1976 and 1986
(€.7-percent versus 7.1-percent annual growth).

Disaggregation by character of R&D activity shows
increasing involvement of S/E personnel in development
(7.2-percent annual growth), offset somewhat by slower
rates of increase in the number of people engaged in
R&D man:. “ment and 1n research (6.1 percent each).
In contrast, the proporticn of the S/E workforce pri-
marily engaged in production was among the fastest
growing activities during the past 10 years. The rela-
tively rapid 8.7-percent annual increase in S/E personnel
reporting production as their primary work activity
stemmed directly from industry’s growing significance
in the provision of S/E opportunities.

Differences in primary work activities by S/E field closely
parallel concentration within various employment sec-
tors. For example, as a percentage of their respective
totals, engineers are more likely than scientists to be
engaged in some aspect of development activities (28
percent versus 8 percent). Conversely, scientists tend to
be more involved in basic and applied research functions
than are engineers (13 percent versus 4 percent). Among
remaining work activities, engineers are—because of their
ties to industry—most closely linked to production (17
percent) and management (30 percent) activities. Sci-
entists, on the other hand, reported spending more time
teaching and preparing reports or data analyses (chart

17).

s/e labor market
balance

The S/E population historically has maintained a high
rate of 1. or force participation; this indicates high levels
of utilization and a small reserve that can be tapped
during times of shortage. In 198(, the labor force par-
ticipation rate of scientists and engineers was 95 percent.
There was virtually no difference in the individual par-
ticipation rates of scientists and engineers. While strong
labor force attachment is characteristic of highly trained
individuals, this rate was significantly above the 82 per-
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cent reported for all persons with 4 or more years of
college.

The unemployment rate measures the proportion of
the labor force that is not employed but is seeking work.
Trends and patterns in these rates for scientists and en-
gineers suggest an increasing need for individuals with
SE training and shifts in the composition of the S/E
workforce toward those fields of greatest demand. Over-
all, cetween 1976 and 1986, the unemployment rate for
scientists and engineers decreased from 3.4 percent to
1.5 percent. A decline in the unemployment rate was

noted for all reported individual S/E fields, with the ex-
ception of environmental scientists and chemical engi-
neers. By comparison, the unemployment rate for the
total professional labor force in 1986 was 2.4 percent.

Labor market conditions differ significantly among
SE fields, indicating varying potential for personnel
shortages. In 1986, computer specialists reported an un-
employment rate of 0.8 percent; physical scientists re-
ported 1.4 percent; and all engineers, 1.2 percent. In
particular, aeronautical/astronautical and nuclear engi-
neers reported unemployment rates of 1 percent or less;
electrical/electronics engineers reported a 1.1-percent rate.
By contrast, among science fields, environmental sci-
entists reported a relatively high unemployment rate of
3.5 percent. Within engineering fields, relatively high
unemployment rates were reported for chemical (2.6
percent), petroleum (3.4 percent), and mining (2.2 per-
cent) engineers.

The SE employment rate measures the extent to which
employed scientists and engineers have a job in science
orengineering. A low rate suggests skill underutilization
and a potential S/E labor reserve, while a high rate could
signal a potential for shortages. Of the estimated 4.6
million scientists and engineers employed in 1986, 3.9
million (85 percent) were engaged in S/E activities. Be-
tween 1976 and 1986, the S/E employment rate dropped
from 91 percent to 85 percent. Rates for engineers were
well above those for scientists—92 percent and 77 per-
cent, respectively—in 1986.

Within science fields, S/E employment rates ranged
from 61 percent in the social sciences to 92 percent in
the physical sciences. Among engineering fields, nuclear
engineers had the highest S/E employment rate (98 per-
cent); industrial engineers had the lowest (82 percent).

In general, the employment indicators discussed above
suggest that the labor market for scientists and engineers
has been in rough equilibrium. It can be inferred, for
example, from the relatively high S/E participation rates
and low S/E unemployment rates that in 1986 there was
generally sufficient demand to accommodate the S/E la-
bor force. Correspondingly, relatively few industrial em-
ployers reported shortages of S/E personnel in 1986.
According to survey respondents, the only fields with
as many as 15 percent of their employers reporting short-
ages were computer and biochemical engineering; the
only other fields with shortages reported by more than
5 percent of their employers were electronic, electrical,
industrial, and aeronautical/astronautical engineering and
computer systems analysis.?

This relative balance in the industrial S/E employment
situation contrasts with reports of persistent shortages
of engineering school faculty. In 1986, for example, al-
most 9 percent of authorized full-time engineering fac-
ulty positions were unfilled; further, many institutions

PNational Saence FoundatorvSRS unpubhished data




reported that the authorized levels would be higher if it
were pussible to fill such positions.?! Probable causes of
engineering faculty shortages are (1) the long-term de-
cline in engineering doctorates awarded to U.S. citizens,
and (2) the sector’s problems in competing with .ndustry
in providing higher salaries and opportunities to work
with st~ 2-of-the-art technology.

Projecting forward, high-technology industrial growth
and the increasing use of high-technology goods and
services in the economy as a whole should lead to greater
demand for scientists and engineers in industry. The
Bureau of Labor Statistics es’imates that demand for
S/E personnel—including technicians—will increase by
36 percent between 1986 and 2000, compared with & 20-
percent increase for all occupatioris.? Among science
occupations, the highest anticipated growth is expected
for computer specialists (77 percent), and the lowest for
physical scientists (13 percent). In engineering, the high-
est job growth is expected in electrical and electronics
occupations (48 percent); the lowest anticipated growth
is for nuclear engineers (less than 1 percent).

sectoral patterns
and trends

Since the midseventies, the sectoral distribution of sci-
entists and engineers (including both those employed
in S/E and non-S/E jobs) has changed slightly. Between
1976 and 1986, there was a 5-percentage point increase
in t_.e proportion employed by industry and a 1-point
increase in State and local governments’ share. There
were corresponding 1- to 2-percentage-point reductions
in the shares employed by educational institutions and
the Federal Government. While sectoral changes are ap-
parent at all S/E-degree levels, they have been most pro-
nounced at the doctoral level. Here, employment
opportunities have shifted significantly from academia
10 industry .ince th.* early seventies.

Industry s the largest employer of both scientists and
engineers (chart 18). In 1986, 56 percent of all scientists
(1.2 millio»:) and 80 percent of all engineers (1.9 million)
workzd ia this sector. The importance of industry in
providing S/E job opportunities varies considerably by
field. For example, industry employed 78 percent of
computer specialists, roughly 60 percent of both physical
and environmental scientists, one-half of social scien-
tists, and about 40 percent of both mathematical and life

AUNational Science Foundatior, Young and Senor Science and Engineering Faculty
and Nonfaculty Research Doctorates. 1986 (forthcoming)

BByreau of Labor Statistics, Department of Labor, unpublished data Growth
Pprojections are based on their “moderate trend” scenano

State & local
government

Federal
Government

Academia

scientists. Among engineering fields, the proportion em-
ployed in industry ranged from 91 percent of petroleum
engineers to 62 percent each of civil and nuclear engi-
neers.

Between 1976 and 1986, annual growth in the em-
ployment of scientists in industry outpaced that of en-
gineers, 10.0 percent versus 6.6 percent. Scientific
employment growth was driven almost entirely by the
rapid application of computer technology throughout
industry which has generated a strong demand for per-
sonnel with computer-based skills. For engineers, em-
ployment growth was driven by the relatively strong
demand for civil, electrical/electronics, and aeronautical/
astronautical engineers.

Although the United States is moving from a produc-
tion- to a service-oriented economy, a large fraction of
industry’s demand for S/E personnel remains concen-
trated in the manufacturing sector. For example, al-
though manufacturing industries employed less than one-
quarter of the total industrial workforce in 1986, they
provided jobs for 60 percent of engineers and 30 percent
of scientists employed by all industry. The importance
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of the manufacturing sector in determining S/E employ-
ment rests on the fact that the majority of technology-
intensive industries (as measured by the concenration
of S/E personnel within their workforces) are found in
this sector. These industries include chemicals and other
allied products, electrical machinery, computers, trans-
portation equipment, professional instruments, refined
petroleum products, and nonelectrical machinery.

The Bureau of Labor Statistics reports that—in addi-
tion to scientists and engineers—industry employed al-
most 1.8 million S/E support technicians (including
computer programmers and drafters) in 1986. This is up
considerably from the 0.9 million technicians employed
by industry in 1977. Mostly because of the relative im-
portance of computer programmers and electrical/elec-
tronics engineering technicians to service-oriented
activities, nonmanufacturing industries employed about
three-fifths of all technicians in 1986; manufacturing in-
dustries employed about two-fifths.

Academia is the second largest employer of S/E per-
sonnel, employing about 24 percent of all scientists in
the United States and 4 percent of all engineers in 1980.
Academia employed 14 percent of the combined S/E to-
tal. The importarice of educational institutions in pro-
viding S/E employment opportunities varies significantly
by field. For example, in 1986, academia provided jobs
to 45 percent of mathematical scientists, 36 percent of
life scientists, 31 percent of psychologists, and 26 percent
of social scientists. At the other extreme, these institu-
tions employed only 7 percent of computer specialists.

In 1986, the Federal Government employed nearly 8
percent of all scientists and engineers, making it the
third-largest S/E employer. State and local government
employed another 5 percent of these personnel. Em-
ployment of engineers and scientists in all levels of gov-
ernment grew at annual rates of 5.1 percent and 5.4
percent, respectively, between 1976 and 1986. Personnel
specialists have been concerned about government’s
abilitv to compete with other employment sectors in re-
cruiting and retaining engineers, primarily because of
noncompetitive salaries. In 1980, for example, there was
no difference between the Federal Government and in-
dustry in starting salaries for baccalaureate engineers;
by 1982, however, starting salaries for those in the Gov-
ernment had fallen to roughly 80 percent of those in
industry.?

Federal employment is more technologically intensive
than is employment of the overall workforce. In 1985,
nearly 15 percent of Federal civilian white-collar workers
were scientists or engineers, compared to only 6 percent
of total wi.ite-collar employment in the United States.
Co aputer specialists accounted for 17 percent of Federal

BNational Saience Foundation, Federal Scientsfic and Techmical Workers Numbers
and Charactersstics, 1973 and 1983 (NSF 85-312)(Washington, D C , 1985)

Government S/E personnel. Fully 55 percent of the ci-
vilian white-collar workforce at NASA; 42 percent at the
Environmental Protection Agency; and about 30 percent
each at the Departments of Agriculture, Commerce, En-
ergy, and the Interior were employed in S/E occupations.
DOD was the largest Federal employer of S/E personnel
in 1985 providing jobs to one-half of all S/E personnel
employed by the Government.*

doctoral scientists
and engineers

Between 1975 and 1985, the employment of S/E doc-
torate-holders increased by 4.6 percent annually, reach-
ing a level of 400,000.%° While their unemployment rates
have remained uniformly low across all fields, the pro-
portion of S/E doctorate-holders employed in non-S/E
jobs has been increasing, rising from 6 percent in 1975
to 9 percent in 1985.

In 1985, doctoral scientists continued to outnumber
doctoral engineers by about five to one, although—dur-
ing the 1975-85 decade—employment growth of S/E
doctorate-holders varied considerably by field. The low-
est annual rates were recorded for physical and math-
ematical sciences, with 2.1-percent growth each per year.
Computer specialties was the fastest growing science
field, increasing by 15.6 percent annually (chart 19). Dif-
ferential growth rates altered the field distributions of
doctoral scientists and engineers during this period. Most
notably, the proportions in the social sciences, psy-
chology, and computer science increased; while the pro-
portion in the physical sciences declined. Life sciences
continue to account for the largest employment share
(25 percent) of S/E doctorate-holders.

Between 1975 and 1985, there were also notable changes
in the distribution of doctoral S/E employment by sector.
For example, the employment of Ph.D. scientists and
engineers in industry nearly doubled, increasing (on av-
erage) by 6.9 percent annually. As a result, the industrial
share of total doctoral S/E employment increased from
25 percent in 1975 to 31 percent in 1985. This sectoral
redistribution of the doctoral S/E workforce also was
caused by a slow 3.6-percent academic employment
growth rate. Academia accounted for 53 percent of the
doctoral S/E workforce in 1985; this was down from its
1975 58-percent share.

*National Saience Foundation, Federal Scientists and Engineers. 1985 (Detailed
Statistical TablesWashington, D C, 1986); and Office of Personnel Manage-
ment, Federal Crtnlian Workforce Statistics. Occupations of Federal White-Collar and
Blue-Collar Workers (Washington, D.C, October 31, 1985)

#National Science Foundation, Charactersstics of Doctoral Scientists and E ngineers
1 the Umited States 1985 (Detailed Statistical Tables)Washington, D.C., 1986).
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The sectoral employment shifts of doctoral scientists
and engineers have significantly affected their work ac-
tivity patterns. There was sluggish growth in the num-
ber of doctorate-holders reporting teaching or
management as their primary activity during the 1975-
85 period. As a share of all work activities, teaching fell
from 36 percentin 1975 to 28 percent in 1985. This decline
was directly related to both the shift to nonacademic
employment and the growing relative importance of basic
and applied research in universities. Management activ-
ities as a share of the total declined from 20 percent to
17 percent over the same period.

The dedlining proportion of S/E doctorate-holders en-
gaged in teaching and management was offset by gains

na
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in sales, production, and other related activities. Be-
tween 1975 and 1985, these latter activities increased
sharply, accounting for 18 percent of all 1985 activities
(up from 10 percent in 1975).

Throughout this 10-year period, approximately one-
third of those holding S/E doctorates were employed in
research and development. Over the last couple of yea_s,
however, the rate of increase in the number of S/E doc-
torate-holders engaged in research and development has
slowed somewhat in industry, but has accelerated for
doctorate-holders employed in educational institutions.
For industry, the slowing largely reflects shifts in em-
ployment away from R&D-intensive fields. The more
rapid increases in academic R&D employment mirror the
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growth in academic R&D expenditures; these increased
(in constant dollars) by 6.6 percent annually between
1983 and 1985, compared to 3-percent real academic R&D
expenditure growth during the 1975-83 period.

foreign citizen
participation

Attention recently has been focused on the ratio of
foreign to U.S. citizen invc'vement in S/E activities in
the United States. The broaa issues are (1) the effect of
increased foreign participation on the health of U.S. in-
stitutions of higher education, and (2) the potential im-
pact of foreign S/E personpel on the domestic labor market.

Over the past 30 years, the number of foreign enroll-
ments in U.S. universities and colleges has increased
tenfold. In the 1985/86 academic year, approximately
344,000 students—slightly less than 3 percent of the total
U.S. enrollment—were foreign. The majority of these
students were from developing countries in South and
East Asia, led by Taiwan, Malaysia, Korea, India, Iran,
and China. Nearly one half of all foreigners were en-
rolled in S/E fields; this "“are has remained relatively
constant for 20 years. Of ...e oreign S/E students, the
majority studying enginecnng were enrolled at the un-
dergraduate level, while the majority in most science
fields were at the graduate level.?®

Despite their rapid enrollment growth during the past
three decades, foreign undergraduate students none-
theless receive less than 5 percent of science and 8 per-
cent of engineering baccalaureates annually awarded in
the United States. However, as a percent of graduate
program enrollment and of advanced S/E degrees
awarded, foreign students account for much higher shares
than in the past. In 1986, foreign full-time graduate en-
rollment in S/E dcctorate-granting institutions ac-
counted for more than 28 percent of total full-time S/E
student enrollment. This was up considerably from the
16-percent share reported in 1976. It also represented a
10-percent increase in foreign 5/E graduate students over
fall 1985. By contrast, the number of U.S. citizens en-
rolled rose by 2 percent from the previous year. Foreign
graduate students comprised 40 percent or more of the
student body in computer and mathematical sciences
and most fields of engineering.

Foreign students also have been receiving an increas-
ing share of S/E doctorate degrees awarded from U.S.
universities. Between 1960 and 1980, foreign students
consistently accounted for 14 percent to 19 percent of all
doctorates awarded in the sciences. Since then, their

*National Science Foundation, Foreign Cituzens in U S Science and Engineening:
History, Status, and Outlook (NSF 86-305 revised}(Washington, D C, 1987)

percentage share has been increasing. Foreign students
accounted for about one-fourth of Ph.D.’s in engineering
throughout the sixties; this proportion has been rising
steadily for the past 15 years. In 1986, foreign students
received 55 percent of all doctorate degrees in engi-
neering and 23 percent in the sciences (chart 20). Foreign
doctorate-degree recipients were fairly evenly repre-
sented across all major engineering fields of study.
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Doctorate production is the major source of faculty
supply. The high proportion of new engineering doc-
torates -eceived by foreigners on temporary visas—co"1-
pled with the slow overall growth in U.S. citizens receiving
such doctorates—has caused concern regarding the ad-
equacy of future supply of engineering faculty. In 1986,
about one-fifth (955) of total foreign recipients of S/E
doctorates were studying on permanent visas; the re-
maining four-fifths (4,043) were on temporary visas. About
one-half of those foreign students on temporary visas
who had firm postgraduate plans at the time of gradu-
ation intended to remain in the United States. Of this
group (1,370 responses), 54 percent planned to pursue
postdoctoral study; a significant number planned to ac-
cept empioyment in academia (27 percent) and industry
(17 percent). Of foreign students on permanent visas,
about 78 percent who had firm postgraduation plans
intended to locate in the United States (442 out of 562
respondents with firm plans).

In 1982—the latest year of available data—foreign-
born, naturalized U.S. scientists and engineers made up
13 percent of the S/E workforce. Their concentration within
occupations varied, ranging from 18 percent in civil en-
gineering to 11 percent in the social and life sciences.
Foreign nationals accounted for 4 percent of the total S/
E workforce. Their concentration by field also varied,
ranging from 5 percent in mathematical science to 1 per-
cent in psychology. Many of these individuals eventu-
ally obtain U.S. citizenship.?

s/e pipeline

The S/E pipeline provides :mportant information on
the quality and quantity of the future supply of new
scientists and engineers. The process begins with the
precollege experience of S/E students. High school math-
ematics and science courses and performance on stand-
ardized tests measuring quantitative ability become
important determinants for entering S/E degree pro-
grams. Thereafter, future supply depends on degree
production in S/E fields and on decisions to pursue S/E
occupations.

precollege science
and mathematics

The decision to pursue an undergraduate S/E program
and, subsequently, an S/E career is influenced signifi-
cantly by exposure to precollege science and mathe-

ZMichael Finn, Foreign National Scientists and Engineers n the U S L-bor Force,
1972-82 (Oak Ridge, Tenn.’ Oak Ridge Associated Universities, 1985). See also
footnote 26.

matics courses providing the basic principles needed to
complete S/E undergraduate programs. For example, of
high school sophomores in 1980 who graduated in 1982,
more than {wo-thirds had taken three or more mathe-
matics courses; fewer than one-half had taken more than
two science courses.®

Curriculum placement is a significant factor in deter-
mining the extent and type of science and mathematics
courses taken. Students following an academic track
(versus general or career) tend to elect more advanced
mathematics courses in geometry and calculus; they also
are more likely than other students to take biology,
chemistry, and physics. Between 1981 and 1985, the share
of college-bound seniors choosing academic track pro-
grams increased 2 percentage points to 78.5 percent.?’

The Scholastic Aptitude Test (SAT) attempts to mea-
sure precollege skill attainment and is widely used by
colleges in admissions decisions. The SAT contains ver-
bal and mathematics aptitude tests and offers achieve-
ment tests in a variety of subjects. Students who intend
to major in science or engineering generally score much
higher on both SAT math and verbal tests than do all
students taking these tests. Between 1977 and 1986, mean
SAT scores for students intending S/E majors remained
relatively level: quantitative scores varied between 507
and 517, and verbal scores varied between 444 a:. . 454.
However, both verbal and math SAT scores for college-
bound seniors intending to major in computer science
fell considerably during the 1977-86 period; these scores
were down 26 and 40 points, respectively.

s/e degree
production

Annual production of S/E baccalaureates awarded in
the United States had remained essentially level during
the seventies (around 290,000 degrees); during the eight-
ies, it is averaging about 2-percent annual growth. There
were about 324,000 S/E bachelor’'s degrees awarded in
1986. Since 1980, the field distribution of S/E baccalau
reates has changed significantiy, favoring production of
engineering and math science, including computer sci-
ence degrees; degree production in the social and life
sciences show the greatest decline (chart 21).

The number of S/E master’s degrees increased steadily
through the midseventies, declined somewhat in the late
seventies, then rose sharply in 1982. By 1986, an all-time

BNational Science Foundation, Women and Minoritics m Science and Enguneering
(NSF 86-301)}(Washington, D C, January 1986)

®Admssions Testing Program at the College Board, Profiles, College-Bound
Semors, 19811985, annual senes (New York: College Entrance Exammation Board)
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high of more than 62,500 students graduated with mas-
ter’s degrees in S/E fields.

The number of S/E doctorates awarded peaked at 19,000
in 1972; it then declined steadily, leveling out at a little
more than 17,000 in 1973. Since then, however, the num-
ber of S/E doctorate degrees has increased almost an-
aually (chart 21). in 1986, roughly 18,000 S/E doctorates—
59 percent of all doctorate degrees—were awarded. All
of this growth is accounted for by rapid increases in the
namber of foreign graduate students receiving such de-
grees; the number of U.S. citizens receiving S/E docto-
rates has declined somewhat since 1978. Engineering
(3,376 degrees in 1986) and the physical sciences (3,679)
have contributed most significantly to the growth in
S/E doctorates since 1982. The 7-percent increase in en-
gineering doctorates reported for 1986 repres<nted this
field’s sixth consecutive year of growth. Doctorates in
the life sciences (4,790) declined somewhat, while the
social sciences (5,818) and computer science (1,129) reg-
istered gains of 2 percent and 13 percent, respectively.

entry to the s/e
labor market

Degree recipients are the major source of new supply
to the S/E labor market. In measuring their contribution,
however, it is important to take account not only of the
number of new degrees granted, but also of the pro-
portion of degree-holders who enter the labor market
and ultimately find employment in S/E occupations.
Leakages from the S/E supply are caused by numerous
factors, including graduate school attendance, employ-
ment in non-S/E jobs, emigration of foreign student
S/E graduates, and non-labor force participation.

In 1986, relatively few recent S/E graduates were un-
able to find employment. The unemployment rates for
combined 1984-85 S/E graduates were uniformly low,
ranging from an S/E low of 1.2 percent for recipients of

engineering master’s degrees to an S/E high of 3.9 per-
cent for graduates with a bachelor’s degree in science.
Unemployment rates for master’s-level science gradu-
ates and bachelor’s-level engineering graduates were 2.6
percent and 2.4 percent, respectively.

The S/E employment rate (the proportion of employed
S/E graduates in S/E jobs) varied considerably across
fields and by degree level. Bachelor recipients in science
fields had a 53-percent S/E employment rate, while stu-
dents with a bachelor’s degree in engineering had an
89-percent rate. Comparable rates for those with a mas-
ter's degree were 84 percent in the sciences and 95 per-
cent in engineering. More detailed data on S/E
employment rates by field show that fever than one-
third of bachelor’s and one-half of master’s degree-hold-
ers in the social sciences were working in S/E jobs in
1986. This contrasts with 90-percent S/E employmeat
rates for both bachelor’s- and master’s-degree recipients
1n computer science.

Substantial field mobility can be identified at labor
market entry, a characteristic resulting from supply/de-
mand adjustments and S/E personnel flexibility. In 1986,
forexample, 30 percent of the recent bachelor’s and mas-
ter’'s graduates working as computer specialists had not
received their degrees in computer science. Rather, grad-
uates in mathematics and engineering, responding to
the job opportunities in computer specizlties, accounted
for the majority of influx from other S/E fields.

In 1986, roughly 20 percent of recent recipients of
S/E bachelor’s degrees were enrolled in full-time grad-
uate programs; an additional 11 percent were enrolled
on .. part-time basis. Corresponding rates among mas-
ter's degree-recipients were 21 percent and 9 percent,
respectively. Graduate enrollment seems inversely re-
lated to employment demand. For example, relatively
low graduate enrollment rates were observed in high-
demand fields (e.g., the mathematic sciences, computer
science, and engineering), compared to higher rates ob-
served in such fields as the physical, life, and social
sciences which show lower employment demand.
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appendix a

technical notes

basis for sectoring

The National Science Foundation follows a 4-sector
division in surveying R&D funds and personnel and
maintaining time series data on expenditures and em-
ployment:

Federal Government. This sector consists of the agen-
cies of the Federal Government.

