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ABSTRACT
An overview of two science and technology resources.

(financiaf Suiiport and scientific/teehnical personnel) is presented,
based on a series af National Science Foundation (NSF), surveys on
research and development (R&D) resources and scientific/technical .

.personnel in,the United.States. Areas addressed, related to, national
perspeCtives Of R&D resources include the R&D effort and national
economy, R&D performance, R&D by national objective, R&D and the
gYoss national product, basic research, applied research,
development, ,,and international comparisons. Areis addressed related
to science/engineering (S/E) perSonnel include current employMent
opportunities, labor market'conditions for S/E doCtorates, and.labor
market dynamics. Eighty-Seven detailed statistical tables are
included, providing data related to R&D.resources (national
perspective, federal government, industry, colleges/universities) and
S/E personnel (current supply and utilization patterns of S/E
populatioh,, doctorate scientists/engineerts, and, dynamics ot S/E labor
market). Data reported indicate among others that total U.S. spending
-reached an estimated $61.1 billion In 1980 (13 percent more than the
$54.2 billion.in 1979 and double-the amount Spent in the early .

seventies) and that 'although employment opportunities in jobs
involving S/E activity are weak in some fields of scierice, almost all
sCientists/engineers seeking jobs find them..(Author/JN)
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fi reword t

The National Science Foundation (NO) has been collecting 'and analyzing
extensivesdata pertaining to the Nation's science and technology (S&T) resources for
nearly three decades. Effective S&T progrthns depend upon numerous types of
resources ranging froM creative individuals to the institutions that provide thein a

_means to eXercise their skills. This report, the second of a new series, provides a
concise and current overview of two of these resources financial support and
scientific and techniCal personneL It is based primarily on a series of. NSF surveys
on R&D resources and scientific and technical personnel in the United States, which

'-p.are generally conducted on an annual or biennial basis.
Although data on both can bensed asindicators of S&T activity, and although

each complements the other in showing the eitent and distribution of national
efforts, both have some inherent weaknesses when used in this fashion. R&D dollars.
provide a measure of financial support and, when deflated of activily. The laCk of
a precise R&D deflator, however, and,the variations in unit costs for different types
of R&D activity blur the picture. Likewise, periOnnel data provide an accurate-
count of indAriduals involVed in science and technology and their characteristics,
but these data do not sort out variations in effedtiveness or creativity. Not'vrithstand-
iIg however, these resources provide pieces of a mosaic which,
when put together, present's fairly reaSonabIe picture.

This report is a useful complement to the National Science Board's Science
Indicators series and Science qnd Engineering Personnel: A National Overview
developed by the Division of Science Resources Studies. The 1981 data presented in
this current report reflect the receint (March 1981) revisions in R&D programs con-
tained in the Federal 1981 budget.

The Division of Science Resources Studies, which is responsible for the genera-
tion of these reports, continuously seeks suggestions for improvement of their publi-
cations from the user community. Comments on possible improvethents.will be
greatly appreciated and,Will help in the development. of future reports.' -

a

April 1981 ,

Charles E. Falk
Director, Division of Science

Resources Studies
Directorate for Scientific,

Technological, and
International Affairs'
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sumrna

r&d reiources
Total U.S. R&D spending reached an esti-

mated $61.1 billion jn 1980,1.3 percent.more than
00'54.2 billion in 1979 and double the,aMount
spent annually in the early seentiesr. In constant
dollars, the_1979-80 increase was an estimated 4
percent.' The U.S. 9&D effort has increased in
real terms each' yearsince 1975, largely because
of Federal energy R&D increases and general
industrial growth. In 1980 the largest area of Fed-
.eral R&D growth was in space, because of space-
shuttle requirementt, whereas energy remainea

. about level. ,
In 1981, total U.S. R& D-; expenditures are

exRected to increase bY 13 percent (3 percent in
constant dollars) over 1980 levels to more than'
$69 billion (chart 1), with the largest absolutend
relative increase anticipated in the industrial
sector. This rise 'can be partially attributed to
growth in funds used for ,energy and defense
R&D projects and according to industry repre-
sentatives, for projects to meet government
regulatory requireMents.