Industry. This sector consists of both manufacturing
and nonmanufacturing companies. Manufacturing com-
panies are classified by major industry groupings. Non-
manufacturing companies include those in selected
services industries and are treated as a unit. Performance
of federally funded research and development centers
(FFRDCs) administered by industrial firms are included
in industry totals. Industry funding of industry research
and development includes all funds (e.g., from Stateand
local governments) other than those received from Fed-
eral sources.

Universities and colleges. Th!; sector consists of all
institutions of higher education, both public and private.
Expenditures of FFRDCs administered by universities
and colleges are reported separately from totals for this
sector. University funding of university research and
development includes (1) State and local government
funds separately budgeted for research and develop-
ment, and (2) restricted or general funds that the insti-
tutions themselves have been free to 2llocate for research.
Funds from the Federal Government, industry, or other
nonprofit institutions, which are supplied in the form
of grants or contracts for research and development at
a university, are credited to the appropriate source. For

example, research ccntracts from industry are treated as
university performance funded by industry as the source.
Funds given to the institution by industry for general
educational purposes and used by the school, at its dis-
cretion, for research, are treated as university perform-
ance financed with the university’s own funds.

Other nonprofit institutions. This sector consists of
institutions that fall into two general groups: (1) orga-
nizations that are primarily granting in nature, namely
private philanthropic foundations and voluntary health
agencies, and (2) public and private organizations that
are involved in performing research and development,
including FFRDCs administered by nonprofit organi-
zations.

definitions

Research and development in this report consists of
basic and applied research in the sciences (including
medical sciences) and in engineering and activities in
development, all defined below.

In terms of fields, the Federal, university, and non-
profit sectors include the broad fields of life sciences,
physical sciences, environmental sciences, mathematics
and computer sciences, psychology, physical sciences,
engineering, social sciences, and an all-inclusive other
sciences category. Industry coverage is limited to (1) the
physical sciences, including related engineering, and (2)
*ae biological sciences, including medicine but excluding
psychology: it specifically excludes reseaich in the social
sciences.
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Basic research. Within the Federal, university, and
nonprofit sectors, basic research is defined as research
cirected toward increases in knowledge or understand-
iirg of the subject under study without specific appli-
cation toward processes or products in mind. The
definition for the industry sector is modified to indicate
that basic research projects represent "’knowl-
edge...which do not have specific commercial objectives,
although they may be in fields of present or potential
interest to the reporting company.”

Applied research. Within the Federal, university, and
nonprofit sectors, applied researchis ‘efined as research
directed toward gaining “knowledge or understanding
necessary for determining the means by which a rec-
ognized and specific need may be met.” Here again, the
applied research definition for the industry sector is
modified to include . . . research projects which rep-
resent investigations directed to discovery f new sci-
entific knowledge and which have specific commercial
objectives with respect to eithe products or processes.”’

Jevelopment. The NSF s-.cvey definition of devel-
opment is ”. . . the systematic use of the knowledge or
understanding gained from research directed toward the
production of useful materials, devices, systems or
methods, including design and development of proto-
types and processes.”

current operating costs

Funds used for research and development, reported
in this study, refer to current operating costs. They con-
sist of both direct and indirect costs, including depre-
ciation, insofar as this information is available to
respondents. Capital expenditures are excluded by def-
inition in the industry and universities and colleges sec-
tor surveys. Under the accounting practices of some
Federal agencies, obligations for capital items may be
included

performer-reporting basis

In NSF surveys, respondents in all sectors indicate the
amounts they spend on research and develcpment in
their own sector and the sources of these funds. All
national totals are based on data as reported by per-
formers because they are in the best position to: (1) in-
dicate how mnch they spent in the actual conduct of
research and development in a given year, (2) classify
their work as basic, applied, etc., and (3) identify the
sector of the economy in which their financing origi-
nated. The consistent use of performer reporting also
reduces the possibility of double-counting,

Federal agency obligations are used to estimate intra-
mural rerformance in agency laboratories and therefore

are treated as the equivalent of expenditures. Such in-
tramural activuies cover costs associated with the plan-
ning and administration of intramural and extramural
R&D programs by Federal personnel as well as actual
intramural R&D performance.

In general, the Federal Government and industry have
been surveyed every year; the university and college
sector has been surveyed annually since 1972. It has not
been possible to maintain t same survey frequency for
other nonprofit institutions. The last complete survey
was conducted in 1°73. Since then, informal surveys of
this sector have periodically been undertaken. Research
and development performed by State and local govern-
ments is not included in the national totals.

Details on survey methods, coverage, concepts, def-
initions, and reliability of the estimates associated with
R&D expenditure data are contained in the complete
NSF sectoral reports on Ré&D funding.

use of time-series data

Data presented in trend tables are assembled from the
most recently completed survey cycles. Data for prior
years are reviewed for consistency with current-year’s
resnonses and, when necessary, revised in consultation
wit 1 survey respondents. Consequently, references to
data for prior years should be restricted to this docu-
ment.

defense-space-civilian
classification

Defense expenditures consist of all R&D spending by
the Department of Defense (DOD) and defense-related
atomic energy programs of the Department of Energy.
Space R&D expenditures are thcse c.ly of the National
Aeronautics and Space Administrat on. The space activ-
ities of DOD are included as spen.ting on defense, All
industry-funded research and development is classified
as civilian research and development, including expend-
itures by aerospace and electronic industries.

estimating procedure
for 1987

Federal Government. Nata are based on (1) changes
shown in Federal Funds for Research und Development: Fiscal
Years 1986, 1987, and 1988 (Federal Funds), and (2) ""Spe-
cial Analysis J” on R&D spending in The Budget of the
United States Government, Fiscal Year 1988.

Industry. Estimates are based on (i, <deral obliga-
tions reported in Federal Funds, \.., mail responses to an
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annual NSF inquiry to its Ind istrial Panel on Science
and Technology, and (3) interviews with R&D officials
in the major R&D-performing indusiries. Respondents
included 15 of the top 20 R&D-performing companies in
the United States.

Universities and colleges. Estimates are based on (1)
Federal obligatio’ s reported in Federal Funds, (2) extrap-
olations of recent trends for each of the non-Federal
sources, and (3) a series of interviews with university
survey respondents in which they were asked to give
some indications of future R&D spending levels.

Other nonprofit institutions. Estimates are based on
(1) Federal obligations reported in Federal Funds, (2) ex-
trapolations of recent trends in R&D performance and
funding within the industry and uriversity sectors, and
(3) an informal review of R&D expenditure trends ex-
pected by institutions in the nonproti® sector.

human resources

A variety of surveys and estimation techniques are
used to gather information on the numbers and char-
acteristics of persons engaged in science and engineering
(S/E) activities in all sectors of the economy. In general,
two concepts are used in reporting worker inputs for
research and development: surveys directed at employ-
ers and surveys directed at individuals. The employer
surveys focus on the amount of time—in terms of per-
son-years—devoted to the performance and manage-
ment of research and development. Surveys of the
individual result in data which reflect the demographic,
primary work activity, and economic characteristics of
the respondents.

Details on survey methods, coverage, concepts, def-
initions, and reliability of the estimates associated with
S/E personnel data are contained in the complet: NSF
reports on each aspect of the S/E labor force.
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Table B-1. Transfers of funds expended annually for performance of research and development by sector,
distributod by source: selected years'

{Dollars in miilions)

Federsl

Govemment

Total Totsl

funds funds
Year Total used used

1,010 3,630
1953 5,124

1,728 10,500
1960 .. 13523

3003 14,185
1965 20,044

3,220 15,540
1966, . 21,048

3,300 16,305
1967 23,146

3494 1749
1968.. ... 24,605

3.503 18,308 2225
1960 25,631

4079 18,087 238
1970 .. . 26,134

4228 18,320 2500
1971 .. . 26,676

4,500 19,552 2830
1972. . 28477

4,782 2120 24884
1973 .. 30,716

4911 2007 3023
1974 . . 32,864

5354 24187 3400
1975.. . 35213
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Table B-1. Transfers of funds expended annually for performance of research and development by sector,
distributed by source: selected years'—Con.

[Dollars in millions}

Federal
Govemmen?
Tows
funde
Yoar otal used
5,760
1978. .. 39,018
8,012
w77 ..... 42,783
(5 1)
1978... .. 40,129
7.7
1979. . 54,833
7632
1980. ... 62,563
0,425 2300
1901 71,840
9141 2425
1982 . . 79316
10,582 2075
1983.. . 87,204
1572 2975
1984.. ... 97,630
12,045 3280
195 . .. 107,438
13535 3400
198 .. . 114,007
(ont)
15450 3450
907 ... 123,050
(08}
AN deta are based on reports by performers. - “Deta since 1973 have been estimated based on a survey conducted i thet yeer.

2Expenditures lor federally funded reesarch and development centers (FFRDCs) admnetered by SDistribution by non-Federal sources has been estmated for all yesrs
both industry and by nonprofit institulions are included in the totals of the respectve sectors Sincludes State and local funds

3FFADCe administerad by individual universites and colleges and by urversy coneorta. SOURCE. Natone' S Foundeton, SRS
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Table B-2. Transfers of funds expended annually for performance of basic research by sector, distributed by

source: selected years'
[Dollars in millions)

Total
furds
Year Total used
101

1953. . 441
160

1900. . 1.197
384

1965. . . 2.555
385

1908 . 20814
435

1967. . 3.058
432

1908. . 3,298
532

1909 . 3.441
577

1970. .. 3549
588

1971. . 3,672
625

1972. .. 3829
608

1973. . 3.946
000

1974. . . 4,29
734

1975. . . 4,006

AN
Q

Aruitoxt provided by Eic:

Useversbes and colleges FFRDCs? Other nonprofit institutions? 4
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Table B-2. Transfers of funds expended annually for performance of basic research by sector, distributed by
source: selected years'—Con.

[Dollars in millions)

Federas
Government
ot §
funds
Your Total uveed
788
1978. 4977
$
1977.... . 5,537
1,029
1978. .. . 6,362
1,000
1979. 1.257
1,182
1900... .. 8,079
1,302
1901. 9,180
1,465
1982. 9.937
1,000
1983.. ... 11,030
1,081
1984. 12,036
1,923
1985. 13,081
2019
1908. . 14,163
(ont)
2220
1987...... 14,950
(ont)
Al deta are based on reports by performers.

ERIC

O A .1 7ox rovided by ERIC

ZExpenditures for federally funded resserch and development centers (FFROCs) admimetered by
both incustry and by nonprofit insituions are ncluded i the 1otals of the respective sectors.

JFFRDCs administersd by indrvidusl universties and colleges and by unwversity coneorba.

Totel Total
funds funde
used used
50 484
402 510
567 585
78 680
708 760
883 825
870 865
983 945
1,052 1010
1078 1075
1.150 1,100
1,200 1,160

v

“Deta snce 1973 have been estimated based on a survey conducied m that yeer.
SDwtribubon by non-Federal sources has been estimated for s years.

Sincludes State and local govemment funds.

SOURCE- Natonal Scence Foundation, SRS




Tabile B-3. Transfers of funds expended annually for performance of applied research by sector, distributed by
source: selected years'

[Doliars In millions)
Federal Associsted
Govemment Universities and colleges FFRDCs? Other nonprofit inetitutions*

Total Total Total Total Total
funds funds funds funds funds
Year Total used used used used used
345 728 130 “ 34

983 . 1279
505 2,029 17 12 95

1960. .... 3,020
900 2,088 » 204 208

1965 . 4,330
297 284 28 207 28

1908. ... .. 4,601
1,027 205 374 219 245

1967..... 4,780
1,110 3124 404 231 202

1908...... 5131
1114 27 407 210 20

1900... .. 5318
1327 3427 -4 218 ]

1970...... 5,720
1,302 ans 474 210 k< )

197M...... 5,730
1,360 3514 524 2 s

1972...... 5,964
1.480 3825 n3 26 k<)

1973.. ... 6,507
1574 4200 758 217 413

1974. .. .. 1228
1.730 4570 51 284 440

1975...... 7,803




Table B-3. Transiers of funds expended annually for performance of applied research by sector, distributed by
source: selected years'

[Dollars in miilions]

Federal [ Associated

Govemment FFRDCs®

Total Total

funde funds

Your Total ] used

2,003 74
1978... .. 9,046

2,044 4085
wrr ... 9,745

2,192 540
we. .. . 10,044

2,362 580
", .. 12,372

2404 700
1900. ..... 14,050

2732 900
0et...... 16,877

2729 795
1982...... 18,518

3,020 %0
1963, ..... 20,351

2903 50
1984. .. . 2,188

313 1,008
1905. ... . 24,032

3,141 1,060
1908. ... . 24,752
(oot}

3318 1,100
1907...... 28,010
(ost)
Al deta are based on reports by performers. “Deta since 1973 have been estimeted based on & survey conducted in that yeer.
Wmmmmwmmm)mw $Distriusion by non-Federal sources s been estmated for all years.
both industry and by nonprofit inetitutions are included in the totals of the respective sectors. includes State and local fund
mwwwmmwwwmm SOURCE- } ' Sc3 Foundaton, SRS

o)

ERIC

Aruitoxt provided by Eic:




Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by
source: selected years’

[Dotiars in mililons}
Federal
Government
Total
funds
Yeoar Total used
564
1953. ... 3,404
71
1900.. . 9,308
1,739
1965 ... 13,150
1,838
1968 . 1443
1934
1987 . .. 15,310
1952
1908.. . . 16178
1857
1960 10874
2175
1970 . 16.865
2,340
1w .. 17.265
2,605
1972 18.664
2674
1973. . . 20,175
2641
1974 . 2° 397
2,890
1975 . . 2,742

(& §
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Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by
source: selected years'

[Dollars in millions)

Yo Totat
1978. . 24,995
1977..... 27,501
1978. . 30,683
1979 35,304
1900. . 40,464
1901 . 45,783
1902. 50,881
1963. . . 55,814
1984.. . . 63416
1985 ... 00,723
1006. . 75,762
(ost)
1907.. . . 82,000
(ont)
1A data are based on reporis by performers. “Data since 1973 have been estimated besed on a survey conducted in thet yeer.
2Expenditures for federally funded research and deveiopment centers (FFRDCs) adminstered by  *Drstribution by non-Federal sources has been estimated for all yesrs.
both ndustry and by nonproft institubons are inciuded in the fotals of the respective sectors. nckudes State and local '
3FFRDCs adnwnistered by individual universibes and colleges and by university consortia. SOURCE. N 'S Found SRS
- [~glp)
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Table B-5. Sources of funds fcr research

Table B-6. Research and development performance

and development by sector by sector
[Dollars in miltiona] [Dollars in milliona]
€ srrent dotiars Current dollsrs
Universities Other Universities Other
Federal and nonprofit Federal and Assgciated | nonproft
Year Total Govemment | Industry colleges Institutions Year Total | Government | Industry | colleges FFADCs | institutions
1053 . $ 5124 $ 2753 $ 2,245 $ 72 $ 54 1953 5124 | $ 1.010 $3630 | $§ 255 $ 121 $ 108
1900 . 13523 8,738 4518 149 120 1960 13523 1,726 10,509 646 360 282
1985 ... . 20,044 13,012 6,548 267 217 1965 20,044 3.093 14,185 1.474 629 663
1906 .. 21,848 13,968 7328 304 246 1966 21,846 3.220 15.548 1.715 630 733
1967 .... 23,148 14,395 8,142 U5 264 1967 23,148 3,396 16,385 1,921 673 m
1068 .. 24,805 14,928 9,005 390 282 1968 24,605 3,494 17,429 2,149 719 814
1900 .. 25,631 14,095 10,010 420 306 1969 25,631 3.503 16,308 2225 725 870
1970 .... 26,134 14,882 10,444 461 337 1970 26,134 4,079 18,067 2,335 737 916
1971 .. . 26,676 14,964 10.822 529 381 1971 26,676 4,228 18,320 2500 716 912
1972 .... 28477 15,008 11,710 574 385 1972 28477 4,590 19,552 2,630 753 952
1973 . .. 30,718 16,399 13,283 613 4913 1973 30,718 4,762 21,249 2,084 817 1,006
1974 . . 32,084 16,850 14,878 877 459 1974 32,864 4911 22,887 3.023 865 1,178
1975 . . 35213 18,109 15,820 749 535 1975 35,213 5354 24,187 3,409 987 1,276
1976 . ... 39,018 19.914 17,694 810 600 1976 . 39,018 5769 26,997 3.729 1,147 1,378
1977 .... 42,783 21,504 19,629 688 872 1977 42,783 8,012 29 825 4.087 1,384 1,495
1978 ..... 48,129 23,878 22,450 1,037 766 1976 46,129 8811 RN 4.625 1.717 1,672
1979 .. . 54,933 26,615 26,082 1.198 83s 1979 54,933 7417 38,226 5,361 1935 1,994
1900 . ... 62,503 29,453 30,913 1,318 909 1960 62,583 7,632 44,505 6.060 2248 2,1%0
19681 ... . 71,840 33,405 35.944 1,520 7 198, . 71.840 8,425 51,810 6.819 2,486 2,300
1982 . ... 79.318 36,505 40,096 1,690 1,025 1982 79318 9,141 57.995 7276 2479 2,425
1983 ..... 87,204 40,671 43,515 1,881 1137 1983 87,204 10,582 63,403 7.807 2,737 2,675
1904 ., 97,038 45,340 49,066 2,024 1,208 1964 . 97,638 11,572 71.470 8,503 3118 2975
1905 .. .. 107,438 51,278 52,597 2259 1,304 1985 107,436 12,945 78,208 9.504 3529 3,250
1908 ... . 114,007 55.273 55,549 2,500 1375 1906 114,697 13535 83,562 10,600 3,600 3,400
1987 . .. 123,050 60,350 58,570 2,700 1,430 1987 123,050 15,540 89,200 11,150 3.000 345
Constant (1882) dollars' Constant (1962) dollars'
Universities Other Universities Other
Federal and nonprofit Federal and Associated | nonprofit
Year Total Government Industry colieges institubons Year Total | Government | Industry colleges FFRDCs | mstitutions
1953 . $ 19,744 $10,590 $ 6,671 $ 276 $ 208 1953 19,744 | § 3.867 $14,021 $ 976 $ 463 $ 4@7
1900 .. . 43,648 28,191 14,591 479 387 1960 43,048 5,548 33,955 2077 1,157 m
195 ... 59,351 38,532 19,384 791 643 1965 . 59,351 9,164 41,992 4,387 1,864 1,963
1906 . . 62,509 40,047 20962 875 706 1968 62,589 9,269 44,474 4,937 1813 2,097
1967 ... . 64,408 40,057 22,654 960 735 1967 64,406 9.452 45,590 5.347 1,873 2,145
198 .. .. 65,458 39,788 23.869 1.049 752 1968 . 65.458 9,395 46,194 5,776 1933 2,187
1900 ..... 64,672 37.660 25,168 1071 5 1969 64,672 8.936 46,023 5676 1,849 2187
197 . . . 62,405 35,638 24,851 1,111 807 1970 62,405 9,834 42,906 5,629 17177 2179
197 ..., 60,385 33,068 24,387 1212 820 1971 60,385 9.684 41,280 5726 1,640 2,055
1972 ..... 81,414 34,146 25,190 1,246 832 1972 . 81,414 9,965 42,0568 5719 1,635 2,048
1973 ... . 62,427 3347 26,837 1,268 844 1973 . 62,427 9.849 42,893 5,965 1,690 2,00
1974 .. . 61,487 31,720 27,576 1,298 865 1974 81,467 9.415 42415 5,796 1,658 2,183
1975 ..... 50,083 30,968 26,679 1,302 18 1975 59,883 9,308 40,781 5,927 1,718 2151
1976 . ... 02,134 31,813 28,058 1,305 959 1976 62,134 9,283 42,805 8.007 1,048 2,182
1977 . ... 63,653 32,152 20,178 1,325 1.001 1977 63,653 8,969 44,330 8.067 2,085 2,222
1978 . .... 66,709 33172 31,08 1,446 1,064 1978 66,769 9,497 48.115 8,449 2,394 2,315
9 ..... 70,077 34,271 DI1w 1,530 1.071 1979 70077 9.521 48,652 6.882 2484 2,538
1900 ., .. 73,235 34,548 36,066 1,555 1,068 1980 73.235 9.008 51,919 7,151 2,650 2,508
1981 ..... 76,610 35,685 38,257 1,631 1,037 1981 76.810 9.039 55,140 7,318 26687 2,448
1982 . . 79316 36,505 40,096 1,680 1,025 1962 ,218 9.141 57.995 7,276 2479 2,425
198 ..., 83.001 39,097 41,896 1,805 1,093 1963 83,891 10,153 61,047 7.490 2628 2.57¢
194 ...., 90,541 42,007 45,544 1,671 1,119 19684 . 90,541 10,6968 06,342 7.859 2882 2,762
195 .. .. 96,532 46,030 47,310 2023 1170 1985 96,532 11,580 70,350 8F 3,180 2923
1906 ..... 100,308 46,318 48,702 2117 1,201 1968 . 100,398 11,765 73.268 9,224 3135 2,981
1987 ., .. 104,345 51,154 49,603 2,288 1212 1967 . 104,345 13,079 75.683 9,439 317 2,927
123sed on GNP impiicit price deflator 1Based on GNP ‘mplicit pnce defiator.

SOURCE: National Science Foundstion, SRS

Emc
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SOURCE National Science Foundation, SRS

53




E

Table B-7. Sources of funds for basic
research by sector

[Doliars in milliona]

Table B-8. Basic research performance by sector

[Dollars in millions]

Current doilars Cur.ant Dollars
Universities Other Universiies Other
Federal and nonprofit Federal and Associated | nonprofit
Year Total Government | industry colleges nstitutions Year Total | Gevenment | Industry | colleges FFRADCs | institutions
1953 $ 441 $ 251 $ 153 $ 10 $ 27 1953 S 441 $ 101 $ 151 $ 110 $ 33 $ 46
1960 . 1,197 715 342 72 68 1960 1,197 160 376 6. . o7 131
1965 . 2,555 1,809 461 164 121 1965 2,555 364 582 1,138 208 253
1966 2614 1.976 510 197 129 1966 2814 385 624 1,303 227 275
1967 3.058 2,201 492 223 140 1967 3.056 435 629 1,457 250 285
1968 3,296 2.336 535 276 149 1968 3296 432 642 1,649 278 297
1969 3441 2,441 540 298 162 1969 3441 532 616 .71 275 305
1970 .. 3.549 2,489 528 350 182 1970 3.549 577 692 1,796 269 305
1971 . 3.672 2,529 547 400 196 1971 3.672 586 590 1.914 260 322
1972 3.829 2,633 563 415 218 1972 3829 625 593 2,022 244 345
1973 . 3.946 2,709 605 406 224 1973 3.946 608 631 2,053 297 357
1974 4,239 2912 651 432 244 1974 4239 696 699 2154 285 405
1977 4,608 3139 705 476 286 1975 4.608 734 730 2410 309 425
1976 4.977 3.436 769 475 297 1976 4977 786 819 2.549 359 464
1977 5,537 3.823 850 527 337 1977 5,537 914 EAR) 2,800 402 510
1978 . 6.392 4,445 964 605 37e 1978 6.392 1,029 1,035 3,176 587 585
1979 7257 5.044 1.092 709 412 1979 7,257 1,089 1,158 3612 718 680
1960 8.079 5.581 1267 800 451 1980 8.079 1,162 1.325 4,026 786 760
1981 9,180 6.211 1,588 906 475 1981 9,180 1,302 1,614 4,576 863 825
1982 9.937 6.616 1613 982 496 1982 9.937 1465 1,880 4.857 870 885
1963 11,039 72" 2,045 1,144 579 1983 11,039 1,690 2,152 5,269 963 945
1964 12,036 7.816 2418 1,214 588 1984 12,036 1,861 2475 5,638 1,052 1,010
1985 13,001 8,427 2647 1,382 645 1965 13.081 1,923 2,628 6,377 1,076 1.075
1906 . 14,163 9.133 2815 1,530 685 1986 14,163 2,019 2,794 7,100 1,150 1,100
1967 14,950 9.670 2,970 1,600 710 1987 14,950 2220 3.000 7370 1,200 1,160
Constant (1962) dollars' Constant (1982) dollars'
Universities Other Universities Other
Federal and nonprofit Federal and Associated |  nonprofit
Yaar Total Gover™ 1t | Industry colleges nstitutions Year Total | Govemment | Industry | colleges FFRDCs | instiutions
1953 $ 1,695 $ 962 $ 591 $ 38 $104 1953 $ 1,695 $ 367 $ 583 $ a1 $ 126 $178
1960 3.856 2,301 1,105 231 219 1960 3.858 514 1,215 1392 312 423
1965 . 7.568 5303 1,365 486 358 1965 7,568 1,079 1,753 3372 816 749
1966 8,084 5.687 1.459 587 370 1966 6.084 1,108 1,765 3,751 653 767
1967 8.505 6.125 1.389 621 390 1967 8.505 1.211 1,750 4,055 696 793
1968 . 6.826 6,267 1419 742 398 1968 8.826 1,162 1,702 4,434 742 787
1969 8.744 6,214 1.359 760 a1 1969 6,744 1,357 1,554 4,385 702 767
1970 . 8.527 5,990 1.258 844 436 1970 8,527 1,391 1,432 433C 649 726
1971 8377 5.780 1.234 916 446 1971 8.377 1,342 1,329 4,384 596 726
1972 8,294 5710 1.212 901 472 1972 8.204 1,357 1,278 4,390 530 742
1973 8.112 5,586 1.224 844 459 1973 8.112 1,257 1.274 4.248 614 ™
1974 8.056 5.557 1.210 826 461 1974 8.056 1,334 1,295 4,130 546 751
1975 7,951 5,436 1,192 831 491 1975 7.951 1.276 1,231 4,180 537 n7
1976 .. 7,985 5,523 1.221 765 475 1976 7.885 1,268 1,299 4,108 576 736
1977 . 8.253 5,701 1,264 786 502 1977 . 8,253 1,364 1,354 a7 600 758
1978 5.897 6,192 1,336 844 525 1976 . 8.897 1435 1,433 4428 791 610
1979 . 9.296 6.468 1.391 910 527 1979 9.296 1,398 1474 4.637 922 865
1960 9,506 6,552 1,480 944 529 1980 9,506 1,395 1,548 4,751 929 887
1961 ... 9.828 6.657 1,692 972 508 1981 9.828 1,397 1,716 4,909 926 676
1962 9.937 6,646 1,813 982 496 1982 . 9.937 1,485 1.880 4,857 870 865
1983 10.602 6.980 1,968 1,098 556 1963 10.602 1.621 2,072 5.055 943 910
1984 . .. 11,139 7229 2243 1,122 544 1984 11,139 1,720 2297 5211 972 938
19685 11.727 7.550 2.380 1.219 578 1985 . 1727 1,722 2,364 5710 965 967
1906 12,356 7.960 2466 1,332 598 1986 12,356 1,758 2,450 6.162 1.001 964
1987 . .. 12,664 6,188 2519 1,354 602 1987 12,664 1879 2545 6,239 1,018 964
1
Based on GNP implicit pnce deflator Based on GNP impicit pce defiator
SOURCE. National Science Foundation, SRS SOURCE National Science Foundation, SRS
o
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Table B-9. Sources of funds for applied Table B-10. Applied research pertormance by sector
research by sector [Dollars in millions]
[DoVars in millions]
Current dolars Currant dollars
' Universities Other Universities Other
Federal and nonprofit Federal and Associated | nonprofit
Year Tota! Covamment | Industry colleges insttutions Year Total | Government | Industry colleges FFRDCs | insttutions
1953 $ 1279 $ 7 $ 455 $ 57 $2 1953 $ 1279 $ 345 $ 726 $ 130 $ M4 $34
1960 .. 3,020 1,388 1,226 66 40 1960 3,070 595 2,029 179 122 95
1965 . 4,339 2,524 1,654 88 73 1965 4,339 990 2,658 279 204 208
1988 . 4,601 2,582 1,841 89 89 1966 4,601 997 2,843 328 207 226
1967 . 4,780 2,694 1,889 102 95 1967 4,760 1,027 2915 74 219 245
1968 . 5131 2,610 2,125 97 99 1966 5.131 1,110 312, 404 231 262
1969 8318 2,785 23:0 105 n- 1969 5,316 1,114 3,267 407 210 298
1970 5,720 3,080 2427 98 - 1970 5,720 1,327 2,427 427 216 33
1971 . §,738 3,008 2,494 115 12¢ 197 5,739 1,302 3415 474 210 338
1972 . 5984 3,104 2,615 140 125 1972 5,984 1,360 3514 524 221 365
1973 8,597 3,394 2,691 172 140 1973 6,597 1,480 3.625 73 226 353
1974 . 7.228 3,54 3,332 203 159 1974 7,228 1574 4,288 736 217 a3
1975 . 7.863 3,940 3517 224 182 1975 7.863 1,730 4570 851 264 448
1776 . 9,046 4,534 4,003 283 226 1976 9.046 2093 5112 1,016 327 498
1977 9,745 4,788 4410 303 246 1977 9.745 2,044 5,636 1,067 465 533
1976 . 10,844 5,229 4,981 354 280 1978 10,844 2192 6,300 1213 549 690
1979 . . 12,372 5,670 5,794 404 304 1979 12,372 2,392 7,225 1,465 580 710
1980 . 14,050 6,599 6.695 428 328 1980 14,050 24" 8.450 1,691 700 725
1981 .. 16,877 7474 8,529 513 361 1981 16,877 - 10,699 1,866 800 760
1962 18518 8.135 9,416 588 379 1982 . 18,518 9 12175 2,004 795 815
1983 20,351 9,244 10,103 611 393 19683 20,351 3,020 13,505 2,101 850 875
1964 . 22,186 9,971 11,095 680 440 1984 122,188 2,903 15,028 2,390 950 915
1985 24,632 1,449 11,962 752 469 1585 24,632 3133 16,911 2572 1,066 950
1986 24,752 10,862 12,590 810 480 1986 24,752 3141 16.711 2,900 1,050 950
1987 26,012 11,300 13,290 910 510 1987 26,010 3315 17,550 3.080 1,100 965
Constant (1982) dolisrs' Constant (1982) dolisrs'
Universities Other Universities Other
Federal and nonprofit Federa! and Associated | nonprofit
Year Total Government | Industry colleges nstrtutions Yea- Total | Governmunt | Industry | colleges FFRDCs | insttutons
1953 $ 4922 $ 2670 $ 1,757 $218 $ 77 1953 $ 4922 $1,321 $ 2,804 $ 498 $168 $131
1960 9,743 5,441 3,961 212 129 1960 9,743 1913 6.556 575 392 307
1965 12,849 7.47% 4,896 261 216 1965 12,849 2933 7.869 £27 504 616
1966 13,189 7411 5,266 256 255 1966 13,189 2870 8,132 944 596 646
1967 13,301 7.497 5.256 284 264 1967 13,301 2,858 8N 1,041 610 682
1968 13,666 7.509 5633 261 264 1966 13,666 2985 8.280 1,086 621 694
1669 . 13,428 7,059 5,833 268 268 1969 13,426 2,842 8.263 1,038 636 749
1970 13.671 7,385 5775 236 275 1970 13,671 3199 8,154 1029 521 768
1971, . 13,005 6,845 5,620 263 277 1971 13,005 2,982 7.695 1,086 481 762
1972 . 12914 6,715 5,625 304 270 1972 12914 2953 7,559 1,138 480 785
1973 13.437 6,959 5837 356 285 1973 13,437 3,061 1721 1.475 467 73
1974 13,557 6.692 6177 389 299 1974 13,5, 3,018 7.947 1.411 416 765
1975 13407 6,775 5,932 389 an 1975 13,407 3,008 7.705 1479 459 755
1976 14,430 7,265 6,348 456 361 1976 14,430 3an 8.105 1.637 527 790
1977 14,504 743 6.555 452 366 1977 14,504 3,049 8.377 1,592 694 792
1978 15,053 7.273 6.89° 494 3489 1978 15,053 3,056 8,723 1,691 765 c7
1979 15,795 7513 7375 519 388 1979 15,795 307 9,196 1,881 745 <M
1830 16,456 7,755 781 505 385 1980 16,456 2931 9,856 6 826 846
1961 .. 16,008 7.994 9,078 550 386 1981 18,008 2931 11,387 2 858 830
1962 A 18518 8,135 9,416 588 379 1982 18,516 2,729 12,175 20u4 795 815
1983 19,574 6,883 9,727 586 376 1983 19574 2,897 13,003 2,016 816 342
19684 20,569 9,235 10,298 629 408 1984 20,569 2,683 13,950 2,209 878 849
1985 .. 22129 10,275 10,75% 673 L] 1985 22129 2,605 15,212 2303 954 055
1966 21,659 9,488 11,038 705 428 1986 21,659 2735 14,652 2525 914 833
1987 . 22,054 9,576 11,276 770 432 1987 22,054 2,806 14,691 2,607 931 819
|
Based on GNF impiicit pnce defiator 'Based on GNP implict pre defiator
SOURCE Natwonal Science Foundation SRS SOURCE National Science Foundation, SRS




Table B-11. Sources of funds for

Table B-12. Development performance by sector

development by sector (Dollars in millions]
[Dollars in mitlions}
Current dollars Current doliars
Unwversities ! Other Universities Other
Federal and nonprofit Federal and Associated | nonprofit
Year Total Govemment | Industry colleges nsttutions Year Total | Govemnment | Industry | colleges FFRDCs | insttutions
1953 $ 3,404 $ 1,755 $ 1,637 $ 5 $ 7 1853 $ 3,404 $ 564 $ 2753 $15 $ M $ 28
1960 9,306 6,335 2,948 1" 12 1960 9,306 7 8,104 34 141 56
1965 13,150 8,679 4433 15 23 1965 13,150 1,739 10,935 57 217 202
1966 14431 9,408 4977 18 28 1966 .| 14,431 1,838 12,081 84 196 22
1967 15,310 9,500 5,761 20 29 19€. 15,310 1,934 12,841 90 204 241
1968 18,178 9,762 6,345 17 34 1968 18,178 1472 13,663 96 212 255
1969 16,874 9,669 7.150 17 38 1969 16,874 1,087 14,403 107 240 207
1970 16,865 9,323 7.489 13 40 1970 16,865 2175 14,038 112 252 288
1971 17,265 9,427 7.781 14 43 1971 17.265 2,340 14315 112 246 252
1972 18,664 10,071 8,532 19 4?2 1972 18,664 2,605 15,445 84 288 242
1973 20175 10.296 9,797 k<] 49 1973 20, 2674 16,793 118 204 296
1974 21,397 10,404 10,895 4?2 56 1974 21,397 2,841 17,900 133 363 360
1975 22,742 11,030 11,598 47 67 1975 22,742 2,890 18,887 148 "4 403
1976 24,995 11,944 12,922 52 77 1976 24,995 2,890 21,066 184 461 414
1977 27,501 12,965 14,369 58 89 1977 . 27,501 3,054 23,27¢ 200 517 452
1978 30,893 14,202 16,505 78 108 1978 30,893 3,590 25,969 236 601 497
1979 35,304 15,901 19,196 85 122 1979 35,304 3,936 20,843 284 637 604
10 40,464 17,293 22,951 0 130 19680 40,464 3,966 34,730 343 760 685
1981 45,783 19,720 25,827 101 135 1981 . | 45,783 4,391 39,497 377 823 695
1982 50,661 21,724 28,867 120 150 1982 50,861 4,947 43,940 4915 814 745
983 . 55814 24,156 31,367 126 165 1903 55.814 5,872 47,748 437 904 855
1984 63,416 27,553 35,553 130 180 1984 63,418 6,808 53,967 475 1,116 1,050
1985 69,723 31,400 37,988 145 190 1985 59,723 7.889 58,669 555 1,385 1,225
19686 75,762 35,278 40144 160 200 1986 75,782 8,375 64,057 600 1,400 1,350
1987 82,090 39,380 42,310 190 210 1987 82,090 9,915 68,650 700 1,500 1325
Constant (1982) dollars’ Constant (1982) dollars'
Universities Other Universities Other
Federal and nonprofit Federal and Associated |  nonprofit
Year Total Government | Industry colleges nstiutions Year Total | Govemment | Industry | colleges FFRDCs | mstrutions
1953 $13,127 $ 6758 $ 6,323 $19 $27 1953 $13,127 $2,156 $10633 $ 57 $ 168 $ 108
1960 30,049 20,450 9,525 35 39 1960 30,049 321 26,184 109 453 181
1965 38,934 25,698 13,123 “ 68 1965 38,934 5,153 32,371 168 643 598
1968 41317 26.949 14,236 52 30 1966 41,317 5,201 34,557 242 564 664
1967 42,601 26,435 16,029 56 81 1967 42,601 5,383 35,729 250 568 871
1968 42,965 26,012 16,817 46 90 1968 42,965 5249 38,213 258 570 876
1969 42,500 24,387 17,974 43 96 1969 42,500 4,737 38,207 273 612 871
1970 40,206 22,261 17,818 N 95 1970 40,206 5,243 33,400 2/0 608 685
1971 39,003 21,341 17,533 32 97 1971 39,003 5,360 32,256 257 563 568
1972 40,206 21,722 15,352 “ 0 1972 40.206 £ 856 33,222 182 625 521
1973 . 40,878 20,934 19.776 68 99 1973 40,878 5,.31 33,87 24 608 597
1974 39,854 19,478 20191 81 105 1974 39,854 5,063 3, 255 696 667
1975 38,525 18,775 19,555 82 114 1975 . | 38,525 5.024 31,845 257 720 679
1976 39,719 19,025 20,489 84 122 1976 39,719 4,655 33,401 264 743 656
1977 40,696 19,320 21,357 87 132 1977 40,896 4,556 34,599 208 m 872
1978 42819 19,707 22,854 109 150 1978 42,819 5,008 35,958 329 038 688
1979 44,986 20,290 24,432 109 156 1979 44 986 5,053 37,963 365 818 769
196G 47273 20,240 268,775 106 152 1980 47,273 4,680 40,516 405 897 778
1981 48,774 21,034 27.487 08 144 1981 48,774 471 42,036 404 883 740
1982 50,661 21,724 28,867 120 150 1982 50 861 4,947 43,940 415 814 745
1963 53,715 23,234 30,201 121 159 1983 53,715 5,634 45,972 419 867 823
1984 58,833 25,544 33,002 120 167 1984 58,833 6,293 50,095 439 1,032 975
1985 62,676 28,205 3417 130 m 1885 . 62,676 7,063 52,774 497 1,240 1,102
1968 68,383 30,870 35,198 139 175 1986 86,383 7.292 56,166 522 1,219 1,184
1987 89,627 33,390 35,898 161 178 1987 89,627 8,393 568,247 593 1,270 1,124
|
'Based on GNP implictt pnce deflator 'Based on GNP implicit price deflator
SOURCE National Science roundation, SRS SOURCE National Science Foundation, SRS
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Table B-13. Trends In Federal and non-Federal R&D outlays:
1953 and 1960-87

{Percents]
Federal

Detense Space Cwilian Non-

Year Total related related related Federal

1953 54% 48% 1% 5% 46%
1960 65 52 3 9 35
1961 . . 65 50 6 9 35
1962 64 48 7 9 36
1963 .. 66 41 14 11 34
1964 66 k14 19 9 34
1965 65 33 21 1 35
1966 . 64 33 19 12 36
1967 . 62 35 14 13 a8
1968 61 3as 13 13 39
1969 .. 58 34 11 13 42
1970 57 33 10 14 43
1971 56 32 9 15 44
1972 .. 56 32 9 15 44
1973 . 53 30 8 15 47
1974 . 51 27 8 16 49
1975 51 26 8 17 49
1976 . 51 26 8 17 49
1977 . 50 25 8 17 50
1978 . 50 24 7 19 50
1979 . 49 23 7 19 51
1980 . .......... 47 22 7 18 53
1981 .. 46 23 7 16 54
1982 . 46 25 7 14 54
1983 ..... 47 27 7 13 53
1984 . ... 46 28 6 12 54
1986 ..... L . 48 31 5 12 52
1986 (est) .. .. . . 48 32 4 12 52
1987 (est) . . .. 49 33 4 12 51

NOTE' Because of rounding, detasl may not add to 100
SOURCE Natonal Science Foundation, SRS

Table B-14. Full-time-equivalent (FTE) sclentists and engineers employed in research and development by
sertor: selected years'

s

[in thousands]
Sector 1954 1961 1965 1969 1972 1975 1978 1981 1982 1983 1984 1985 19862
Total . 2371 4257 4946 553.2 5153 §527.7 5870 6837 7028 7229 746 3 7725 802.3
Federal Government® ..... . a7 51.1 618 66.5 61.4 58 4 571 §9.2 600 613 6c1 62.9 63.3
I S e 164 1 3120 3484 385.6 353.9 3638 4142 498 8 5180 5333 552 4 570.3 595.2
,,,,,,,,,,,,,,,,,,, 25.0 424 53.4 683 665 698 766 83.3 844 855 88 6 3.2 967
Scientists and engineers 203 338 404 50 4 489 51.2 560 58.9 595 60.6 62.5 65.8 678
Graduate students® 47 88 130 179 17.6 186 20.6 244 249 249 26 1 274 289
FFRDCs, totai ......... 50 9.1 111 11.8 117 12.7 141 154 154 153 152 18.8 168
Scientists and engineers 49 8.8 10.7 1114 1.3 123 137 150 15.0 149 148 182 16.2
Graduate students® . .... A 3 L) 5 L) 4 4 4 4 4 4 L) 4
Cther nonprofit

institutions* . ....... .... 5.3 1.1 199 212 218 230 250 270 270 275 280 295 305

*Number of ful-time employses pius the FTE of part-time empioyees. Excludes scientists and SExciudes social scientists

ny Y008 @Mpioyed in State and local government agencies. Totals may be uncerstated Ly about
§ percent because of incomplets data on summer employment at universihes ~ ~d colieges

NOTE The figures for the industry sector represent yearly averages.

‘lndudnl “*h civilan and military service personnel and managers of ressarch and deveiopment
“inciudes prodessional RED personnel employed at FFRDCs admintstered by organization i the
sector.

Aruitoxt provided by Eic:
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Table B-15. National

expendituras for performance of
R&D as a percent of gross
national product (GNP) by source
Non-
Year Total | Federal | Federal
1853 . 138%]| 074% | 064%
1954 .......... 162 84 .67
1955... ... 1.52 .86 66
! 1.95 ) 113 82
W .. 2.1, 135 81
1958 . . 2.34 1.48 86
1959 ..... 2.49 162 87
1960 ...... 262 170 2]
1961 . 268 1.73 95
1962 . 2.68 1.72 95
1963 ..... 2.81 185 96
1964 . . 290 193 97
1965.... ....... 2684 185 100
1966 . 283 1.81 102
1967 . 264 1.76 107
1968 . . 2.76 1.67 108
1969 . . 2.66 1.55 11
1970... ........ 257 147 1.11
1971 . 242 1.36 1.06
1972 . 235 130 104
1973..... 22 1.21 105
1974 ...... ..... 223 114 109
1975..... 2.20 113 1.07
1976 ....... 219 1.12 1.07
1977 . 215 1.08 106
1978 . . 214 1.06 108
1979 ...... . .. 2.19 107 112
1960 . . 229 1.08 1.21
1981 . .......... 235 109 1.26
1982... ....... 2.51 1.15 1.35
1963 . . 2.56 1.19 1.37
1964 . . 259 120 139
1965 ..... 2.68 128 1.40
1966 (est) . .. 2.7 131 1.40
19687 (est) ... .. 274 1.34 1.40

SOURCES. Nat.unal Science Foundation, SRS, and Depart.
ment of Commerce

Table B-16. Fuli-time equivalent

R&D scieritists and engineers
and employed civilian labor
force: selected years
[in thousands)
— Emy.loyed
R&D sciontists | cvilian labor
Year and engineers force
1967 ... ... 534.4 74,372
1969 .... . . 5532 77,902
1971 ...... . 524.0 79,367
1973 ......... 5148 85,064
1975 ....... 527.7 85,846
1977 ........ 561.0 92,017
1979....... 614.8 98,824
1981 .... ... 683.7 100,397
1983.... ... 722.9 100,634
1985 ....... 725 197,150
1906 (est) ... 802.3 109,597
1
SOURCES: National Scrence For. dation, SRS, and Depart
ment of Labor

ERIC

Aruitoxt provided by Eic:

Table B-17. National expenditures for performance of R&D as a
percent of gross national product (GNP) by country: 1967-86

West United United

Year France Germany Japan Kingdoni States

1967 ... 21% 2.0% 15% 23% 28%
1968 ... 21 20 16 23 28
1969 19 1.8 16 23 27
1970. . 1y 21 19 NA 26
1971 19 22 19 NA 24
1972 19 22 19 21 23
1973 .... 18 21 19 NA 23
1974 .. 18 21 20 NA 22
1975 . 18 22 20 22 22
1976 .. 18 22 19 NA 22
1977. 18 21 19 NA 21
1978 18 22 20 22 21
1979 18 24 21 NA 22
1980 ... 18 24 22 NA 23
1981 .... 20 24 24 24 24
1982 . 21 25 25 NA 25
1983 .. 22 25 26 22 26
1984 (pre! ) 22 25 26 NA 26
1985 (est ) 23 27 28 22 27
1986 (est) 24 27 NA NA 27

NOTE. NA = Not avadable

SOURCES Nstional Science Foundation, SRS, and Organisation for Economic Co-operaton and Development
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Table B-18. Scientists and engineers' engaged in R&D per 10,000
labor force population by country: 1967-85

West United United

Year France Germany Japan Kingdom States

1967 . . . 253 249 278 NA 672
1968 .. . . . 26.4 262 3t 208 680
1969 . .. 271 284 8 NA 667
1970 . . 273 308 334 NA 641
1971 el 279 334 375 NA 607
1972 . . 282 356 381 304 580
1973 .. . .. . 285 371 425 NA 554
1974 ... .. 289 azs 449 NA 556
1975 . . . 294 386 479 311 553
1976 .. . 299 392 484 NA 548
1977 ... . 00 418 49.9 NA 557
1978 . . 310 NA 494 N3 565
1979 . 316 453 504 NA 577
1980 . . L. 324 NA 536 NA 600
1981. . . .. . 36.3 465 556 358 620
1982 PR 379 470 571 NA 628
1983 . . . . 321 484 58.1 351 638
1994 ... . 492 49.1 62.4 342 651
1985. ... . NA NA 63.2 328 674

Yinciudes ait scientists and engieers engaged i R&AD 0n a full-ime-equivalent bass (except Japan whose da's include persons
pnmanly empioyed in R&D and the Unded Kingdom whose data include only the go snd mdustry sectors)
NOTE. NA = Not avadlable

SOURCES: National Scence Foundaton, SRS, U S. Department of Labor, and Organsation for Economic Co-operaton and
Development

Table B-19. Estimated ratio of civilian R&D expenditures’ to gross
national product (GNP) for selected countries: 1971-86

West Urwted Urnted
Year France Germany Japan Kingdom States
1971 15% 2.0% 1.8% NA 16%
1972 15 21 18 16 16
1973 14 19 19 NA 16
1974 . . 14 20 20 NA 16
1975 1§ 21 19 16 1.6
1976 14 2¢ 19 NA 1.6
1977 . 14 20 19 NA 1.6
1978 . 14 21 20 16 16
1979 14 23 21 NA 17
1980 14 23 22 NA 18
1981 1.5 23 24 17 18
1982 16 24 25 NA 19
1963 . . 17 24 26 15 19
1984 (prel ) 18 24 26 NA 18
1985 (est) 18 25 28 15 18
1986 (est ) 19 26 NA NA 18
'National R&D exp , excluding go funds for

NOTE NA = Not avaisbie
SOURCES National Scence Foundation, SRS, and Orpansation for Economsc Co-operation and Development
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TASLE 8-20.

(THOUSANDS OF DOLLARS)

FEDERAL OSLIGATIONS ~OR RESEARCH AND DEVELOPMENT, OY AGENCY: FISCAL YEARS 1978-87

FISCAL YEAR

1978 |

TOTAL, ALL AGENCIES ..
DEPT OF AGRIC, TOTAL .

FOREST SERVICE .....
SCI 8 ED ADMIN §/...

AGRIC RESEARCH ...
AGRI
OTHER AGRICULTURE ..
DEPT _OF COMMERCE,
TOTAL

NATIONAL SUREAU OF
STANDARDS
A ADMIN ....
OTHER COMMERCE
DEPT OF DEFENSE, TOTAL
ARMY .. .............
NAY ... ..
AIR FORCE
DEFENSE AGEMCIES ...
OTHER DEFENSE
DEPT OF ECUCATION 2/..
DEPT OF ENERGY .......

DEPT OF HEALTH 8 WUMAN
SERVICES, TOTAL 3/

NAT*L INST OF HEALTH
OTHER HMS

DEPT OF HOUSING 8
URSAN DEV ........

DEPT OF THE INTERIOR,
TOTAL

SUREAU OF MINES ....
GEOLOGICAL SURVEY ..
OTHER INTERIOR
DEPT OF JUSTICE ......
DEPT OF LAOOR
DEPT OF STATE ........
DEPT OF TRANS, TOTAL .

FEO AVIATION ADMIN .
OTHER TRANSPORTATION

DEPT OF THE TREASURY .
OTHER AGENCIES
ENVIRON'L PROTECTION

SPACE ADMIN ......
NAT*L SCI FOUNDATION .
NUCLEAR REGULATORY

COMMISSION .......
VETERANS ADMIN . .
ALL OTH

25,845,137
621 282

105,617
482,965

325,561
157,626
32,700

283,665

161,450
63,909

11,553,638
2,548,927

123,772
6,264,827

3,983,482
2,580,862
502,629
69,723

358,974
113,968
133,656
111,350
60,919
97,835
2,848
408,250

110,500
297,750

9,878

386,636

3,333,260
748,775

| 2979 |
28,165,162
663,825

107,580
518,393

345,836
172,557
37,132

67,800

171,176
78,383

12,506,225
2,768,676
4,335,0602
4,525,616

847,583
29,310
166,288

6,638,766

3,586,888
2,953,133
551,747
67,915

405,778
121,006
145,571
139,203
42,991
136,977
3,168
378.889

110,500
259,589

9,541

418,100

3,578,404
807,925

148,772
127,004
267,935

| 1980 |

29,830,432
687,586

111,531
536,016

351,811
184,205
8,988

377.549

76,167

199,750
66,632

13,981,012
2,979,987
06,132
5,211,029
1,065,984
37,880
139,372

4,753,688

3,783,221
3,181,830
598,391
56.825

611,258
113,373
166,339
151,546
61,501
138,053
2,206
361,230

103,100
258,130

12,013

345,000

3,234,088
881,792

182,672
133,480
366,766

|_ 1981 |
33,103,924

773,954
126,055

| 1932 |
36,432,589
797,274
112,145

667,903 685,129

327,925 335,278

82,518
201, 351
44,056

88,837

222,026
25,615

28,622,574
3,768,489
5,845,056
9,357,858
1,618,134

61,037
127,981

4,788,158

16,506,649

3,266,159
5,005,952
6,969,247
1,248,260

61,051

6,918,225

3,927,161

3,333,249
593,892

3,940,745
3,433,148
507,597

48,108 28,855

427,105
9,744
169,777
168,584
26,527
62,188
1,766
415,539

128,000
295,539

381,076
135,307
26,692
25,410
1,569
318,083

94,300
215,783

13,323

325,708

3,593,155
961,564

219,667
164,400
386,139

3,077,859
975,327

220,287
137,300
366,731

1983

1984

1985

1986

KIS

38,711,537
847,605
107,672

739,933
334,992

222,837
17,924

22,992,789
3,998,085
6,068,206

18,812,616
2,052,380

61,582
111,681

6,536,682

4,352,530
3,789,222
563,308
32,09

382,473
88,533
157,004
136,936
31,376
19.8.7
1,488
367,728

126,288
221,528

248,789

72,661,579
1,061,990

207,295
161,400
371,678

42,224,865
866,171
108,359

757,812
358, 22¢

244,300
18,395

25,372,878
§.225,532
7,685,590

12,091,645
1,391,540

115,702
6,673,578

6,830,693
4,257,436
573,257
18,236

410,877
108,777
208,881
93,219
26,528
16,259
1,550
448,335

266,102
182,153

261,172

2,821,900
1,202,520

198,675
198,300
407,128

48,359,565
962,979
113,143

829,836
398,759

108,536

269,788
28,437

29,791,584
4,578,793
9,127,432

13,260,917
2,781,726

50,638
126,866

6,966,088

5,451,836
4,827,737
623,299
18,532

391,685
89,476
216,986
86,905
35,992
13,287
1,482
428,859

286,308
142,559

26,385

320,613

3,327,208
1,565,583

149,959
226,008
488,088

51,612,364
928,528
113.317

815,211
399,166

100,787

276,665
23,716

32,937,939
4,809,370
9,650,289

13,593,790
4,767,388

117,102
121,308

4,688,386

5,657,606
5,885,100
652,506

15,3864

385,219
86,350
218,620
82,249
36,460
10,396
1,666
385,476

260,600
126,874

26,011

317,319

3,419,800
1,353,335

123,785
186,200
419,782

56,491,629
978,865
125,763

853,182
407,598

108,223

288, 466
18,911

36,243,932
6,981,899

165,917
157,918
4,851, 366

6,362,509
5,557,288
785,389
18,788

486,761
95,349
223,109
86,303
61,093
13,069
7,628
310,09

171,008
139,00

25,474

329,152

4,184,600
1,462,708

111,685
289,708
488,864

THE SCIENCE ANO EDUCATION ADMINISTRATION WAS ESTASLISHED IN FY 1977,
DEPARTMENT OF EDUCATION DATA SHOWN FOR FISCAL YEAR 1978 ARE COMPOSED OF DATA FOR THE OFFICE

THE MATIONAL INSTITUTE OF EDUCATION, ANOD THE ASSISTANT SECRETARY FOR

EDUCATION, AND MELFARE (WEW).
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Table B-21. Federal R&D funding by budget function: fiscal years 197887
[Dollars in millions]

Actal Estimate

Function 1978 1979 1980 1981 1982 1983 1984 1985 1966 1987

Tl . $25976 | $28,.208 | $29,739 | $33,735 | $36.115 | $38,760 | $44.214 | $49,887 | $63,192 $58,148
Nationel defenee .. ... . .. 12.899 13,79 14,946 18,413 2,070 24,936 29,287 33,698 36,926 40,260
Health ........... ... . 2.968 3,401 3694 3,871 3 4,298 4,779 5418 ,565 6,608
research and technology 2,939 3,136 2,738 3am 584 2,134 2,300 2725 2,894 3,344
science ....... . 1,050 1,119 1,233 1,340 359 1,502 1,676 1,862 1,873 2,041
[ 314 3,461 3,603 3,501 012 2,570 2,581 2,389 2,266 2,155
Natural resnurces and enviconment 904 1,010 999 1,061 965 952 963 1,059 1,062 1,083
Traneportation ........... 768 798 887 869 791 876 1,040 1,030 N7 889
m ,,,,,,,,,,,,,, 501 552 585 659 693 745 762 €36 815 865
Hrpbr s . ......... .... 57 17 125 160 165 177 192 210 m 217

training, employment and social
oorvices .............. . ] o 4€3 298 228 189 200 220 248 253
Ve'=rans andservices .. ...... m 123 126 143 139 157 218 193 183 215
Con. . verce ard housing credit . .. ....... L <] 101 106 104 107 110 114 m 112
Commany and rogonal de S Z| B M| B 4| W] | = 2
92 1 1" 1
- Mwm 67 57 47 43 2 32 26 21 14 2
Genersigovernment .. .. .. ... 20 23 2 2 10 6 8 17 14 15
NOTE: Data for 197888 are showr, n actusi budget authonty Data for 1967 are estmates based on the FY 1988 bucget
SOURCE: Nationsl Science Foundation, SRS
TABLE B-22. FEDERAL OSLIGATIONS FOR SASIC RESEARCH BY AGENCY: FISCAL YEARS 1978-87
(THOUSANDS OF DOLLARS)
AGENCY AND SUSDIVISION 1978 1979 1980 1981 1982 1983 1986 1985 1986 TIRATES
1987
TOTAL, ALL AGENCIES . | 3,698.606| 4,192,665 €.6764,156] 5.061.295| 5.481,605] 6,260,131] 7.067.359] 7.818,682| 8.153,0761 8,021,058
DEPT IF AGRICULTURE .. 262,704 256,620 275,650 316,128 330,755 362.019 392,649 465,388 432,857 656,635
DEPT OF COMMERCE ..... 11,006 11,900 15.910 16,206 16,067 19,221 20,613 23,227 26,523 23,016
BEPT OF DEFENSE, TOTAL 410,610 471,527 540, 341 606,285 686,686 785,620 867,857 861,407 923,915 861,220
ARMY ....... . 106,073 115, 040 132,190 168,089 187,662 208,320 222,090 260,753 268,650 208,038
MAVY ....... . 172,088 192,122 214,90C 238,000 280,300 305,600 315,765 363,110 337,267 361,992
AIR . ORC . 95,100 105,025 108,200 125,000 165,800 166,200 192,359 198,298 216,483 205,097
DEFENSE AGENCIES ... 39,169 59, 3640 85,051 92,396 72,922 197.700 117,663 79,246 121,718 106,093
OTHER DEFENSE ...... - - - - - - - - - -
DEPT OF EDUCATION %/.. 18,276 20, %67 17,583 20,576 16,199 14,182 12,221 14,662 6,522 5,323
DEPT OF ENERGY ....... 460,536 462,968 523,136 586,348 662,211 767,718 830,432 942,592 959,668| 1,078,287
DEPT OF HEALTH & MUMA
SERVICES, TOTAL z/ 1,276,063) 1.576.011] 1.762,668] 1,900,386| 2,166,696| 2,675,400] 2.816,525| 3,232,567| 3,338,767 3.661.036
NAT®L INST OF HEALTH! 1,181,096] 1,463,703] 1.662,361] 1,766,7881 2,020,650] 2,313,026] 2,624,7764| 3,015.00641 3.118,600] 3,384,335
OTHER HHS .......... 92,969 112, 308 120,327 133,596 126,066 162,376 189,751 216,563 220,167 276,701
DEPT OF THE INTERIOR . 65,876 72,522 71,636 80,663 76,6456 193,033 125,921 158,276 132,986 160,876
DEPT OF TRANSPORTATION - - - 1,210 1,000 200 3,481 1,063 1] 191
OTHER AGENCIES
ENVIRON'L PROTECTION
6,010 10,100 13,690 10,500 32,607 22,217 29,625 38,636 38,489 38,439
MATIONAL AERONAUTICS &

SPACE ADMIN ...... 479,729 $12, 847 559,113 531,122 535,733 617,033 756,500 750,900 916.7901 1,048,800
NAT'L SCI FOUNDATION . 678,060 733,255 815,266 896,569 916,078 999,136| 1,152,340) 1,261.807| 1,275.221| 1,378,329
NUCLEAR REGULATORY

COMMISSION ....... - - - - - - - - - -
SHITHSONIAN INST ..... 36,896 36,901 41,006 66,861 52,357 55,960 63,613 71,063 63,273 72,773
VEITRANS ADMIN ....... 8,891 9,523 14,300 15,000 12,900 14,100 15,800 15,600 16,800 15,500
ALL OTHER ............ 27,369 18,126 23,969 19,6453 18,986 23,592 23,782 21,738 26,767 2¢.837

1/ DEPARTMENT OF EDUCATION DATA SHOWN FOR 1978 ARE COMPOSED OF
OF EDUCATION, AND THE ASSISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF HEALTH, EDUCATION., AND HELFARE C(HEW).

&/ THE DEPARTMENT OF MEALTH AND mmu SEIV!CES HAS ESTASLISHED IN FY 1979; DATA SHOWN FOR PRIOR YEARS ARE

NEM AMOUNTS WMINUS EDUCATION PR

SOURCE: NATIONAL SCIENCE FOUNDATION. SRS
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TABLE 0-23.

FEDERAL OSLIGATTONS FOR APPLIED RESEARCH BY AGENCY:

(THOUSANDS OF DOLLARS)

FISCAL YEARS 1978-87

AGENCY AND SUSDIVISION 1978 1979 1980 1981 1982 1983 1984 1985 1986
1987
TOTAL, ALL AGEMCIES ..| 5,908,156 6,362,340] 6.,923,222f 7,171,485} 7,5640,580| 7,993,39| 7,911,6416{ 8,314,739 8,349,123| 8,990,931
DEPT OF AGRICULTURE .. 351,780 375,500 381,785 426,856 435,708 455,539 462,238 465,552 463,569 490,681
DEPT OF COMMERCE . .... 180,969 207,558 238,523 233,171 259,188 265,620 276,088 300,952 312,936 329, 086
BDEPY OF DEFENSE, TOTAL| 1,617,6648) 1,562,571| 1,721,628 1,996,615] 2,266,157 2,637,029] 2,200,674| 2,30¢,876| 2,303,348] 2,333,861
ARMY ..........c0n0. 305,757 333,570 347,065 388,366 485,291 686,692 582,631 578,838 613,629
MAVY .....covcnnnnee 356,279 375,193 396,200 460,000 521,600 669,598 468,222 447,075 419,602
AIR FORCE .......... 353,645 387,228 429,109 491,500 524,200 547,739 538,355 562,674 506,489
DEFENSE AGENCIES ... 392,537 446,580 569,863 656,749 828,076 905,938 716,645 737,668 736,961 796,161
OTHER DEFENSE ...... 7,560 - - - - - - - - -
DEPT OF EDUCATION 1/.. 30,967 72,825 69,992 33,212 56,268 61,885 68,680 77,263 91,37 102, 548
DEPT OF ENEROY ....... 661,709 668,878 754,190 827,265] 1,055,877} 1,193,6409] 1,194,457] 1,198,6465| 1,080,653) 1 07 38
DEST OF HEALTH 8 HUMAN
SERVICES, TOTAL 2/{ 1,417,611] 1,639,658] 1,570,109} 1,591,857] 1,460,890] 1,565,446 1,651,698} 1,795,787} 1,850,791| 2,160,249
MAT'L INMSY OF HEALTH] 1,051,502| 1,666,608 1t,165,129] 1,181,521 1,103,802| 1,165,179] 1,285.643] 1,410,113| 1,469,000} 1,694,946
OTHER W8S .......... 365,909 373,250 426,980 410,33 357,088 380,267 365,055 585,574 381,791 465,303
DEPT OF THE IMYERIOR . 217,616 266,946 282.812 289,174 275,006 256,675 254,303 230,978 236,926 266,037
DEPT OF TRANSPORTATICN 66,500 66,983 82,465 87,379 65,685 71,6% 76,211 70,163 67,615 75,488
UTHER AGENCIES
ENVIRON®L PROTECTION
cecseian 266,660 248,900 231,500 207,800 210,692 152,380 162,336 175,996 179,292 171,202
NATIONAL AERONAUTICS 8
ADMIN ...... 865,438 938,389| 1,050,531 876,036 871,607 927,737 9$56,700] 1,032,700] 1,152,300 1,410,600
ﬂf'hacgtm%“ . 65,6462 66,770 58, 441 58,895 57,087 62,854 70,480 83,776 78,116 86,371
COMMISSI ceceene 133,891 168,772 182,672 219,667 220,287 207,295 3,675 149,959 123,735 111,685
SHITHSOMNIAN INST ..... - - - - - - - - - -
ERANS 99,509 101,839 103,600 112,710 110,108 132,000 156,100 193,700 155,100 173,800
ALL OTHER ............ 165,596 196,751 195,196 215,88 198,268 225:77’1 234,976 232,594 255,397 230,885

Y

EDUCATION, AND THE ASCISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF WCALTH, EDUCATION, AND WELFARE (MEHW).

2/ THME DEPARTMENT OF MEALTM AND HUMAN S
HEN AMOUNTS MINUS EDUCATION PROGRANS

NATINAL SCIENCE FOUNDATION, SRS

ERI
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TASLE B-24. FEDERAL OBLIGATIONS FOR DEVELOPMENT BY AGENCY: FISCAL YEARS 1978-87
(THOUSANDS OF DOLLARS)

ESTIFATES -
1987
TOTAL, ALL AGENCIES ..[16,238,379[17,610,137]18,233,056]20,891,144123,610,604|26,458,012]27,246,092]32,226,144|34,910,165(38,679,640

AGENCY AND SUBDIVISION 1978 1979 1980 1981 1982 1983 1984 1985 1986

DEPT OF AGRICULTURE .. 26,798 31,105 30,151 32,974 30,811 30,047 31,286 32,039 32,122 33,549

DEPT OF COMMERCE 90,890 89,901 88,116 78,550 60,223 50,151 61,525 74,580 59,707 564,678
DEPT OF DEFENSE, TOTAL| 9,729,580(10,492,127(11,719,243113,907.749117,669,753(19,770,140{22, 324,339{26,623,221|29,710,676133,048,851
2,139,i17| 2,320,064| 2,500,732 2,707,7064] 3,121,266| 3,304,474] $3.516,750) 3,747,409| 3,982,082} 4,160,232
3,472,099 4,095,032] 4,307,952 5,241,206} 6,840,227 8,336,100 8,741,460
AIR FORCE 3,813,604 033,53 4,673,729 351,947 10,126,216111,351,5647112, 524,264 15,050,144
DEFENSE AGENCIES ... 276,200 411,870 499,095 717 1,038,662 557,252} ©,96%.810 4,931,098

OTHER DEFENSE 28,560 29,310 37,880 41,051 41,037 61,582 58,563 50,638 117,102 165,917
DEPT OF EDUC.tION §/.. 14,529 72,896 51,797 51,074 57,514 35,614 34,801 32,961 25,469 30,047
DEPT OF E'.ERGY 3,142,586 3,506,920} 3,476,362| 3,504,620 3,012,070| 2,575,555] 2,648,689| 2.826,971| 2,647,983 700,641

DEPT OF HEALTH & HUMAN
SEAVICES, TOTAL 2/ 392,008 489,211 447,466 434,900 335,161 331,686 364,670 422,702 468,046 521,224

NAT'L INST OF HEALTH 348,266 423,022 394, 360 384,940 308,696 311,017 347,019 399,620 417,500 477,919
OTHER NS ........ .. 43,742 66,189 53,086 49,960 26,465 20,667 17,651 23,082 50, 546 43,305

DEPT OF THE INTERIOR . 75,482 66,310 56,812 57,268 29,616 24,765 30,653 22,433 17,307 19,850
DEPT OF TRANSPORTATION 361,750 303,106 278,785 326,950 243,398 275,132 370,643 357,633 317,251 234,419
OTHER AGENCIES

SNVIRON'L PROTECTION
........... 131,966 151,100 99,900 107,400 91,710 66,112 89,211 105,785 99,538 119,511

...... 1,988,0931 2,1:7,168| 1,624,444 2,185,997} 1,670,719) 1,116,759] 1,112,700| 1,543,600| 1,350,800} 1,705,200
5,273 7,900 8,105 6,100 2,52 - - - - -
NUCLEAR REGULATGRY

COMMISS.ON ....... - - - - - - - - - -
SHITHSONIAN INST ..... - - - - - - - - - -
VETERANS ADMIN ....... 14,591 15,642 15,500 16,700 16,300 15,300 18,400 17,500 16,300 20,400
ALL OTHER ............ 224,835 256,751 336,395 180,862 192,969 166,753 159,177 168,719 164,966 191,250

17 DEPARTMENT OF EDUCATION DATA SHOWN FOR 1978 ARE COMPOSED OF DATA FOR THE OFFICE OF EDUCATION, THE NATIONAL INSTITUTE
OF EDUCATION, AND THE ASSISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF WEALTH, EDUCATION, AND WELFARE (HEA).

27 THE DEPARTMENT OF MEALTH AND HUMAN SERVICES WAS ESTABLISHED IN FY 1979, UATA SHOWN FOR PRIOR YEARS ARE
HEW AMOUNTS MINUS EDUCATION PROGRAMS.

SOURCE: NMATINMAL SCIENCE FCUMDATION, SRS
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Table B-25. Funds for industrial R&D performance by industry: 1974-85
[Dollars In millions]

Industry and size of company SIC code 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1964 1985
Total . $22,087 824,187 |$26.997 |$29.825 |$33.304 | $38.226 |$44.505 |$51.810 |$57.996 |$63.403 |$71.470 | $78.208
Distribution by industry
-~00d and londred products 20 298 335 3s5 415 472 A 620 ) U] ) ) )
Texties and apparet . 223 69 70 82 83 89 101 15 ) ) ) (" )
Lumber, wood products, and fumdure 2425 84 88 107 123 126 139 148 161 162 169 181 172
Papcr and alked products 26 237 249 313 333 387 445 495 ) 626 1) ) U]
Chemxis and allied products 28] 2450 7 3,017 3.202 3,560 4.038 4,636 5,625 6,659 7,293 8.028 8,667
Indusinal Lhemicals 281-82.286| 1,299 1.391 1,524 1.668 1.798 1,962 2197 2,802 3.301 3m 3,512 3,915
Drugs and medicines 283 807 9681 1.091 1.117 1,308 1517 (R eed " ) ) ()] asee
Other chemicais 284-85.287-85] 344 354 401 a7 474 550 662 " ) ) (]| 1204
Petroleum refiwns =~ raiated indus-
thes .. ... . 29 622 693 767 918 1.060 1.262 1.552 ") (U] () (") (")
Sw00r priducts . . 0 469 467 502 -l 493 577 656 ) ) ITH ) 1,147
lone, ciay, and glass products 2l a7 23 263 287 32 356 406 (1) ] ) " )
fomary mvstals . . . kx) 358 433 506 538 560 634 728 878 1,000 1,115 (1) (V]
Ferrous metals a~1 products 331-32.3308-99 181 215 256 284 314 a7s 443 i () ) ) )
Nonferrous metz.s and products 333-36 177 228 250 254 46 259 285 () (U] 357 428
Fabncated metal products k] 313 324 358 306 384 455 §50 6z4 568 604 716 624
Machmery . .. e 35| 2965 3.198 3.487 3.880 4.283 4.825 5,901 8.618 7.835 8,386 9.667 10,870
Office. computing. and accounting
machnes . . .. 357 2103 2220 2,402 2855 2,883 3214 3.962 W () " () ()
Other machinery. except electncal 351-56.358-59 @) 2 %) 1.226 1.400 1.61 1,939 (U] (U} o (U} O
Electncal squpment . . . 36| 501 5.105 5.636 5,806 6.507 7,824 9,175 10,329 11.642 13.950 15.004 17,080
Radio and TV recerng equipment 365 51 50 52 96 130 245 556 ) () () () ()
Commumicaion equpment 366] 2.424 2,385 2511 2725 2999 3635 4,024 4758 5,750 7112 8,319 9.019
Electromc components . 367 489 549 691 70 902 1.169 1.547 1,573 1,661 1954 2,441 2719
Other electncal squpmen 361-64.300] 2,047 2121 2,382 2295 2.476 2775 3.048 " () () () L
Molor vehucies and mcior vetucies
oquipment e 371 2,389 2,340 2,778 3,358 3.879 4.509 4955 4,906 4,807 5337 6,080 7.958
Other transportation equpment . 373-75.379. 87 0 94 120 131 159 162 (U] ‘i " (U] U]
Asrcraft ari sedes . . 372376| 5.278 5713 6,339 7,033 753 8,041 9.196 11.968 13638 | 13853 16,033 17.619
Prole and ic instrument! 38| 1.075 1173 1,331 1.571 1.993 2.505 3.029 3.614 40 9 4.444 4,840 5,430
Soentfic and mechamcal measunng
mnstruments . ... .. 381-62 221 2668 325 452 670 950 1352 ()] V)] (4] Y] (V)
Optical, surgecal, photograpine and
other mstruments . . 383-87 854 907 1.007 1,119 1328 1,555 1677 (U} ) ) (U] )
Other manufactunng ndustnes 21,27,31,39 n 205 217 243 266 208 364 (U] (U] (U] (U} ()
07-17,41-67,737
Nonmanufactunng ndustnes . 739,007,891 766 735 A45 958 1,229 1.540 1815 1,906 2,005 2189 2,585 2,851
|
Not seperately avadable Lut included m total
2Data not tabulated at thes level pnor 10 1977
SOURCE" Natonal Science Foundation, SRS
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Table B-26. Federal funds for industrial R&D performance by industry: 197485
[Dollars in millions]

1976 1978 1979

$11,189 | $12518

&

M
(1)

Be|lnam

m.m
38-8

2127,1.%9
07-17,41-67,737
739,807,891

3 »(B &

NOt separately avaiable but ncluded m total
2Deta not tabulsted at thvs level prior 10 1977 <
SOUACE: Netionat Scence Foundauon, SRS
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Table B-27. Company funds for Iindustrial R&D performance by industry: 1974—85
[Dollars in millions]

1976

$17,436

381-82
383-87

21,27,31,%9
07-17,41-67,737,
739,807,891

YNot seperately avaiable but included i total
2Data not tal ulsted at ths leve' pror 10 1977
ncludes “1obacco products,” SIC 21

SOURCE: Nationa! Scence Foundat.on, SRS
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Table B-28. R&D funds as a percent of net sales in R&D-performing manufacturing companies
by industry: 1974-85

Industry and size of company SIC code 1974 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 1982 1983 1984 | 1985
Totat 31%| 31%| 31%| 29%| 29% 26%| 30%| 31%| 38%| 39%| 38% 42%
Distribution by industry
“00d and kinred products 20 4 4 4 4 4 4 4 (1) M M ") M
(extiles and apparel 22,23 4 4 4 4 4 4 4 M () Q) M M
Lumber, wood proaucts, and fumrure 2425 8 7 7 8 7 7 8 8 9 8 7 6
Paper and alhed products 8 9 10 9 9 10 10 " 12 4] (1 (")
Chenucals and alked products 2s 35 37 37 36 36 35 36 36 43 44 46 48
Industnal chemcals 261-82,286| 33 36 37 35 35 32 33 32 40 39 39 43
Drugs and medicines 283 63 54 63 64 62 61 62 Q) m M ) 84
Other chemucals 284-85,287-83] 16 17 17 18 18 18 19 (1) (") (1) (1) 26
Petroleum refing and related products 29 6 7 6 7 7 7 6 (1) 4] Q] () (1)
Rubber products . . 30| 25 25 24 21 19 19 22 ()] (U] (U] ) 3.0
Stone, clay, and glass products 32 17 12 12 13 13 13 14 () [0} (U] () (U]
Primary metals . 3 6 8 -8 7 7 [ 7 9 11 13 () (1)
Ferrous metals and products 331-32,3398-99 5 8 6 6 6 6 7 () ] " (1) (1)
Nonferrous metals and products 33336{ 10 12 12 10 8 7 7 (U] U] m 12 16
Fnbrwmoulprm M| 12 12 12 12 11 11 14 14 13 15 15 14
Machinery . 35| 46 48 49 49 46 45 50 49 55 59 60 8.6
Office, compmmg a\dweoummg machines 357| 126 120 116 15 11 10 120 (L) [U] " ") U]
Other mactwnery, except elecincal 351-56.358-69]  (2) (2) 2 22 21 21 23 (") (U] (") (1) (1)
Electncal squipment - 36| 66 65 87 69 58 60 66 68 77 86 7.5 80
Rado and TV recenving equipment 3650 17 14 14 18 18 25 43 (1) ) " (1) (U]
Commumcation 366| 76 76 76 77 77 88 91 96 15 125 93 96
Electronc components 37| 62 69 73 68 67 71 79 74 67 786 75 91
Other slectrical squipment . 361-64,369] 63 60 63 52 51 49 49 (1) (1) 4] (1) M)
Motor vehicies and motor vehicles equipment 3n| 37 35 3.2 31 33 38 49 45 46 41 35 37
Other transportation equpment . 37375379 13 13 13 T2 -8 8 6 (1) ) (3] M) (1)
Axcraft and missies .. 372376| 141 127 | 127 | 133 | 133 | 29 | 137 | 60 | 177 | 162 | 169 | 175
Pmuwmﬁcmmm 38| 61 59 62 63 69 73 75 81 89 94 9.2 10.3
Scientfic and mech, 381-82] 45 49 54 63 71 73 84 () " W () )
Optical, surgecal, pﬂwmmmﬂmmts 38387 67 63 64 64 68 72 69 (1) ") (1) (1) ()
Other manufactunng industnes 21273138 9 8 4 s 5 4 4 M ) " " "

"Not separately avariable but included in totul
?Dmmmmmmmmtown
SOURCE National Science Foundation, SRS
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Table B-29. Company R&D funds as a percent of net sales in R&D performing manufacturing companies
by industry: 1974-85

Industry and size of company SIC code 1974 1975 § 1976 | 1977 | 1978 | 1979 | 1980 | 1981 1982 1983 1984 | 1985
Totat 20% | 20%| 20%| 20%]| 20% 19%| 21%| 22% 26%| 26%| 26%| 28%
Distifbution by industry
Food and kindred products 20 4 Q] Q)] (" (M) () (1) 4 4 4 4 4
Texties and apparet 22230 (1) (1) M (*) (" () (") 4 5 4 4 5
Lumber, wood products, and furniture 24,25 M 7 7 8 7 7 8 8 9 8 7 [
Paper and athed products 2% ) (1) (1) (1) (U] (1} 10 10 12 11 12 13
Chemicals and alhed products 28 30 31 33 33 32 32 33 34 40 41 45 47
Industrial chermcals . 281-82,286] 28 31 31 30 29 26 28 28 35 34 37 40
Drugs and medicines 2831 (1) " (" ) () M| 61 63 71 78 84 84
Other chemcals . . 284-85,287-89 M M () (@) (1) {1) 19 21 22 23 25 25
Petroleum refining and reiated products 29 5 " 6 6 7 6 5 6 8 7 7 7
Rubber 30| () Q)] " M (1) " (") 19 22 22 2.2 22
Stone, clay, and glass products 2] 15 (U} " (1) ) (U] 13 14 15 15 13 13
. 33 5 7 8 7 6 5 5 7 8 8 7 7
T arrous metals and products 331-32,3398-99 1) 6 6 6 5 5 5 6 7 7 6 5
Nonferrous meta:s and products 333-36; (") 1 1 9 8 6 6 10 12 11 11 14
Fabncated metal products 34 11 11 11 1 10 10 12 12 12 13 1.4 13
35| 38 40 42 43 42 42 45 44 49 51 52 58
Office, computing, and accounting machines a7 M 94 91 96 98 101 104 97 103 100 104 18
Other machinery, except electncal 351-56,358-59 6] (2 (] 21 20 20 22 23 23 23 22 22
Electncal squipment 38} 35 36 37 34 34 36 39 42 47 53 4.6 48
Radio and TV rece.ving equipment 365 (1) 14 14 16 14 17 27 26 29 23 26 | ‘27
squipment k6| 39 42 43 44 45 50 54 60 7" 80 58 57
Electronc components . 367 39 (U} M (U] (1) (U] 59 57 5i 63 61 74
Other electric- >quipment 381-64,369 (U} (U} (M (U] m ) 25 28 29 33 30 28
Motor veincies and motor vehicles equipment Ny 32 30 27 27 29 32 42 39 41 38 31 32
Other transportation equpment 373-75,379 6 6 6 7 M m 3 3 6 13 13 1.2
Awcraft and mussies 372376 35 28 28 29 32 35 38 46 50 40 40 4.1
Professional and scientific instruments sl 52 51 54 54 57 58 61 67 75 80 79 9.0
Scierufic and mechamcal measunng instruments 381-82| 44 47 53 57 59 58 62 69 77 90 8.5 54
Om‘cd.mnﬂ.mmandm‘ns'mmems 383-87| 55 52 55 54 56 59 60 66 73 73 75 86
Other manufactunng industnes . 21.27,31,39 () 7 7 6 5 4 4 4 8 9 9 L ]
Not separately available but inciuded n total
2Data not tabulated at this level prior to 1977
SOURCE. National Science Foundation, SRS
Table B-30. Funds for the performance of industrial basic research by industry: sclected years
[Dollars in millions]
Industry and size of company SIC code 1974 1975 1976 1977 1979 1981 1983 1984 1985
Total $699 $730 $819 $911 $1,158 $1.614 §$2152 | $2,475 $2,628
Distribution by industry
Food and kindred products 20 9 10 18 20 17 27 34 58! 64!
Paper and albed products 26 7 5 6 9 18 32 2) 61 70
Chemicais and allied products 28| 288 294 304 337 366 539 (2 672 706
Rubber products 30 5 4 7 9 18 23 (2 26 20
Pnmary metals 33 9 14 16 14 24 46 37 57 67
Fabncated metat products k] 3 5 2 2 4 8 - 7 7
35 28 32 56 57 66 128 121 151 174
Electrical equipment 36 143 132 163 181 228 279 433 an 504
Communication equipment 366 116 109 130 150 185 (2) 305 272 286
Arrcraft and missies 372,376 57 54 54 55 88 128 146 258 304
Al other mdustnes 150 180 193 227 329 404 655 73 712
'Inciudes “tobacco products, SIC 21
2Not separately avasiable but inciuded in total
SOURCE Natonal Scence Foundation, SRS
68 81
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Table B-31. Funds for the performance of applied research and develop:nent by product field:
selected years

[Dollars in millions]

Product field SIC code 1970 1971 1972 1973 1974 1975 1976 1977 1979 1981 1983
Total . $17465 |$17,730 |$18,959 | $20,618 |$22,138 | $23457 | $26,178 | $26,914 | $37.068 | $50,196 | $61,232
Food and kindred products 20 206 21 227 243 283 273 308 346 420 492 636
Textile mil products 22 55 60 a3 93 82 73 81 96 (2) @ @
Chemicals, except drugs and
medicineg . . 28, except 283| 1,339 1,345 1,250 1,342 1,564 1,627 1,853 2,018 2,501 3,267 4,033
Industrial mnorganic and orgamic
PP 281,286 442 457 451 489 588 665 728 819 @) 1,020 1,148
Plastics materiais and synthetic res-
s, rubber, and fibers . 282 521 511 453 511 589 588 674 744 8% 1,060 1,360
Agricultural chemucals 287 126 130 108 114 137 176 205 236 292 487 587
Otherchemicals ... .. . . 264-85,289 223 218 238 229 248 198 246 220 (@ 700 940
Drugs and medicines . . 283/ 474 535 531 605 683 783 883 955 1,089 1,837 2,601
Petroleum refining and related indus-

tries . ... . .. .. 29 272 268 290 319 363 408 425 an 650 975 929
Rubber and miscellar us plastics

products .. . ... ... 30 193 215 278 294 34 324 325 376 407 ) 2
Stone, clay, and giass products . 32 128 128 135 162 181 150 7 191 235 240 194
Primarymetals . .. .... . 3 235 230 245 272 3n 280 31 327 438 564 558

Ferrous metale ~~4 products . . 331-32 127 114 137 158 156 144 163 172 225 268 276

3398-¢9

Nonferrous metais and products 333-36 108 118 108 14 155 147 146 155 213 418 280
Fa..Acated metal products 34, excopt 348 622 701 k)l 7€3 903 918 1,025 1,152 1,361 1518 1,379
Ordunce and acCSSONes, N.6.C 192 192 177 228 222 187 199 288 318 453 @)
Machinary ......... . 35] 1,878 1,783 1,989 2307 2,689 2,628 3,001 3,554 4,560 8,288 7452

Engines and turbines .. ... ... 351 204 246 318 360 482 464 a77 528 589 904 1,199

Furm machinery and eqrspment 152 %% 90 93 120 12 138 168 21 285 278 280

Construction, mining & . materials

handling mechmnery . . . 353, 182 196 206 265 283 285 n7 378 632 569 50€
Metalworking machinery and equip-

ment ..... PR 354 86 84 78 69 74 80 83 125 34 227 244
Office, computing, and accounting

machines ..... .. .. 357, 863 903 1,028 1219 1,422 1339 1,580 1,849 1,961 3,220 4,091
Other machinery, except electrical . 355-56,358-59 252 264 270 274 297 376

Electrical equipment, ex'.ept radio and
TV receiving squipment, communica-
tion equipment, and electronic com- 35, excopt
ponents . ... ., . . 365-67,3825 686 775 857 929
Elactric transmvesion and distrbution ]

oquipment . ., . .. .. 361,3825, 181 182 204 239
Electrical industria! apparatus . 362} § 3372 187 2 263 264
Other slectrical equpent and sup-

ples. .... e e . . 363-64,368-69 320 355 390 426

Rado and T receiving equipment,
conkIuNication equpment, and elec-
fronic componen's . . 365-67 2,927 3.234 361 3.896
Mol~. «atucies and other transportatio.s 37 except
oquipment . .... 373,378| 1138 1,341 1,668 2,014 1,994
Motor vehicles and squpment . . an| 1048 1228 1,470 1824 1,784
Other transportation equipment . 373-75,379 20 113 198 190 210
Aircraft and parts . .. . 3721 2556 2,486 2.3% 2,548 2420
Guided mugsiles and spacecraft 378] 3115 2,832 2,647 2491 2,486
Profcssional and scwentific instruments 38, except 3825 724 852 847 901 1,090
Other product heids, nec . . . —| 1,194 1177 1,440 1,485 1,742
Data not collected for 1978, 1980, 1962, and 1984
2Not separately available but included n total
NOTE: N E.C.—not eisewhere classified.
SOURCE: National Science Foundation, SRS
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Tak ¢ *.-32. Full-time-equivalent number of R&D scientists and engineers by industry: January 1975-86

[In thousands)
January
industry and size of company SIC code 1975 1978 1977 1978 1979 1960 1961 1982 1983 1504 1985 1966
Total 363.3 364 4 3828 404 4 4239 4506 4878 509 8 5221 5445 560 2 580 3
Distribution by industry
Food and kindred products 20 68 69 69 89 74 72 74 74 78 76 96 100°
Texbies and apparel . 22 18 18 17 18 18 (1) 20 19 20 20 22 19
Lumber, wood pmducts, and fumidure 24,25 23 21 21 20 18 17 16 ()] 18 U] (1) U]
Paper and aiked products 26 20 52 83 85 71 T4 80 84 83 79 8.7 92
Chemicals and alied products 8 452 “4 464 483 500 514 547 6186 66.0 871 870 713
Industrial chemicals 281-82,286 211 201 208 213 214 209 218 25.9 272 27 50 268
Druge and medicines 158 166 178 195 208 216 23 256 82 W) (1) ")
Other chemicals 784-84,287-89 85 78 80 75 78 89 98 101 108 103 13 112
Petroleum refireng and related indus
tries ... . 29 84 88 89 99 101 108 130 15.8 147 132 134 103
Rubber e 30 L3 86 91 7¢ 81 () 103 81 U] M Y] )
Stone, clay, and glass products 32 45 46 45 51 52 54 56 51 50 48 49 52
metals . . 3 83 81 84 81 79 81 79 84 84 85 95 121
Ferrous metais and products 331-32,3396-99 33 39 39 42 43 47 48 52 53 52 84 86
Nonferrous metais and products 333-36 30 42 45 39 36 34 a1 32 31 33 31 35
Fabncated metal products 34 74 68 71 70 68 78 78 z (1) 129 ()] U]
Lo 35 528 5€7 553 578 602 62.1 692 760 763 75.0 773 820
Office, computing, and accounting
. 357 361 381 377 k1] 40.9 418 427 481 498 503 52.0 572
Other machinery, excapt electncat 351-56,358-59 ?) (2) () 189 193 20.3 255 279 28.7 247 253 248
Electrica’ equipment . . . 36| 828 80.3 841 844 650 94.5 1069 1098 1103 1181 115.3 1182
Radio and TV receiving equpment 385 10 11 9 15 21 40 79 78 [¢)] U] () ()
Communication squ pment 366 402 374 380 390 40.4 424 “2 59 473 56.1 56.9 50.1
Electrorc compunen:s 367 1086 102 130 14.2 140 181 228 2244 245 (4)] (M )
Other electrical equipment 361-74,369 308 318 322 297 285 300 320 3.7 ") 27¢ 303 25
“lotor vetucies snd motor vehicles
..... n P 254 282 k1R 35.2 382 o 300 20 286 287 333
Other traneportation equipment 373-75.379 19 1.7 19 19 20 15 14 12 1.9 ) [U) (1)
Acraft and missiles . . . 372,378 874 669 720 820 865 85.9 952 a1 955 965 1038 106.4
Professonal and : “sntific instruments 38 173 188 205 23 270 328 347 27 (1) [t}] 475 523
Scientific and mecnamvcel measuring
instuments . . .... 381-82 59 87 72 90 17 ) 186 ) M " ") ")
Optical, surgical, photographic, and
other . 383-87 120 121 133 3 153 183 160 161 ) (U] ) (")
Other manufactunng mdustnes 212731 . 37 4 45 48 47 48 48 55 61 (U] (1) )
07-17,41-67 73/
739,,07,891 149 148 153 150 171 198 222 - 262 349 39.3 b4
Not separately avariable but included in total
2Data not tabulsted at thes level pnor to the *977 survey
Jinciudes “tobacco products " SIC 21
SOURCE. National Science Foundation, SRS
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TASLE 8-33. RLD EXPEND AT UNIVERSITIES AND COLLEGES BY_SOURCE
CF FUNDS, CHARACTE m"i AND SCIENCE/ENCI4EERING FIELD:
TIsCAL tXCEARS 1979-86

{DOLLARS IN THOUSANDS)

SOURCE, CHARACTER, AND FIELD 1979 1980 im 1982 1983 1984 1985 1986

TOTAL vevenecncncncnascnsassss|5,361,408]6,060,629]6,009,552|7,266,122|7,798,179|8,508,380(9,524,293|10, 718,402
SOURCE OF FUMDS:

§ GOVERMNENT ..........|3,598,27114,097,011 4,556 l961“l°3699213153|56?l5”7713 6,633,347
ATE_AND LOCAL GOVERMMENTS ..| '470,073 1,069 '?“:;o 609,043 624,442 'elz'm '729.411| '902,963
Bl e o| B Bedl| suil BRBH, MRAR, i, Bie et
ALL OTHER SOURCES ».ooovnoeeos]| 373°580| 4087466 445.285| "499,143| '587,296| '629,406| '697,697 40,309

CHARACTER OF MORK:

mnl:du’!:&guc D 3,612,278 |4,026,932|4,570,848]4,850,05815,264,84115,637,923|6, 386,656 7,243,658
DEVELDPMENT ......c.0c0....[1,749,13012,013,697]2,238,704|2,415,264|2,533,33812,870,457]3,127,637 3,477 . 744
FIELD:

EWGINEERING, TOTAL 1/.coceeses

g
§
5
2

960,677(1,025,513|1,110,811|2,207,104|1,386,717| 1,602,093

46,205 45,481 60,226 45,009 66,344 75,716 86,519
67,557 83,207 83,548 90,767 96,199| 108,927 ’
1{ 108,174} 108,711} 109,921} 133,692] 147,428 111,012

,050] 193,080{ 223,862 259,283] 291,795] 236,932 8,203
eeccccssscsssces 146,163 149,128] 142,171 149,881} 176,682] 205,625 4,206
m l. eCo eececcccncnse 332,228| 381,607 406,995 435, /50| 442,391 512,088 604,031

ALL SCIENCES, TOTAL +eovcce...|4,593,001]5,195,705]5,848,575)6,240,6096,687,36817,301,276|8,137,576] 9,109,309

MSICAL SCIEKES csescescs] 01,9080 677,293 764,673 822,584| 297,099] 991,917/1,133,913) 1, 261 376
escesscesssses 48,459 58,740 67,337 73,237 74,177 ’ »049

O!EHISTIY esssssssscssss| 206,421) 243, 9l2 283,899 08,091 334,663 367,843 311,615 4“' 086
vesveeeescesees| 292,033] 322,2 256.859] 205,897 414,165| 469,403 5

Ry NeEeCo ccvcccccee 54,991 £2, 361 56,578 15,359 4,09 74,215 81,204 82,661

ENVIROWMENTAL SCIEHCES 1/..| 452,915] 509,038 548,920| 557,217 628,962] 649,5011 705,357 174,177

ATMOSPHERIC ..ccccceceee - 67,459 8,251 85,443 97,660| 102,875| 109, 124,826
EARTH SCIENCES -1 188;22¢] 189, 692 195,507| 216,159 225.5;; 250, ;’l ;b’
ANOGRAPHY -1 171,668 197,701) 223,994 238,1 260,306 5,524

I, MeEeCe cococnnsae - 81,685 9, 50l 79,166 a, 169 83,044 84,968 111,978

‘ MATHEMATICAL SCIENCES ..... 78,477 78,667 88,793 98,568 108,038 124,398| 129,799 152,204
| COMPUTER SCIENCES ..cco0cee 97,9211 114,196| 132,884 149,259 175,236 222,480 279,181 315,360
|

LIFE SCIENCES co.oce0ns....(2,832,523|3,217,65813,670.59613, 9‘9 59314,233,143(4,617,226|5,155,422| 5,746,125
AGR i1 SCIENCES ..| 602,4851 679,880f 772,434 44,040! 895,520] 930,245|1,028,549| 1,122,363
BIOLOGICAL SCIENCES eee| 914,806)1,030;429]1,186,333 1.2“ 54811,408,24011,555,330 1,697,690 1,832,910
MEOICAL SCIENCES ceoceee .237 556 1,414,345(1,599,203|1,717,072{1,801,576|1,989,80312 5 »525| 2,578,240
OTHER, M.E.C. sosescesss n, 93,004| 112,626 '121;933] "127,807| '141;848 69,658 212,612

PSYCHOLOGY ..occesconsesess| 100,531 111,290] 128,328} 132,322| 138,505| 146,884] 162,047 180,453

SOC AL SCIEICES cesessesscel 295,138| 341,445| 370,351 358,286 354,348| 372,337) 389,7% 459,303
MICS .occocceccenne 83,089 20,158 99,496 95,590 26,4761 109,215 115,789 132,377
PIILITICAL SCIENCE . 45,431 1395 56,315 61,371 55,545 56,317 60,738 68,074
aﬂctﬂ csscssncesasne 71,641 8,556 94,658 80,252 78,321 74,626 78, “3 8,311
THER, N.E.C. ccccecccee 91,977| 107,336 119,882] 121,073} 124,000) 132,178 134,620 170,542

OTHER SCIENCES, M.E.C. ....| 133,592] 146,118 144,330| 152,180| 162,037| 176,433 182,066 220,311

1/ DETAIL MOT SEPARATELY AVAILABLE PRIOR 7O 1980.
SOURCE: NATIONAL SCITNCE FOUNDATION, SRS
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TABLE 8-34. FEDERALLY FllAICED RED ENOITURES AT UMIVERSITIES AND
€S BY CHARACTER OF SCIENCE/EIGIIEERI NG FIELD:
couLee SCM. YEAIS 979-86

(DOLLARS IN THOUSANDS)

CMARACTER AND FIELD 1979 1980 1981 142 1983 1964 1985 1986

TATAL ceevncssencosssccscceess|3,595,271]4,097,011(4,556,889|4,746,803]4,952,731|5,285,678 5,997,77316,633,34/
mﬂ OF MORK:

Es!g%ggﬂ' YT CULELRILLE 2,571,744|2,854,095|3,246,55413,391,563|3,57,467|3,780,205] 4,251,485 4,747,653
”'ki secescescs.1s.011,023,527]1,242,916]1,310,335(1,355,240(1,419,264]1,605,469|1,746,2881,885,694
FIELD:

ENGINEERING, TOTAL 1/.........| 526,364] 595,446| 662,203] 697,943] 737,084 773,118 0%¢,402] 68,474
AERDNAUTICAL AND
ASTRHAII‘I’ICAL eseccccsce

- 35,610 33,262 47 902 18" 9,719 67,348

anl cevoveceranavannns - g:m 59:152 "ﬂ ﬁhn 28| 57,620 36,135
VIL .......- - 920 67,906 g 060 4,791 81,202 ’l 517
m. u.s.é:'.. -] 315,464| 295587 z%. m:m 71,853 297181 m 063

ALL SCIENCES, TOTAL ..........}3,068,907|3,501,565)3,094,606]4,048,860]4,215,647|4,607,561]|5,141,370]5,664 873

PHYSICAL SCIENCES .........| 490,680| 554,819] ¢18,083| 48,917 97,4470 778,610 082,508 973,51
ASTRONSW 4444 sieisl sm.arol sninl eoina| es.cos
2E m R s
60.915| 9330 99,353 ‘to.i%s| 63

ENVIRTVENTAL SCIENCES 1/..| 329,154] 1372,533| 291,727 n1.19 847| 450,967] 477,550 520,137
ATV ERIC y *Tal Tss51524 ’;a:uo 68,297 ‘giua 82,107| 86.,431] 99,485

[ JJEncEs” -l 11.272] 13797 gt 9% 135,808 152,825

-| 132;72¢] 145.923| 183.574] 171.3s2] 183.582] 191 791 1095

OTHER. M.E.C. .nu.:: -| 53011 '99,187| a2.292] 43)7a4]| “em.aen| as.506| ‘62615

MATHEMATICAL SCIEMCES .....| 60,431 61,124] 67,672] 71,8 76,2970 91,060] 95,691] 112,364
COMPUTER SCIENCES .........| 69,192] 76,982] 93,452] 1¢6,918; 127,697] 61,595| 193.154] 227,428
LIFE SCIENCES ............. [1,818,779]2,094,8732,262,586| 2,492,608 | 2,563,262 | 2,755,038 3, 140, 74713, 4° ~. 947
AcRTCUTURAL $E1 Ei 186,676 m!nnl 233,656 '256.756| '259,663]  270.,074] "298.377| 7" s.075
S oRT oA ScTEuees . . 664,675| 763,373 865.485| 920.822] 983.318|1.C87.778 1 R 9 1,.:8.998
BEOICAL T TENCES .......| 914.905|1,056.5611,187° 791,238, 62211,242,726 1,349, 158 1,547,246|1,738,302
OTHE 84,523 042] " 76,486 "78.408| ' 7T 685

[ . 63, . ’ 89,028| 102,138 "124,395
PSYCHOLOGY .ccccceccocccses 12,257 81,193] 92,457 89,086 90,599 98,379] 107,480 118,449
155,074 ul.‘ﬂ l“."ll 161,795 147,573] 144,892 l“.“’l 166,948

socgevi iy 40,026 43,4 44, 508 u 198] “37.072] 41,953 2,450 42,878
POLITICAL SCIENCE 20.561] 33676 23,3%2| 22,5211 19.926] 12,305 zo.on 19,731
SOCIDLOGY ..ecccveenea..| 47,1481 57,140 56.353| 483,965] 42,405 38.559| 40,256 43685

OTHER, N.E.C. ...cccccee 47,343 57.3.1 62,755 52,110 43,170 46,07¢ 51,867 60,655
OTHER SCIEMCES, N.E.C. .... 73,340 78,424 81,681 86,540 85,725 86,056 89,597] 104,083

1/ OETAIL NOT SEPARATELY AVAILABLE PRIOR *3 1980.
SOURCE: MNATIONAL SCIENCE FOUMDATION, SRS
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TABLE B-35. CAPITAL EXPENDITURES AT UNIVERSITIES AND COLLEGES
SY SCIENCE/ENC IEEI!IG FIELD AND SOURCE OF FUNDS:
FISCAL YEARS 1979-86 )/

(OOLLARS IN THOUSANDS)

FIELD 1979 1980 1981 1982 1983 1984 1985 1986

TOTAL ccoseeoncsccnsnccsoscscnss| 696,218] 794,512) 952,672| 969,147{1,098,941]1,215,249(1,312,65711,578,818
ENGINEERINT .cccceccncccencss 87,128 $9,297| 103,329] 144,457] 134,980 142,894] 187,3201 316,440

ALL SCIENCES, TOTAL .........| 609,000 708,215] 849,343 824,690 963,961|1,072,35511,125,3371,262,378
PHYSICAL SCIEMCES ........ 64,6851 77,154 87,813 82,100 97,4671 '116,071| '131,108| '152,308
ENV1 IMNAL SC!E&ES ces 25,153| 36,208 35,025 42,265 41,112 2%.814| 54,083 47,111

MATHEMAT]
$C1 E%............. 7,2.2 32,318 20,517 34,328 ,098 49,971 75,657 91,088
LIFE SCI secee 459,057] 597.635| 590,353 678,778| 7a1,416] 781, L6461 839,906
060 17,982 10,991 12,798 17,012 35,205 20,900 25,472
IAL SCIENCES ... a1, ,013] 45,138 20,797 40,870 51,933 61,849 50,711
SCIENCES, M.E.C. ... 23,25 47,423 42,224 31,94 35,624 40,946 30,125 55,282

FEDERAL SOURCES, TOTAL .........| 164,460] 149,543| 153,800] 116,651 131,517| 141,728] 144,296] 193,120
ENGINEERING .ccccccvvrccceces 20,927 20,430 17,601 18,126 16,163 24,013 16,778 33,635

13,199 8,515 115,354] 117,715 137.519] 159,485
25,529 20,154 18,579 18,916 31,300 25,089
6,866 4,404 3,644 3,490 3,547 6,154

4,944 3,798 4,458 5,296 6,718 14,088

It
SBCIAL SCIEMCES .......... 4,959 1932 2,09 :sos
@THER SCIENCES, W.E.2. ... 5,532 3.3 1,49 1,758 1,322 660 2,209

OTHER SOURCES, TOTAL ...........| 531,758] 644,949] 798,8721 852,49¢] 967,42+.1,073,5211,168,261 1,as,m
ENGINEERING ..coccvoccccnccee 6,201] ¢8,859| 85,728) 126,321 118,817| 118,881] 170,542) 28 %05
ALL SCIENCES, TOTAL .........| 465,557] 576,090 713,144] 725,175 848,607] 954,640| 997,818 1.102.!93

PHVSICAL $CIENCES ........ 32,49 54,691 62,286 »1,946 18,888 97,154 99,808 7,719
ENVIRDNMENTAL SCIENCES ... 16,923 28,175 28,159 J7,961 57,468 33,324 50,506 60 S

ummuﬂcu/mma
? sessscrscsscss 24,299 26,665 25,573 30,530 48,640 44,6751 £4,99
LIFE SCIENCES ...cccceeeee| 337,497| 372,952) 508,225| 52¢,349 !’7 763 656,004] 670,817 765 !96
cosseccrccsssse 5,320 15,980 9,411 11,775 34,197 20,080 4,206

SOCIAL SglEKES eesescscce 19,282 35,545 38,762 29,423 3! 911 49,001 59,753 48,
STHER SCIENCES, N.E.C. ... 29,127 44,082 40,730 20,191 34,291 40,286 27,916 49,200

INCLUDES EXPENDITURES FOR FACILITIES AND PHENT FOR RESEARCH,
v DEVELOPMENT, AND INSTRUCTION. equt

SOURCE: WMATIONAL SCIENCE FOUMDATION, SRS
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TABLE 8-) nD EXPENDITURES AT WIVEISIW-ADIIIISTEIQ FEDERALLY
LCPMENT S 8Y cmamn MORK

FUNDED RESEARCH ANO DEVEL

AND SCIENCE/ENGIMEERING FIE

(DOLLARS IN THOUSANDS )

ENTER OF
Ls FISCAL YEARS 1979-86

CHARACTER AND FIELD 1979 1980 1981 1982 1983 1984 1985 1986
TOTAL ecevcnccnnnnacencenness|1,934,797|2,245,773|2,485,853)2,478,721|2,726,652|3,117,716|3,529,109| 5, 900,070
SHARACTER 3F MORK:
pasic CBESEARCH e zips*oeoeeee| 718,303| 785,774] %43,179| 869,701| 982,272|1,082,027(1,078,224)1, 120,528
AV ELORENT D eeen 1,216,494|1,459,99911,622,674}1,609,020{ 1,754,380 (2,065,689 { 2,450,885 2, 779, 542
FIELD:

ENGINEERING, TOTAL 1/.........| 561,083| 644,910] 56,426] 626,158 +952]1,109,866(1,312,412| 1,461,621
AERSWAUTICAL AND

ABMAUTICAL .......... o B el 8.0 a0l skl e, 126,566
1AL ... -| 38 &, &, 5.832] 46.718] 49’9 49,895
VIL .... - 18,874 ,052 17,952 13,378 » 15, 16,014
ECTRICAL -| 200,981 169,058] 171,470] 316.652| 294,283] 458 596 g18.62¢
ICAL . -l 13578 L048] 181,017] 239.573] 398.073] 490.934| 341 568
, WEET Lol -] 226,013] 178.074] 161; 160, 171,174| 190,292| 3208.953

ALL SCIENCES, TOTAL ..........[1,373,714|1,600,863]1,829,427|1,842,563|1,791,700{2,007,850| 2, 216,697]2, 438,
mxcu.scx:-as.........1muumm1m§n1mm1mm;mmlmw $21,412

ASTROMONY ..oooooonnrnnes *"59,025] ' 61.578] ' 65, *“73,4%8| ' “s0, ""76,603} ' 82,
gpan o g B S dia) mml gl AL st

ma. WEC ool 2m.s02] 8s5e1] Tsa.e48| 108 %.354| 33,38 %55:2% 1103
AL_SCIENCES 1/..| 141,100] 176 126| 186.52¢| 157,%2| 154,6:2| 174,197] 202,440 224,588
ATPOSPHLACTCTENCES 1/ e , 48,433 325, 56,749 700 “s0,605| “95.780
“"&éﬁiﬁ."ﬁ" - "'ﬁ We| 123011 Dhods| (0% e B
STHER, M.E.C. .....o..o0 -l w72s) #1102 s3.102] 47030 603| 58,151) 67,922
MATHEMATICAL SCIENCES ..... 6,614] 31,000| 38,561 42,00] ¢5.30] 81.217] 92,897 109.c38
COMPUTER SCIENCES .........| 120,29 131,025| 188,9¢6| 177,306] 224.274| 268,501] 341,483] 420,657
LIFE SCIEMCES ....co-......| 73,461] 76,889 164 269 104,484] 106,555| 117,943] 114,444
AGRICUL TURAL *SCTEWCES "+ 1,551 | 5 2,528 zim '$39 ‘633 "6
BIOLOCTLAL SCIENCES .o 62,659 006| 66,806 62,180| 76.437) 82.986| 91,148 94,195
MEDICAL SCIE .19 Tsi10s| sl453 575  9.5s8! 5079  s.676]  6.81
s MEeCo covvnvenee 2,052| 11,044) 9,735| 10,986| 17.484] 13)851| 170486| 13.07
PEYCHOLOGY ........cccec... 110 135 147 155 194 240 264 2%
SOCIAL SCIENCES .. 5,861] 17.449] 20,986] 21.412] 21,0671 13,08 17,991 19,343
ECOMOMICS ., ... 3.735| 9657 6002 V855 1254 3,590 01| 4,043
POLITICAL SCiEn : 2,126]  2422] 343 342 35 3,313 ol 49
SOCIOLOGY oy ovscoosnnens o] 1.500] 2.258| 2048 o (]
STRER, W.ECE2°.iioioits o] 3870 4+ It 1 12,0581 11,147 9.152] 10,206
OTHER SCIENCES, M.E.C. ....| 22,790) 42,229 39,440] 43,962| 25,242] 32,127] 14.300] o,63

1/ OETAIL NOT SEPARATELY AVAILABLE PRIOR TO 1980.

SOURCE: NATIONAL SCIENCE FOUNDATION, SRS
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TABLE 8-37. SCIENCE £/EncIneen ORATES
IN DOCTORATE-GRANTING THeTTTUTTONS BY FIELD: 394586
NUMBE AVERAGE ANNUAL
. PERCENT CHANGE
FIELD
1980 1981 1982 1983 1984 1985 1986 | 19%0-85 | 1985-86 | 1980-86
TOTAL, ALL FIELDS ..eevveeenn...] 18,813 ] 19,686 | 19,366 | 20,761 | 21,587 | 22,59 | 24,13 62 6.8 .6
EMGIMEERING oovvvoercenoonecens s71s | 1,040 78 1,02 | 2,195 | 1,349 | 1,420 6. 5.3 6.4
AEROSP 20 14 25 32 2 59 ] 20. -5, 15.7
9 (1 1 rt [ 1s 17 10. 13, 1.2
2 34 31 28 2% 8§ 52 109 10. 10.9
183 171 174 198 215 213 295 8. s. 8.3
124 107 108 131 146 122 140 - 14, 20
12 191 176 174 171 176 172 7. -2 .0
87 76 71 63 %0 13 2. -18. -1.3
16 13 9 14 22 20 29 &. 45, 10.4
137 130 130 182 19 202 239 s. 18. 9.7
172 193 1 204 168 245 29 7.3 1. 5.4
3 16 1 19 18 19 25 . 31, 42.4
2 26 18 15 19 3 31 7.1 . 5.9
ROLEUN ;-0 0ososonoooonns 6 2 4 1 4 6 1 o] - -25.8
mumm. WEE i 5 ] 45 : 59 52 It -2:2 -5, =238
SCIENCES, TOTAL .....ooceeeee.o.| 17,433 | 18,606 | 18,288 | 19,659 | 0,202 | 21,200 | 22,716 4.0 6.9 4.5
SCIENCES ovooeenccccees| 4,266 | 4,062 4,280 | 4,088 4,386 | 4,517 | 4,00 1.2 6. 2.0
‘181 *132 ‘148 ‘111 ‘118 ‘138 ‘133 -4 -3. -1.0
oMEMISTRY -.-ooiiiiiiiiiiill 2,710 2,810 2,808 | 2,013] 2906 | 2, ,151 2.0 5 2.8
PHYSICS ooovscescoooosocenroe| 1,998 ] Ti842| 10326 1090 | 1,320 1.%2 "7 =8 11,5 11
PHYSICAL SCIEICES, W.E.C. ... 15 15 2 10 «Q 2 2 29 | -23 13.5
ENVIRDNMENT, 208 2° 415 '8 s18 . 1.5 .
mosn:ﬁc’féf"m 43 b 33 &1 74 i 43 $91 B3 52
134 213 28 27 250 2 %1 33 33 s
My DeiENTAL SciEwces, ... 14 1 ’ 17 1 2 2 .5 | 3.4 13.5
MATHEMATICAL SCIENCES oececeve.. 162 113 194 170 203 226 201 69 | -11.1 3.7
. COMPUTER SCIENCES ...covevnnnens 4 E 4 a2 6 7 74 1.5 .0 0.5
LYFE SCIENCES occoveoorernnnnaa.] 11,743 | 12,888 | 12,725 | 13,756 | 14,473 | 15,301 | 9 . 5.3 7.5 ..
AGRICULTURAL SCIENCES ......... ) 284 e 295 s »? , 8.4 8.7 8.4
7,006 | 7,006] 7,7% | s,36]| s20| 9,229 | .05 Y 6.8 5.
2% fas 261 284 282 510 22 .5 10.3 FH
L | nps| usss| s L) 18| 200 34 7.1 &
%9 sa2 | 1034 | 15227 | 1128 1,109 2.7 | -17 1.
T2 ' 53 54 67 59 90 3| 78 55
"ol 155 129 183 1 101 133 7.7 3.7 -2.
20 260 2% 29 7 m 29% 11.0 6.2 10.:
10 522 516 53 ot m o7 12.3 13.1 12:4
ECOLOGY ooveocrcsccssass 32 44 28 » 2% 37 37 11.0 0 3.
ENTOMOLOGY7PARAS | TOLOGY 119 133 119 Tt 113 19 143 3.2 29 3.
GEMETICS 258 2% 314 "2 b A28 7.9 138 8.
NICROSI 173 97 1,004 | 1,025 10711 1,368 | 1,274 6.0 i 6.
BUTRITION ...o.c000000 129 71 138 150 150 202 185 9.4 -84 6.
&7 68 $40 534 07 621 709 5.4 14.2 61
624 755 201 816 81 885 6.7 2.8 IR
RSN - %l $03 Bl W $i2 ny el 32 3
sIoSCIENCES, "w.E.C.  ooteites 1 72 67 2 1% 180 142 22.6 | -2101 13.9
ENCES vovvvnvonnennes| 4,098 | & 4,69 | 5,07 5,315 | s.e05| ¢,08 s, 8.5 s,
"#&?xﬁ.{ "9 % 246 19 186 '224 *127 z;.g -43.3 8.
283 w7 254 301 %2 2 &1 X 26.2 6.
9 0 [ 14 17 16 13.6 .9 10.
m 243 2 %1 269 18 284 64| 208 8.
161 125 143 142 168 17 194 .7 16.2 3.2
18 19 10 18 18 18 12 ol -33.3 4.5
52 31 49 50 78 &9 100 58| aa9 11.5
ME, WEIC.T) sl | 300 2658 | a0 | 4gm 4,322 | o,652 4.5 7.6 5.1
HEALTH RELATED, M.E.C. ...... 102 113 92 116 11 138 179 62| 207 F
oI5 an 520 435 422 48 ) 1.0 5.6 1.7
4% 32 287 7 257 28 %6 24| -3.3 -3.4
[ [ 10 28 18 31 £+ .1 12.9 27.9
! 40 20 Eve 0 57 5 5 7.3| -8 4.5
CCPERCLFT AGRICULTURAL) ..... 146 2 1 20 26 19 22| -3:3.5| 1.8 -27.1
GEOGRAPHY oo cccocosensecsvsns 15 2 5 7 14 10 1 b 1 10.0 =.0
HISTORY AND Pitl
oF 5CI .. 15 21 14 .9 1c 11 1 -6.0 .0 -5.0
LINGLIST] . 5% &7 47 51 2 26 5| 136 -38 -39
ITICAL SCIENCE .. . » 46 o4 43 3 e % 3.0 500 6.0
I ey aaiimivaiicy o220 3 % 2 T M8 ” S AR =h | -7
%mmgt':fm. WEC Ll P 2 29 29 55 7% ] 22.1 | -35.5 9.t
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TASLE 8-38. FULL LTINe sc1 ESENGIMEERING GRADUATE STUDENTS WITH
RESEARCH ASSTSTANTSHI gff %G INSTITUTIONS
MMSER A SINAL
o SpE L
1980 1981 1982 1983 1984 1985 1986 | 19085 | 1985-8¢ | 1900-8¢
TOTAL, ALL FIELDS .....ccceceee.| 50,781 | 51,946 | 51,828 | 54,146 | 56,94 | 60,448 | 65,560 3.5 8.5 4.3
ENGINEERING oco.oceovecoennnnces| 13,928 | 14,296 | 14 15,581 | 16,206 | 17,858 | 20,407 5, 4.3 6.6
AEROSPACE . ...c.02oiiiilsl '580 '583 '5’;1; 691 '$73 725 ‘823 s 1.3 6.C
frlch s o 2.3 | | 43 & 4
ST 1,884 | 2,018 | 2,097 2.333 2,328 .éo 2,581 5.9 5.2 3.4
cIviL ... 2,1% | 2:1% | 2,106 81 | 2,480 ( 2469 ] 20329 2% 4.6 4ok
gLECTR] 2,801 2,860] 2933| 30| 3129 | 363 | 4393 5.2 6 7.6
NEERING 32 491 493 439 456 496 28] 1207 hok
INOUSTR] 58 539 535 446 534 586 724 ol 2us 36
MECHANICAL -7-223222200 2,005 | 2,134 2,07 | 2,622] 2.25¢ | 3,661 1| 125 10.2
METALLURGICAL WATERTALS 1, | 1.853] 1,512] 1675 | 179 | 1lse1 | 223 71 141 8.3
RINING . .ecorveeererares 120 11 122 142 143 iz 36| 107 4.7
5% 480 412 436 4% 40 s0¢ 29| 199 =1
m"ksmé:'il'lél'llli. 122 610 724 i 63 ¢s1 812 -9 17.5 2.9
SCIENCES, TOTAL «cc.ecccnceccccc] 26,853 | 37,552 | 37,233 | 38,565 | 40,700 | 42,590 | 45,153 2.9 6.0 3.4
PHYSICAL SCIENCES ......... 258 | s,52¢| .83 9,080 9.517 | 10,174 | 10,87 4.3 6.6 4.6
ASTRSy oCs aae ‘270 ' ' i 10, ' 2.5 5.9 3.0
e 1 P a8 | AR 5B s 3'3“2 2o | &% 35| &8 ol
PHYSICAL "SCIERCES, W E.¢. 1o. ' 15 *72 T "33 45 i 62.3 bt 50.8
env] AL SCIENCES .........] 3,664 ] 3,402] 3,268] 3,481 | 3,58 3,676 | 3,780 . 3.1 .6
C SCIENCES .-o0.... 'as8 ' 455 ' 4856 432 '429 ' ' 418 2kl <3 -2.5
cececcseceenseeee] 2,016 | 1,79 1,762 1,959 | 1,845 ] 2,121 2,086 10| -1.7 %
OCEANOGRAPHY - > -3eoevannnnns 800 1 780 784 7 845 943 1.1] 110 2.8
ENVIRONMENTAL ' $CTENCES
I.E.C. 0ece000000c0scccccce “2 m 2‘7 “ 295 2“ “z -‘cl ”c, -c,
MATHEMATICAL SCIENCES .......... 773 122 822 775 846 %9 1,012 4.6 s 4.6
COMPUTER SCIENCES ..occccvvevees| 1,023 | 1,068 | 1,151 1,267 1,502 | 2,020 2,284 166 | 13 14.3
LIFE SCIENCES ....ccvcevcnanncac| 25,477 | 15,925 | 15,826 | 16,061 | :7,220 | 17,657 | 18,90 2.7 7.6 3.5
AGRICULTURAL SCIENCES .........| 4,484 | 4,607 | 4,358 | 4,509 | 4,612 4,208 | 4,612 -8 7.1 .5
SIOLOGICAL SCIEMCSS ...cccccccc 9,545 | 9,001 | 9,776 | 9,986 | 10,82 | 11,189 | 12,089 3.2 7.8 4.0
ANATONY ... ccoeoncenosnccnns 'm 'g,l *141 '149 '182 '180 18 6.9 5 &1
$jocHext ity 1, 1, 1,617 1,740 1,923 | 2,060 | 2,2 7.0 0.0 1.3
BIOLOGY o oozonoenranss Las | L2 | 1201 25| 13| 1 1,461 6 .7 2.
sIomeTRY/ EPTDENT DI OGY u 100 t4] m 124 159 1.2 . 5.2
BOTay oy s v | o3B3 LBH i) oA LB 1,39 191 24 3
g T '210 *266 '29% '263 '433 '453 * 608 166 | 34.2 19.4
2 a pit] 202 231 2 266 3.1 | 1.7 =4
2% 764 m 717 36 680 . -.9 4.4
2 252 260 238 2% 208 418 561 8.7 10.1
| 1,03 1,026 1,133| 1,267]| 1,99 | 1,42 : 1.7 7.3
1,131 1114 | 1066 1,059 1,126 1,124 | 17102 - -2:0 -5
165 1 205 227 775 207 103 | 1L 10.9
414 456 519 548 8.3 % 7.8
i £ | #| = oo B #Z| 4| =] ¢
sloscrenits;” 158 172 192 199 n 1 353 5.5 6 1.3
MEALTH SCIEMCES ...ccvcveeeeo.| 1,488 | 1,477 1,493 | 1,566 | 2,797 | 2,360 2,320 8.3 7.4 8.2
DENTISTRY «.cconeveconecenses 726 i 10 12 it 1 18 ] 12| -17.4] 2000 11
WURSING ..... 101 107 138 123 25 249 1] 19': 23 20.7
%Mlui {7 I 400 407 376 409 459 94 518 4.3 4.9 ot
1oy A 0 m 202 78 219 312 3.4 42.5 9.1
srma DTy 18 251 302 iii 17 203 329 2.6 8.6 3.5
sielieceel HOM| @ o) om| B B B3 3|
TH RELATED, W.E.C. ...... 143 161 128 151 252 i3 18.2 | -14.2 12.0
PSYCHOLOGY ..cocoveececcncecceee| 2,342 | 2,666 | 2,510 | 2,657 | 2,762 | 2,067 | 2,880 61 .8 3.6
SOCIAL SCIEW . ...coccscocccces| 5,316 | 5,271 4977 | 5,164 | 5.2. . 85227| 5,30 -.3 2.2 .1
JOLT [ ECOMMICS'....0] U962 '936 '829 "814 ‘858 ‘831 '923 -2.9 | 111 -.7
OLOGY ...e.ve e 100000 39 303 314 281 292 270 b3 .0 a.2 -3.8
ECOMCEST AGRICULTURAL) ...... 1,185 | 1,153 | 1,024 | 1,128 1,065 | 1,074 1,043 -1.9 | -~2.9 -2.1
3 249 2% 213 2% % 297 m 36| -a8 14
HISTORY AMD’ PiiLOSOPIY
OF SCIEMCE .......ccceecee 16 16 1 7 0 11 23 -4.7 ] 109.1 8.6
143 it 13% 163 128 2.7 2207 -2.1
252 1 2 s 1,020 %67 2¢| -1 1.9
. 732 713 633 575 628 625 611 31| -2 -3.0
§38 81 120 127 120 120 1 1 49| 117 6.0
%.‘ n.E.C.°.o00 749 746 804 915 16 34| 12.5 4.9
SOURCE: NATICNAL SCIENCE FOUNDATION, SRS,
Q




Table B-39. Scientists and engineers by field, sex, and employment status: 1976 and 1986

| 1978 1906
Employed n Employed n
Totsd Totat science’ | Unemployed, | Outside the Total Totat scionce’ Unemployed, | Outside the
Fieid and sex popuisbon employsd ongineenng seekng labor force population employed ongINeenng sesking fabor force
Total, ol fieids . . . . 2,530,100 2,331,200 2,122,100 32,100 116,800 4,971,900 4,626,500 3,919,900 72,700 272,700
Men . ... .. . 2,295,300 2,131,000 1,947,200 70,700 93,000 4,207,400 3,927,500 3.383,700 53,400 226,200
Women ... . . . 234,800 199,700 174,900 11,300 23,800 764,400 096.800 526,200 19,400 46,500
Total scientigts . . .. .. 1,048,400 950,500 843,800 36,500 52,400 2,337,000 2,186,300 1,676,400 41,900 108,700
Men .. .. . . 837.900 781,300 689,100 25,700 30,000 1,681,000 1,588,700 1,242,000 25,100 09,100
Women .. . . .. 210,600 178,200 154,700 10,700 21,600 656,000 509,800 432,600 16.800 30,600
Physical scientets .. . . .. . 203,900 188,900 154,900 5,900 9,100 312,000 288,400 264,900 4,200 20,000
Men . ....... .. .. 185,400 172,700 143,600 5,200 7,500 209,100 250,100 229,500 3,000 16,000
Women . ...... . .. 16,500 16,200 11,300 700 1,500 43,600 38,300 35,400 1,200 «,000 ‘
Mathemetical scientists . ... .. 55,000 48,000 43,800 2,500 3,800 140,300 131,000 103,900 1,700 7,500 |
Men _..... ... .. . 40,700 37,100 33,700 1,900 1,700 102,600 97,100 78,900 600 4,700 |
Women ... .. .. cee . 14,300 11,500 19,000 700 2,100 37,700 33,900 25,000 900 2,800 |
Computer spucalists . . .. ... . 125,900 119,000 118,000 3,000 3.900 575,800 562,600 437,200 4,800 6,400
Men . ... ... .. ... e 101,800 96,400 95,100 1,800 1,400 404,6C0 400,000 308,700 2,200 2,400
Women ... . ... ... 24,300 20,600 20,900 1,200 2,500 171,200 162,500 128,400 2,800 6,000
Envionmersal scienbiets . . 56,300 54,800 46,600 1,200
Men. ....... ..... . 53,800 50,900 44,000 1,000
Women ... _.......... 4,500 3.900 2,000 100
Lile sclentists _ . _ . . .. .. 230,700 213,500 193,200 6,360
Men ... ... .... .. . 191,900 17¢,000 137,700 4,900
Women . ... .. .. 36,900 33,900 30,500 1,400
Paychologists . . e e 122,500 112,500 103,700 5,700
Men ... ... .. . 81,800 76.900 71,800 3,300
Women ... .. .. e el 40,700 35,000 32,000 2,400
Sociel scientets . . . .. . <32,200 222,300 180,500 11,900
Mon.... .. . . .. 162,800 165,700 133,200 7,800
Women ...... . B 9,400 58,6u) 47,300 4.200
Totaslenginesrs . .. . . . . 1,481,700 1,371,700 1,278,300 45,000
Mon...... .... - 1,457,500 1,350,300 1,258,100 45,020
Women . ... ... P 24,200 21,400 20,200 600
Asronsutical/sstronautical L. 62,300 58,000 55,700 2,400
Men .. .. .. P . 61,500 58,400 55,100 2,400
Women . . . 900 400 600 (&)
Chemical ... .. . 83,900 77,500 76,400 1,800
Men .. . .. 81,000 75.000 73.700 1,600
Women . P 3,06 2,500 2,800 200
e T P 201,800 186,200 182,800 5,300
Men ... ... .. ... .. 195,900 182,800 178,100 4,900
Women .. .. .. . . 6,000 5,400 4,600 400
295,000 283,000 267,900 5,100
‘ 293,200 281,400 266,500 5,100
| 2,400 1,600 1,400 @
|
| ") " " Q)
| " () () Q)
(O] (O] " (U]
() () (V] Q)
Q) (O] (W] M
") (O] ) (O]
Mechenical . .... . 297,800 276,200 272,800 22300
Men .. ... ... . 295400 273,900 270,600 12,300
Women .., .. 2,500 230 2,200 (&)
Other engineers . . . .. 540,100 490,000 422,700 16,700
Mon ...... P 530,800 460,900 414,200 18,700
Women ........ - 9,500 9,100 6,500 (O]

NOTE, Becauss of rounding. detasl may not add {0 totais.
SOURCE: Neti nall Science Foundetion, SRS

Aruitoxt provided by Eic:




Table B-40. Employed scientists and engineers by field, sex, and sector of employmenc: 1976 and 1986

197¢ 19086
| I Statefocal/ State/local/
Educatonal |  Federsl other Educatonal| Federal other
Field and 8. Total Induntry nettutions |Govemment] governvnent|  Other? Total industry nstutons Govurrmkmmn Other?
Total, alf fsids cee 2,331,200 1,456,500 287,800 219,200 137,400 230,500 4,626,500 3,134,500 627,000 354,100 241,700 209,200
Meon ..... I 2,131,000 1,385,100 232,400 200,000 119,900 193,600 3,627,000 2,741,700 479,200 310,400 202,000 194,500
Women .. . . ... 190,700 71,400 55,200 18,500 17,600 37,000 008,600 392,500 147,800 43,700 39,700 74,800
Totslscientets . ... .... 950,500 430,300 248,000 110,700 62,200 106,300 2,108,300 1,193,700 526,200 167,900 125,900 172,000
Men ..... ... 761,300 3200 194,000 93,600 47,100 73,400 1,586,700 876,200 385120 131,800 90,400 103,300
Women .. P 178,200 57,100 54,000 17,000 15,100 35,000 500,000 317,500 141,100 38,100 35,500 60,400
Physical scientiets . .. . 188,900 105,400 39,100 22 400 5.900 16.100 200400 163,700 71,100 26,700 8,400 15,500
Men ....... ... 172,700 97,200 34,400 20,900 5,400 14,800 250,100 142,707 61,500 27,000 6,800 12,100
Women . ... .. 16,200 8,200 4,700 1,500 S 1,300 36,300 20,900 9,600 2,700 1,700 3,400
Mathematical scientets . . . . 48,600 15,000 21,100 9,000 1,300 2,200 131,000 54,700 56,720 11,100 2,200 4,300
Men ...... PR 37,900 12,000 15,700 7.200 700 1500 97,100 41,900 43,400 8,100 1,200 2,500
Wome.:.... ..... 11,500 2900 5,500 1,000 600 700 33,900 12.800 15,300 3.000 1,100 1,700
Computer specisiists . . . 119,000 06,800 6.900 9,300 5,100 10,900 562,000 430,700 37,700 30,500 20,700 28,000
Men ..... . ... 8,400 72,300 5,000 7,700 4,100 8,500 400,000 315,700 24,900 27,000 13,900 18,500
Women .... .. . 20,800 14,500 1,100 1,800 1,000 2,400 162,500 124.000 12,600 11,500 6,800 7,400
54,000 30,900 6,100 10,100 2,200 5,500 111,300 65,100 18,200 17,000 5,900 4,500
50.900 20,900 5,200 9,300 2,100 5,400 98,400 58,400 15,000 15,500 5,100 3.000
3.900 2,000 900 600 100 100 12,900 €800 2,400 2,200 700 600
Ule scientists . .. . .. 213,500 71,500 €3,300 36,300 20,300 19,100 411,800 153,100 147900 42,400 31,800 38,800
Men ..... . . . 179.800 63,000 50,800 34,200 17,700 ¢ 13300 309,000 117,800 111,000 33,10 25,000 21,700
Women . . ... 33,900 7.900 12,000 5200 2,600 5,800 102,800 35,500 37.000 9,300 6,000 15,000
Peychologeets . .. ... 112,500 26,400 43,000 §,200 7,600 29,500 253,500 101,800 79,400 6,900 14,800 50,800
Men ....... ..... 76.900 20,400 29,900 3,100 5,100 18,400 136,400 61,300 47,900 3,700 9.200 28,300
Women ... .. .... 35,000 6.000 13.900 2,100 2500 11,100 115,200 50,500 31,500 3,200 5,000 24,400
Sociel scentets . . . . 22300 94,400 67,700 15,300 19.900 25,000 427,800 215,500 113,900 21,800 42,300 35,100
Men ...... ..... 165,700 78,800 52,300 11,200 11,900 11,500 293,800 148,600 60,000 17,500 28,700 18,400
Women ..... .... 56,600 15,600 15,500 40% 7.800 13,700 134,000 66,900 32,500 4.0 13,000 16,800
Totsiengneers ........ 1,371,700 1,026,206 39,800 106,500 75,200 122,200 2,440,100 1,940,000 100900 188,200 115,800 96,400
Men ..... ...... 1,350,300 1,011,900 30,400 107.000 72,800 120,200 2,341,100 1,865,500 94,100 178,500 111,500 91,560
Women ........... 21,400 14,300 1,200 1,500 2,500 1.900 99,000 75,300 $,700 7.800 4,300 5,100
Asronauical/astronsuscal . . . 56,800 40,300 1,800 11,100 700 2900 110,500 80,900 3,000 17,760 400 7,700
Men ..... ..... 56,400 30.900 1,800 11,100 700 2900 108,200 78,500 3,000 16,800 400 6,900
Wenen ... ..., 400 400 (U] (U] (U] ) 4300 2,300 200 900 (U] 900
Chemicsl e e . 77,500 00,200 900 2,700 1,100 3,600 142,000 128,300 7,200 6,700 1,900 4,900
Men ... .. . . 75.000 67,100 90 2,000 900 3,500 137,000 118,800 6,500 6,300 1,800 4,400
Women . .... .. . 2,500 2,100 (W7} 100 200 100 11,200 9,500 600 400 100 400
Cvl ........ .. 180,200 08,000 5,500 21,300 50,800 21,800 346,300 215,000 1(,500 32,000 76,200 11,800
Men . ... v 182,000 86,900 5,200 20,900 48,700 21,100 333400 208,200 6.900 31,400 73,000 11,300
Women . . . - 5,406 1.900 300 400 2,000 600 12.900 6,800 1,700 1,400 2,800 400
Elecwrical/slectronecs . . . . . 2" 223,500 10,800 28,300 4,500 15,900 574,500 463,300 27,200 53,700 6,800 23,500
Men . . . .. 28, A 222,400 10,700 28,300 4,500 15,500 555,500 448,100 25900 52,300 6,000 22,000
Women ......... . 1,600 1,100 100 (U] (L)) 400 13,900 15,100 1,300 1,400 200 900
industrial . ... . . . ) (0] @ [C] ) @ 137,700 121,100 4,700 6.000 2,100 3,000
Men ..... e (t4] @ @ (2) ) ) 130,800 114,800 4,500 5,800 2,000 3,700
Women . . . ) @ (&) @ (] @ 7,100 6,300 200 400 (O] 200
Matorigls .. . ...... (t)) (td] [c)] @ (t)) [C] 53,100 45,200 4,000 2200 300 1,400
Men .......... (0] (0] @ (i) (4] @ 50,500 43,00 3,900 1,900 300 1,300
Women .. ...... @ @ @ @ @) @) 2,500 2,100 100 220 (U] 100
Mechenical . .. . ... .. 276,200 230,400 8,7¢0 15,400 3,200 18,500 492,000 426,100 16,300 30,000 4,000 13,000
Men ..... PN 273,900 220,400 6.800 15.100 3.200 18,500 478,800 414,500 17,400 2.2 4,400 13,100
Women ...... . 2,300 1.900 100 300 (U] (L)) 14,000 11,600 900 800 200 S00
Otherengineers . ... . 490.000 374.000 11,900 29,000 14,900 50,600 576,406 460,900 25,200 37,100 23,500 29,700
Mon ....... .o 480 900 367,100 11,200 29,000 14,700 56,900 548,500 430,500 23,400 35,000 22,400 28,200
Women . ... .. 9,100 6.900 eor 700 200 700 28,100 21,600 1,500 2,100 1,200 1,700
'Too few cases 10 estrmate
2Detail unavailable.
Jnciudes nonproft organizations, militery, other, and no report
NOTE: Because of rounding, detail may not add 10 folals.
8C URCE: Netonel Science Foundation, SRS
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Table B-41. Employed scientists and engineer: by fisid, sex, and primary

work activity: 1976 and 1986

1978
Research and Develogment Management, Admwusiration
Other
Total Basc Appid. Devel- than
Field and sex employed | Total | research | rese:..; «oment | Total | OfR&D | RAD | Teachng| Other!
Total, alt figids . 2,331,200 | 655.500! 09,500 | 147.700 | 473,400 | 687,100 | 220000 | 467,100 | 163,300 | 825,300
Men 2,131,600 | 606,200 55400 | 127.800 | 423,600 1 652,900 | 200,500 | 443,300 | 131,800 | 740,700
Women 199.700 | 49300] 14.100{ 19.800| 15400] 34200| 10400 23800] 31,500} 64.700
Total scientists 950,500 | 231,000 | 63.400 | 102400 | 65300 | 263.50u| 06,300 | 175100 | 141,300 | 323,700
Men . 781,300 | 191,500] 50000| 64800 | 56,800 | 232,600 79.700| 152,800 | 100,900 | 247,300
Weren 178200 | 39,500 13400 17,500 8800 | 30,900 8600 22300| 31300 76,400
Physx 3l scientets 188900| ...600] 20000| 33.400| 24200| 50.700{ 20900} 20800{ 22,/00| 37.900
Men . .. 172,700 70.700} 17600| 30.°*2| 23.000| 48.400| 29,300 1900] 20300| 33,300
Women ... ... 16,200 6.800 2400 3.300 1,200 2,300 600 1.700 2,300 4,800
Mathematical scisntists 48,800 8,300 1900 3.800 2000| 13,800 6,200 7.600| 17.400 9.100
Men 37.100 6,400 1.900 2,900 1,600 | 12,200 4,900 7300]| 12,500 6,000
Women 11,500 1,900 ()] 900 1.000 1.800 1,300 300 5.000 3.000
Computer specaiists 119,000 27,500 400 1500 | 25.600| 24,800 8200} 16,600 3800 | 62900
Men .. 96,400 { 21,600 300 1,200] 20.00| 22800 7.400 | 15.400 2900 | 51,100
Women . . 20,600 5.900 100 300 5,500 2,006 900 1,200 900| 11,80
Envronmental scientiets 54,800 | 22,900 6,500] 12900 36+ 14900 6,500 8.400 3.100{ 13.900
Men 50,900 | 20.000 5300] 11,200 3500) 14,800 6.400 0,400 2700 | 13.400
Women . . 3.900 2,900 1,200 1.700 .00 200 200 ) 400 400
Life screntsts . 213500| 64800| 26300| 31.400 7100 62300| 18800| 43,700| 29300| 57.100
Men . 179800 | 50800| 19200] 25300 S400} 56.800| 17800| 230.100| 23300 | 48,900
Women . 33900 | 14,000 7.100 6.100 600 5,700 1.100 4,800 6.000 8,200
Psycholog~ s 112,500 7.900 3,200 3,600 1200} 22,000 4800| 174007 21600} 61.000
Men 76.900 5 900 2200 257 1,200§ 17.400 3900| 13500f 14300| 39,300
Women . 35,000 2,000 1,000 1,000 ) 4,600 700 3.900 7400 | 21,600
Social Scientists 222300 | 22.0n0 5,100 15900 1000| 74800| 14200| 60700 43400| 62,100
Men . .. 165,700 | 15.900 3500| 11.600 900! 60.400| 10300] 50.100; 34.000| 55.400
Women 58,600 6.000 1,600 4,300 100§ 14,400 3900| 10,500 9,400 | 26.800
Total engeneers . 1,371,700 | 424,500 6.100 | 45300 | 373,100 | 423,800 | 131.700 | 202,000} 22,000 | 501.600
Men 1,350,300 | 414,700 5400 | 43,000 | 366,400 | 420,300 | 120.800 | 200500 21,900 | 483,400
Women 21,400 9,800 700 2,300 6.800 3,300 1,800 1.500 200 8,100
Asronautcal/sstronautcal 56,800 { 25,400 900 4500| 20000| 19,000 13900 5.100 1000 | 11,400
Men . 56,400 [ 25,000 900 4400 19.700| 19,000} 13900 5.100 1000] 11,400
Women . 400 400 [¢)] 100 300 (&) (&) <) 3) (&)
Chemucal 77500 | 28.400 200 4200 | 24,000| 28,600 8,600 20,000 600 | 19,900
Men . 75,000 | 27.800 200 30800| 23800| 28.100 8.100] 20,000 600 ] 18,500
Women 2500 500 ™ 300 200 500 500 (O] ™| 1500
Cwid . . 180,200 | 34.400 300 31001 31,000 | 64,800 6.000{ 56,800 23001 06,700
Men . 182800 | 31.900 300 2300 29.300| 64,000 6000} 56.000 2200 | 64.700
Women . 5,400 2,500 ) 600 1.700 800 [¢) 800 100 2,000
Electncal/slectrons 283,000 { 114,300 1400] 10400 102500 | 87,100 6900 48200 4,800 300
Men . . 281,400 | 113,700 1400] 10,400 101900]| 86900 38,700 48200 4800 | 76,200
Women . 1.600 €00 3) 3) 600 200 200 ® 3) 800
industnal . @ @) @) ) 2) @ @) @) @) )
Men . @) @) 2) (] @) @ @ @ @) @)
Women @) @ @ @) @ @ @ (&) @) @
Matenals . @) ) @) @ @ ) @ @ @ @)
Men . ) @ @) @) ) @) @) @ ) )
Women @ @ @) @ @ @) @) @) @) @
Mechancal 276,200 | 112,900 700 7.400 | 104,700 | 08,800| 29.700| 50.100 5500 | 09,000
Men . 2739001 112,100 700 7.400| 104100 | 67900} 28,700| 50,100 5500 | 08,400
Women . 2,300 700 100 ()] 700 1,000 1.000 @) @ 600
Other engneers . 490,000 | 109,200 2500 15700 | 91,000 | 135300} 34.800| 100,700 7.900 | 237,600
Men . . 480.900 | 104,200 1800| 14700 | 87.700 | 134,500{ 34400} 100.100 7900 | 234,300
Women . . 9,100 5,000 600 1.100 3.300 800 200 600 (3) 3,300

Yincludes consuling. production/inspection, reportng/statetical wor/COMPutng. sales; professonal 8nvices, other; and N0 rePOnt
2Detad unavadable
3T00 fow cases 1o esbma’s




work activity: 1976 and 1986—Ccn.

Table B :1. Employed scientists and engineers by fleld, sex, and primary

1986

Research and Deveiopment Management, Admunstration

Other

Towa! Basic | Appid | Oevei. than
Feeid and sex employed Total | research | research | opment Total OfRAD | RAD | Teaching| Other'
Total, all fieids . 4,626,500 | 1,268,900 | 135,700 | 257,700 | 875,500 | 1.282,200 | 398.600 | 883,600 | 357,800 | 1,717,600
Men 3,927,800 | 1,116,700 | 102,70 | 211,700 | 802,300 | 1,148,301 | 367,200 | 781,100 | 278,300 | 1,386,500
Women .. 696,800 152200 33000| 46000| 73.200F 133000| 31.400| 102500| 81,500 331,100
Tota' scienbets 2,106,300 | 473,700 | 123,100 | 168.400 | 182200 545,000 | 162,600 | 383,000 { 300800 { 866,200
Men .. 1,506,700 | 362,000| 91,600 129,700 | 141,300 | 424900 { 135,500 | 289,400 | 223300 | 575900
Women 590000 | 111,100 31,500 38,700 | 41.000| 120000| 27.000| 93600{ 77500| 290400
Physical scentets . 208400 | 115200 28000| 42500 | 44.700| 73400| 43000] 30500| 45800| s4.000
Men . . .| 250,00 100500] 24500| 38300| 30.700| 68200| 40900| 27.300| 39.000| 42,400
Women 38300] 14700| 3500| 620| 5,100 5200| 2100| 3100| 6800| 11,800
Mathemetical scentats 131000| 18100| 5300f{ 6700| 6000] 35600f 14700| 21,000} 46000{ 20,700
Men - . 97.100 15200| 5000] 5400} 4700] 28400{ 12200 16300} 33800 18,700
Women 33,930 2,900 30| 1300] 1300 7200{ 2500| 4700] 12870| 11,000
Computer specighets 562600] 112800{ 4200| 10900| 37.800| ®880C; 32800] 54000| 19600 342400
Men . 4000%{ 83700 3200| 8000| 72400 70800| 27.200| 43300| 12800 232900
Women . 162500 29200 1000] 2000| 25400| 16200| 5.000| 10600| 6800| 110.300
Envwonmental scientists 111300 36400| 10000] 19900f 6400] 21800] 7500| 14300f 9200) 43900
Men . %400| 31200 8200 17400 5000] 19900{ 7000[ 13000] 8300{ 39,000
Women 12,900 5100{ 1800| 2000 000 1,900 500| 1,400 900 5,000
Lide scentets 1 300] 128400| 57000| 55100| 15700| 110200{ 30,100| 80,100| 61500 111700
Men .. 305000| 91.000| 39800] 40800 10600| 93300| 26,100| 67.200| 48700 78.000
Women . 120,800 37,400 16,000 14,300 5,100 16,900 4,000 13,000 14,700 51,800
Paychologe*- 253500 20€30| 7900| 9500] 3200| 65900 9500| 56500] 39,100] 127.900
Men .. .. . 138400] 11300] 4600| 5300] 1500} 37200f 5.100| 32100] 25900] 64,000
Wo nen 115,200 9300 3300| 4300| 1700{ 28700| 4300] 24400 13200| 64,000
Socal Scbets 427800| 42200| 10100} 23700| 8.500| 151.000| 25200} 126.000| 79000 154800
Men . - .| 203800| 29.700| 6400| 16500| 6.700| 107300| 17,100| 90.200| seso0| 100”0
Women 134000 12000 3600 7200| 1,700| 44s500]| 8.100| 26400| 22300] 5¢ 0
Total engneers .- 2,440,100 | 795200) 12,700 | 80,300 083.200| 736,800 | 236,000 | 500000 | 56900] 851,400
Men . . 2,341,100 754,100} 11,100 | 82,000} 661,000] 723400 231,700 | 491,700 | 53000| 610,600
Women 99,000] 4:100] 1500| 7400] 32,200 13200 4300| 6900| 3900 40,800
Asronauticalasyonmuscel . | 110500| 50200| 1.500] 8300| 40400, 30900| 20700] 102¢%| 2900| 28500
Men .. . 106200 | 47,800 90| 7500| 39300 30500| 20000| 9909| 2600| 25300
Women 4,300 2400 00C s00] 1,100 00 100 300 300 1,200
Chemucal ---] 149000] 51300{ 1200| 7300} 42800 0500| 18400| 32100] 3s00] 43700
Men . 137800| 45600 1.000| 6400{ 30300{ 49400, 18100] 31300| 3200[ 29,600
Women 11,200 5,600 200 900| 4500 1,000 300 700 300 4,300
Cwvé ... 348300 | 53,000 90| 6000| 45500 126600| 10.700| 115900| 6800 159900
Men . 333400 | 49,100 00| 5000! 42500| 124500| 10,700 113800| 5700| 154,100
Women . . 12 9 3900 100 800| 3,000 2100 100| 2100{ 1.100 5,800
Electncal/slectromcs 57450C | 241400 3400 24800| 213300] 186500| 78,700| 67.800| 14000 152,600
Men . . 655500 | 231300| 3200{ 23.400) 204000| 164000| 77.400] 86500| 13000| 147200
Women 18900 10,100 200] 1400] 8000 2500| 1200} 1300| 1,000 5,300
Industnel . . 137700 | 25,700 200 900| 24000 47400] 8100| 30300] 3500| 61,100
Men . . 120000{ 23.900 100 600| 23200| 48200] 7000| 38400{ 3400| 57,100
Women 7,100 1,700 100 200| 1,400 1.200 300 900 100 4,100
Matonals 53100| 20000| 12300} 4200] 15100] 15400| 5800| 9e00| 1e00] 15500
Men - 0500 19400| 1200f 3900| 14300] 15100| 5600] 9400| 1600 14400
Women ... 2,500 1,100 (%) i) 600 300 100 200 (%) 1,100
Mechamcal 492000{ 207,100] 2400| 14,000 | 19000u| 140000] 51.700| 979001 9300] 127200
478000 | 199.900{ 2300 13.600| 164,000| 148000] 51,100| 96800] 9.100{ 121600
Women 14,000 7,200 200| 1.000| 6.000 1,600 00| 1,000 200 5,000
Omher engneers ... . 578400 | 145900 1800! 22600{ 121500 150300| 41.900] 107800| 15300, 264900
Men 548500 | 137,00 1.000| 2.800( 114800| 145700 | 40400 105600| 14400| 251300
Women . . 28,100 9,100 10| 2000| 6.800 4100] 1600| 2400 90| 1402

NOTE Because of rounding, detall may not add 10 totals.
SOURCE National Science Foundaton, SRS

ERIC

Aruitoxt provided by Eic:
.




Table B-42. Scientists and engineers by fleld, raclal/ethnic group, and employment status: 1976 and 1986

2,300 1,600 1,500 600 100 19,300 18,900 13,200 200 20
200
58,300 54,800 46,600 1,200 2,300 123,200 111,300 97.300 5,100 6,800
51,000 48,300 40,700 900 2,300 117,400 105,800 93,600 5,000 6,600
2,100 2.000 1,800 L] @ 1,000 1,000 400 @ )
3,400 3,200 2,900 200 ] 2,300 2,100 1,900 100 100
203,700 213,500 198,200 6,300 10,9800 452,100 411,800 340,500 8,600 31,500
217,500 200,700 186,100 6,200 10,600 415,800 377.900 313,100 8,000 29,900
4,900 4,900 4,700 [ (2 9,300 8,800 7,100 300 100
5,000 5,300 5,400 @ 200 16,400 15,000 12900 400 1,000
122,500 112,500 103,720 5,700 4,300 273,800 253,500 172,800 6,600 13,500
114,100 10%,100 97,100 4,700 4,300 252,300 234,100 161,800 5,600 12,600
3,800 3,800 3,700 @ @ 10,000 9,100 6,000 300 500
1.000 1,000 700 (2 (0] 5,400 5,200 1,400 200 100
252,200 222,300 180,500 11,900 18,100 450,400 427,800 250,800 10,600 21,000
217,800 180,400 151,600 11,500 17,000 407,700 380,800 232,600 7,800 19,000
4,700 3,300 2,900 400 1,000 25,900 22,900 12,300 1,700 1,300
25,900 25 800 ',100 (2) 100 15,000 14,200 9,700 1.000 600
1481700 | 1371,700 | 127C.° 45,600 64,400 2634900 | 2,440,100 | 2243500 30,800 134,000
1373700 | 1,271,000 | 11855 39,000 63,000 2390900 | 2217300 | 2035200 25,900 155,700
18,100 16,700 15,500 1,100 200 44,000 41,300 37,300 1,700 1,000
80,700 58,100 55,400 1,000 1,100 139,700 132,800 126,700 2,000 4,900
1Because totals include other and no report, detad may not add 10 totals. SOURLE: Natonal Scence Foundation, SRS
2T00 few Cases 10 eshmate.
Table B-43. Hispan : scientists and engineers
by employment status and field: 1986°
Total Total Employed Unemployed, Outside the
Field populaton]| employed in SIE seeking labor force
Total, all helds? ..... 100,100 33,400 74,900 2,000 4,800
Total scientisi 50,100 46,100 31,200 1,400 2,600
Physical scientists . . ...... 5,200 4,800 4,600 200 300
Mathematical scientists . 3,200 3,100 2,600 (0] 100
Computer iglists .. ... 9,700 2,300 6,100 100 400
Environmental scientists 2,000 1,800 1,600 100 100
Lfesciontists ........... 10,600 9,900 7,100 100 800
Psychologists . 6,400 5,900 2,700 300 200
Social acientists ... ...... 12,700 11,400 6,600 700 )
Total engineers . . 50,000 47,200 43,700 600 2,200
Tincludes members of ait racial groups NOTE. Because of rounding, detad ey not add to totals
2Totals include other and no report. SOURCE. Nationa! Scrence Foundation, SRS
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Table B-44. Selected characteristics of employed doctoral scientists and
engineers in the United States: 1975 and 1985

Median
annual
Number salary
255,940 23,200
213,507
Physical scientists . . 54,629 213 23,900 67,480 169 47,000
Chemets . . . 35825 140 24,000 43,735 109 46,000
Physiceta/astronomers . 18,804 73 23,700 23,745 59 48,400
Mathematical scientists 13611 53 21,200 16,758 42 42,100
Mathematicians . . 11,864 46 20,900 13,957 35 41,800
Stateticians . . . . .. . 1,747 7 23,100 2,801 7 43,700
Computer/information speciakists . 3528 14 23,400 14,964 37 46,000
Envwonmental scientists _ . . . 12,103 47 23,500 17,268 43 46,000
Earth Scientiets . . . . ee e . 9,500 37 23,600 13,202 33 47500
Oceanographers . . .. .. 1277 5 22,100 1,950 5 42,300
Atmospheric scentests . . . . 1,326 5 24,200 2127 5 47,300
Liescentets . ..... . . 63,344 247 22,200 101,838 25.4 41,700
Buological scentets . . . . 39,036 153 21,300 50,871 15.0 40,500
Agncultural scientists . . . e . 10,993 43 21,000 15,513 39 41,200
Medical scisnbets . .o . 13,315 52 25,700 26,454 1] 45,900
Peychologeets ... .. .. . .. . 30,001 1"z 22,100 52,182 130 39,500
Sociel scentiets .. .. . . . 36,291 142 22,200 63,995 160 40,500
Economests ,.. .. .. . . 11,014 46 24,400 17,925 4.5 46,100
Sociologets/anthropologsts . .. . .. 7910 31 20,600 12,602 32 37,200
Other social scentists . . . . 18,567 65 21,100 1,378 83 38,200
Engineers .. .. ... . . 42433 166 25,200 85,853 16.4 52,400
Asronsutcal/astronautical engmeers 2,019 8 25,200 3.827 10 53,800
Chemical engineers . . e 5,368 21 26 400 7122 18 55,700
Civienyneers . ... .. .. .. 3,2 15 22,900 6,396 16 48,500
Electrical/slectroncs engneers . 8,538 33 25,000 14,248 3° 55,100
Mechancal engneers .. . . 4,033 18 23,800 6,594 1 51,100
Nuciear engmneers . . .. . 1,680 7 25,500 23717 6 54,200
Other engneers . . . . . . 17,023 6.7 25,700 25,289 63 52,100
Sex:
Men ....... . . 233877 914 23,500 341873 854 46,000
Women .. .. .. .. 22,063 86 19,100 58,485 146 35,500
Race:
Whis .. .. . . 232,777 909 23,200 356,126 887 44,800
Black .. . .. . . 2513 10 22,8600 5716 1.4 40,100
Asen . . .. . . 13,559 53 21,500 34,533 8.6 45,500
Amencan IndiasvAlaskian native . .. 21 1 19,100 511 1 42,100
Other . . .. . 243 1 20,600 300 1 40,300
Noreport . .. .. .. 6,637 26 23,600 4173 1.0 45,400
Ethnicity: '
Hisparec . . . . 2,033 8 22,500 5,897 15 42,200
Nonispanic . e . . 110,013 430 23,000 365,493 913 44,800
Noreport . . . 143,894 562 23,300 28,968 72 45,000
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Table B-44. Selected characteristics of employe. actoral 3cientists and
engineers in the United States: 1975 and 1585—-C.on.

1 1975 1965
oduar Median
i annual
Charactenstics Number Percent salary Number Percent salary
Age:

Under 30 9,540 37 16.900 5045 15 34,600

30-34 ... .... 55,169 216 18,800 “® " 121 35,600

35-3 .. 53,523 209 21,500 . 195 39,200

40-44 . . 40,085 157 24,200 88u74 215 45,100

4549 . 33,575 131 26,200 62,643 156 8,400

50-54 . . 28,709 112 28,100 43,507 109 0,200

55-50 . 18,405 72 28,100 34,354 86 51,400

00-84 ... .. 11,248 4 28,600 26,2717 66 51,900

65 and over 5492 21 «/,600 14,560 38 51,700

No report . 194 1 24,100 180 m 2

Type of emvioyment:
240,223 939 23,100 365,361 91.3 44,500

Othe ‘unknown feid 15,717 61 24,200 34,997 87 48,200

Soctor of eneg!s
64,621 2* 26,000 125,767 314 52,000

Educational inetitions . .. ... 149,076 58 ¢ 21,400 211,611 529 40,600
4-yoar colleges/urivershes . . 143615 561 21,500 202,019 505 40 800
2-yearcolieges . ..... . 3,567 14 19,100 6,001 15 36,100

schools 1894 7 20,400 3,591 9 36,300
,,,,,,, 7482 29 21,600 11,352 28 37,800

N n-profit organizations . . . . 8,334 33 24,400 13,817 34 43,900

Federal Govemment . 18,996 74 26,200 26,337 (1] 48,400

Military/Comm. Corps 2,130 8 (2) 1,875 5 (2)

State government . 3,015 12 20,900 507> 15 36,100

Other govemment . . .. . 1878 7 22,900 2,3% 8 35,400

Other . ........ 82 (U] @ 1,213 3 76,000

Noreport . ...... ... .. 326 1 @ 369 1 ]

Primary work sctivity:

Research and development 823N 322 23,000 132,55 331 45,400
Basic ressarch . . 38,137 149 2200 61,451 15.3 42,400
Applied ressarch 32,903 129 22 . 49,008 123 46,000

11,331 44 23,600 21,976 55 48,300

Management/administrabon 51,737 202 29,600 69,032 174 55,700
OIR&D ....... .. 28,657 11.2 30,100 34,938 87 60,300
Ofother ...... 23,080 90 28,600 34,604 a7 50,800

Teaching . ... .. [ 356 20,600 11,717 279 39,200

Coneuttng . . . 59 o 22 25,500 14164 35 50,600

Sales/professonal services 11,660 46 21,900 35496 91 42,500

Other . .. .. ....... 7482 29 22,100 24,764 82 45,200

Noreport .. .... 8,073 24 23,700 11,073 28 44,500

Less than .05 percent.
2No median computed for groups with fewer than 20 ndvidusis reparting saiary
NOTE. Because of rounding, percents may not add to 100 Median salanes computed for full-time ¢mployed only

SOURCE: National Science Foundation, SRS
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Table B-45. Selected characteristics of emnloyed women doctoral sclentists and
engineers In the United States: 1975 and 1985

% 1975 1985
} Percent Medan Percent Median
| of total annus! of total annual
| Charactenstics Number Percent employed salary Numbeor Percent employed salary
| Total 22,083 1000 Y] 19,100 56485 1000 148 35,500
| =
‘ Fleld:
Scwntists . 21,830 989 10.2 19,000 56,997 975 170 35 300
Physical scientists 2.539 115 48 19,100 4,871 80 69 38,600
Chemists 2,085 94 58 19,100 3,005 85 87 38,200
F cists/astronomers 474 21 25 19,400 086 15 36 41,200
M. emetical scientists 906 41 67 16,400 1,559 2.7 9.3 35,400
Mathematicians . a1 37 69 18,200 1,233 21 88 34,700
Statistcans . . 85 4 49 21,700 326 [} 11.6 38,000
Computer/information apeciaksts 148 7 42 18,000 1,619 28 108 36,800
325 15 27 19,100 1,089 19 6.3 38,700
Earth Scientsts . . 242 1.1 25 16,200 760 13 58 30,200
Ocsanographers . 51 2 40 (] 247 4 126 36,900
Atmospheric scientists 2 Al 24 @ 82 1 39 30,100
Ufe scientets . 7533 M1 1.9 19,000 19,002 337 193 35,100
Beological scientists 5,780 262 148 16,500 12,637 216 211 34,500
Agricuitural scientists 148 7 1.3 20,200 8z- 1.4 53 31,900
Medical scient'sls . 1,605 73 12.1 20,600 8226 1068 225 36,200
Psychologeets 6,305 206 210 19,600 16,609 28.4 318 34,800
Social scentists 4,074 185 1.2 18,700 11,758 20.1 184 34,000
Econcmests .. .. . .. 635 29 54 21,900 1,709 29 95 36,300
Soor’ _ sts/anthropologests 1,656 75 209 18,400 3625 62 288 34,200
Other social scic.ets . .. 1,783 81 108 16,200 6,424 11.0 192 33,700
Engneers ... ... .. 233 11 5 21,200 1,488 25 23 43,900
Asronautical/astronautical engneers 18 1 8 (2) 95 2 25 44,500
Chemical engineers . . . 23 1 4 (2) 101 2 14 43,500
Civil engineers . . . . 5 (") 1 @ 91 2 14 37.000
clactrical/slectrorcs engineers 45 2 5 ) U7 8 24 45,000
Mechenicsl engineers 9 U} 2 (2) 58 1 9 42,000
Nuciesr sngineers 10 ) ] (4] 32 1 13 (0]
Other engmeers . . 128 6 7 22,200 764 13 30 44,000
Race:
Wi . ... . 20,129 912 [.1] 19,000 62,035 890 147 35,50¢
Black ...... . 422 19 168 .3,400 1,707 29 29 34,500
Asian .. . 1,134 51% 84 18,900 4,129 71 120 36,800
American indian/Alasiua native 1 Y] 52 2) 63 1 12.3 @
e 7 2 152 @) 76 1 253 2
Noreg. t ..... 330 15 50 20,300 475 8 114 35,000
Eshnicity:
Hispanic . 215 10 1086 19,700 951 18 181 34,907
Nonhiepanic . 15,574 708 142 19,100 63,937 922 148 35501
Noreport .. 8274 284 44 16,900 3,597 82 124 38,29
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Table B-45. Selected characteristics of employed women doctoral scientists and

engineers in the United States: 1975 and 1985—Con.

1975 1985
Percent Median Percent Median
of to'al annual of total annuat
Characleristics Number Percont employsd salary Number Peroant employed salary
Age:
Under 30 1,535 "0 161 15,900 1,427 24 238 30,900
30-34............. 4973 225 90 16,800 11,345 194 234 30,900
B-W ..... .... ..... ... 4,081 185 78 18,300 14,525 48 188 34,200
4044 . 2,310 127 70 20,000 11,613 22 13.7 36,200
S40... . ........... 2,087 131 [.X] 21,500 7,143 122 114 38,300
§50-84 ................ . .. 2418 10 84 22,400 4,475 77 10.3 30,000
8550 ........... ... . . ... 1,460 ] 79 21,700 3,522 80 103 40,700
00-64 .. 1,100 53 10.3 22,600 2,520 43 96 42,400
eSandover ...... .... .. ... 714 t2 130 22,300 1,647 28 113 42,300
Noreport . ......... ... ... c...... 27 A 139 (2 58 1 30.5 (&)
Type of employment:
,,,,,,,,,,,,,, 20,503 29 85 19,000 52,404 898 144 35,500
Oheruninown field . . ............. 1,560 741 99 19,600 5.9 102 A 35,700
Secter of employment:
.................. 2,130 9.7 33 22,200 12,045 221 103 42,400
Educationsl ingtiutions . . ... .... .. 15,488 702 104 18,500 34,338 587 16.2 33,900
4-yous colleges/universites . ..... . .... 14,198 644 99 18,400 31,681 542 15.7 33,800
2yearcolleges ................ 01 32 19.7 18,700 1,305 22 237 36,700
Elementary. condaryschools . .. ....... 589 27 311 20,700 1,352 23 376 35,900
1,780 79 234 19,500 3,93 58 209 ~.400
914 4.1 1.0 19,000 3.184 54 234 000
1,035 47 54 24,700 2,004 46 10.2 40.900
» 2 18 2 <} 2 50 (L]
k<] 18 13.0 19,800 1,111 1.9 189 33,300
233 1 124 20,000 513 ® 219 31,700
15 1 183 @ 147 3 121 42,400
50 3 18.1 (2 .24 A 18.2 )
5,998 272 73 15,100 16,463 28.1 124 36,200
4450 202 n7 18,400 10,110 7.3 165 35,000
1323 80 40 20,400 4,934 84 10.1 38,000
225 1.0 20 9,300 1,419 24 65 30,600
Maneg'ment/sdminietration . . .. .... ..... 2,432 11.0 47 23,100 7,083 12.1 10.2 42,300
OO0 . ..........oooes L <] 40 3.1 24,700 2,108 3¢ 60 47,500
Ofcther .. .................. ..., 1,530 70 6.7 22,400 4975 85 143 40,500
TOMCINYG . . ... e e 9.441 4238 10.4 18,200 17.620 301 158 3 200
Coneulng ................. .... 00 18 72 20,700 1,434 25 10.1 36,900
Saleaprolessionaiservices . . .. ........... 2,353 107 202 20,000 9.791 18.7 268 35,500
Other ......... Veverenee eeeesienan 822 37 110 18,400 4,054 69 164 35,400
Norepott . . ..... P 19 28 10.2 20,600 2,040 35 184 37,100
Less then .05 percent.

2No median compuied for groups with fewer than 20 ndividuals reportng salary.

NOTE: Because of rounding, percents may not add %o 100. Meden salaries computed for full-time empiloyed civikans only

SOURCE' Netional Science Foundation, SRS
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Table B-46. Total and foreign full-ume graduate enroliment in science/
engineering doctoral-granting institutions: 1976 and 1986

1976 1986
Selecied field | _Tol | Foregn | Percent | Totat | Foregn | Percent
Total science/engineerning . 214,089 | 34,400 16.1% | 259,980 | 72,809 28 0%
Total, science . .. 173575 | 21,174 122 | 200055 | 46482 | 23.
35624 | 3,532 9.9 36,916 | 7,003 190
283 | 1005 | 235 13504 | 5439 | 403
9,668 977 | 101 10909 | 1798 165
10281 | 2179 | 212 11767 | 4962 422
21590 | 4428 | 205 271074 | 9152 338
48851 | 6302 130 47589 | 11666 | 2°5
43478 | 275 6.3 206 | 6,162 18
36,231 | 12,221 37 50,925 | 26627 | 444
3657 | 1887 | 420 5542 | 2155 | 389
802 | 1, 288 10128 | 4604 | 463
063 | 271y | 337 15851 | 7455 | 470
3475 | 1037 | 208 4527 | 1952 | 431
4861 | 1791 368 9485 | 4459 | 470
9283 | 3151 39 14392 | 5912 411

Table B-47. Bachelor’s and first-professional degrees awarded by field: 1960-86

Science/engineering fields Al
Al Pt.ysical Math >matical Life Social other
Year fields Total sciunces’ Engineering Cic 1ces? sciences sciences® fiolds*
Number
304,889 120,937 16,057 37,608 ] 11,437 24,141 31,404 273,952
401,784 121,660 15,500 35,066 13,127 23,900 83,267 280,124
420,485 127,468 15,004 34,735 14,610 25,200 77,030 293,016
450,592 135,964 16,276 33,458 16,128 27,801 42,308 314,628
502,104 153,361 17,527 35,226 18,677 31,611 50,320 348,743
538,930 164,936 17,9106 36,795 19,668 34,842 55. 5 373,994
555,613 173471 '7.188 35,815 20,162 36,964 63,424 362,142
594,862 187,849 17,794 36,188 21,530 39,408 72,929 407,013
671,591 212,174 19,442 37,614 24,084 43,260 87,774 459,417
769,683 244 51¢ 21,591 41,553 28,263 48,713 104,399 525,164
833,322 264,122 21,551 44,772 29,109 52,128 116,561 569
884,386 271176 21,549 45,387 27,308 51,461 126,473 613,210
937,884 261,228 20,887 46,003 27,250 51,484 133,604 656,656
960,707 295,391 2¢,809 46,969 27528 59,486 140,579 685,215
1,608,654 305,002 21,287 43,530 26,570 68,226 145,449 703,592
987,922 204,920 20,096 40,065 23,385 72,710 137,964 693,002
997,504 292,174 21,559 30,114 21,749 77,301 132,451 705,330
993,008 268,543 22,618 41,581 20,729 70,472 125,143 704,465
997,165 288,167 23,175 47,411 19,925 77,138 120,518 700,996
1,000,562 288,625 23,363 53,720 20,670 75,085 115,787 711,837
1980 ...................... 1,010,777 291,963 23,661 59,240 22,688 71,617 114,779 718,794
1981 .............. ..o 1,019,646 204,867 24,175 64,068 26,408 68,008 112,132 724,379
1902 ... e 1,036,597 302,118 24,372 67,791 32,139 65,041 112,775 734479
1983 ...... ..., 1,054,242 307,225 23,497 72,954 37,235 63,237 110,302 747,04/
1984 . .............. ........... 1,081,245 314,608 23,759 76,531 45,777 59,613 108,906 746,75¢
1986 ...l 1,066,433 321,739 23,647 778N 54,368 57,8612 107 821 744,700
1908 ... 1,074,785 323,950 21862 77,061 58,583 56,465 109,979 750,835
fincludes environmental sciences. “includes frst-professionsl degreas such as M.D., D.DS.. DV M . and J. D. degress.
Sinciudes stalistics and COMPUISY 8C.INCS. SOURCE: National Science Foundation, SRS
3Exnciudes history and includes peychology.
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Table B-48. Master’s degrees awarded by field: 1960-86

Science/engeneering fields

Mathematics/ Al

Al Physical computer Ufe Socie! other
fields Total sciences’ Enginearing sciences? sciences sciences?® fields

Number

74,497 20,012 3,387 7,158 1,765 3,751 3,950 54,485
78,269 22,766 3799 8,178 2,238 4,085 4,486 55,483
£4,889 25,146 3,929 8,909 2,680 4,672 4,956 50,743
21,418 27,367 4132 9,635 3,323 4,718 5,559 64,051
101,122 30,271 4,567 10,827 3,603 5357 5917 70,851
112,195 33,835 4918 12,056 4,294 5978 6,580 78,360
140,772 38,003 4,992 13,678 5,010 6,666 7,737 102,680
157,892 41,800 5412 13,885 5,733 7,465 6,305 116,092
177,150 45,425 5,508 15,188 6,081 8,315 10,333 131,725
194 414 48,425 5911 15,243 6.735 8,809 11,727 145,900
209,387 49,318 5,948 15,507 7107 8.590 12,076 160,000
231,486 50,624 6,386 16,347 6,789 8,320 12,782 180,062
252,774 53,567 6,307 16,802 7,186 8,914 14,358 199,207
264,525 54,234 6,274 16,758 7,146 9,080 14,976 210,291
278,258 54,175 6,087 15,393 7.116 9,605 15974 224,084
293,651 53,852 5,830 15,434 6,637 9,618 16,333 230,799
313,001 54,747 5,485 16,170 6,466 9,823 16,802 256,254
318,241 56,731 5345 16,889 6,496 10,707 17,204 281,510
312816 56,237 5576 17,105 6421 12,711 16,514 256,579
302,075 54,456 5,464 16,193 6,101 10,719 15979 247,619
299,095 54,391 5,233 16,846 6,515 10,278 15,519 244,704
296,798 54,811 5,300 17,373 6,787 9,731 15,620 241,987
296,580 57,025 5,526 18,504 7,666 9,824 15,415 230,555
290,931 58,868 5,288 19,721 8,160 9,720 15979 232,003
285,462 59,569 5,568 20,352 8,939 9,330 15,290 225,903
287,213 61,278 500 21,206 0,949 & 757 15,524 225,935
289,829 82,526 5,910 21314 11,241 8,572 15,409 227,303
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Table B-49. Doctorate degrees awarded by field: 1960-86
Science/engmeering fieids
Mathematics/ Al
Al Physical computer Life Social other
Year fields Total sciences’ Enginearing sciences’ sciences sciences® fields
Number

1960 .... .... .... e . 9.733 6,263 1,861 794 P 1,660 1,657 3,470
191 ......... .... ce. 10,413 6.721 1,993 940 332 1032 1,774 3,682
1962 ..... ......... . 11,500 7.438 2,097 1,216 388 1.867 1,670 4,062
193 ... .. ... ... e 12,728 8,219 2,427 1,357 483 1,976 1,976 4,509
194 ... ...... .. ... e 14,325 9.224 2,527 1,664 588 2219 2226 5,101
1965 ......... .... e 16,340 10,476 2,865 2,074 685 2,538 2313 5,064
1986 ..... ... ... ... . 17,949 11,458 3,058 2301 768 271 2618 6,401
197 ..... ... cee e 0,403 12,992 3,503 2,604 830 2,966 3,079 7.421
1988 . ... . 22,936 14,448 3,681 2,855 a 3,511 5430 8,488
1900 . ... 25,743 16,039 3,935 3,265 1,070 3815 3,954 9,704
190 .... ........ ... Cee 29,498 17,743 4,40 3434 1225 4,165 4516 11,755
W 31,867 18,949 4501 3498 1,238 4,557 5,155 12,918
1972 . ... 33,041 19.007 4,257 3,503 1,281 4,454 5,512 14,034
1973 ... ... 33,755 19,001 4,078 3,364 1,233 4503 5823 14,754
1974 ...... ............ - 33,047 18,313 3,765 3,147 1.211 4,304 5,006 14,734
1975 ......... ... ... 32,951 18,356 3,710 3,002 1,147 4,402 6,097 14,563
196 ... e 32,946 17,864 3,508 2,834 1,003 4,361 6,100 15,082
977 ... . e 31,716 17.417 3415 2,643 964 4,266 6,128 14,299
1978 ... ............ ... et 30,875 17,048 3234 2423 959 4,369 6,063 13,827
99 ..., .......... e e 3123 17,245 3,320 2,490 979 4,501 5,955 13,902
900 ... ... L 31,0017 17,199 3,149 2479 962 4,715 5004 13,018
1980 ... 31,353 17,633 3,210 2528 960 4,786 6,149 13,720
1902 . ... L 31,096 17,625 3,351 2,646 940 4,840 5848 13,471
1983 ... .. 31,216 17,831 3439 2781 987 4,749 5975 13285
194 ... ... ... ... anzrn 18,075 3,459 2913 993 4872 5,638 13,202
1905 .. ........ ... 32 18,261 3,5 3,167 998 4 .3 5,680 12,950
1908 ............ ... ... 31,770 18,792 3,679 3376 1,129 4,790 5818 12,978
includes evironmental sciences.
Zincludes statistics.
IEnciudes helory and ncluding peychology.
SOURCE: Netonal Scence Foundetion, SRS
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