The ratio between total R&D expenditures
and the Nation's'gross national product (GNP)Is
'expected to increase slightly 'to 2.4 percent in
1980 and. 1981. This ratio peaked at about 3 per-
cent in thejnidsixties, declined steadily to 2.3
percent4n 1973, and remained at about that lever
Ahrough 1979 (ch°art 2).

,

In the absence of a reliable R&D cost index, tho implicit price deflatop for the GNP.
has been used to convert R&D expenditures ,to constant dollars. The GNP deflator
includes the effects of prico'changes for all goods and services in the economy and,
therefore,can only Indicate approximate changes in costs of Inputs specificrilly related

..to R&D potformance, The inc.-mese in the GNMeflator between 197..0 and 1979 was
,9 percent. I .

,

The United States spends'rbore money an-
nually pn R&D activities than any other nation,
and twice the total amoupt spent by the other.
major Western countries and Japan combined.
Relative to the GNP, U.S. R&D expenditures have
been equal to those of West Germany S'ince the
early seventies, with the pnited Kingdom 'and
Japan close behind. In' recent years, however, -

the rate of iarease in R&D funding for a number
of these countries has been higher than in the
United 8tates.
"*% Full-time-equivalent (FTE) employment of
R&D scientists and engineers. in , 1981 is
estimated at 670,000 a 4-percent inorease
over the 1980 figure. FIE employment has 6een
increasing steadily since 1972; when about
520,000,were erhployed.,This growth has-occurrep
primarily in the industrial sector and reflects, rft
large part, increased emphasis on energy-
related R&D effOrts since the midseventies.

pUring 1980ithe Federal Government spent
an estimated.$29.3 billion for R&D activities, 10
percent more than in 4979, ,representing about
one-half of the nationaitatal. In constant dollars,
however, the increase between the two years
was 1 percent. In 1981, Federal R&D support is
expected to increaso 11 percent to $32.7 billion2,
reflecting increased Federal spending on defense
activities. Non-Federal support is likely to rise 15,
percent and 14 percent, respedtivelY, in 1980 and
1981 'to $36.4 billion in the latter year.3

=National Science Fotindetion, "Real Growth Unlikely in 1980 Federal .R&D
Funding," Science' Resources Studies Highlights NSF 79-3101 (Was,h,ington, D.C.,
Nov. 16, 1979). N

'Office o:(Management'and'Budget, "Special Analysis K," The ,Budget of the United
.States Government, Piscal Year 1981 (Washington, D.C. U.S. Government Printing
Office,-1980), p. 303.

1
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Chart 1. The national R&D effort
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Total research spending)n the United S es
in 1981 is,expected to reach $24 billion - about
$9 billion for basic research, and $15 billion for..
applied resea"rch. These levels represent in-
creases' of 8 percent and 11 percent, respec-

, tively; over 1980 figures. Development spending
is expected to increa'Se to $45 billion, or about 15
percent, between 1980 and 1981 (chart 3). these
changes reflect two phenomena: (1). real-term
decreases in Federal health and space basic
research efforts, and (2) high development costs
associated with defense projects.

The Federal Government is expected to be
the source of about 55 percent of the Nation's

research effort in 1981. This high level of support
is particularly evident in basic research where
the Government is the source of nearly 70 per-
cent of the funds and where other sectors tend
to underinvest.4 The Federal Government is also
expected to be the source of 45 percent both of
the Nation's applied research and of develoP-
ment. These proportions have changed little
since 1975, when the government supported
about 50 percent of the Nation's applied
research and,tveloprfient.

Departmen.t of Commerce, 1979 U.S. Industrial Outlook (W'ashington, D.C.: U.S. tRiv-
ern/Cent Printing Office, January 1979.

.

f , Chart 3. National R&D spending by character of Work
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sle prsoflnéI
cent data indicate strong employment -

emand for engineers, computer specialists, en- Thousands
vironmental scientists, and physical 'scientists 320

.(primarily'chemists) between 1978 and 1980. Each
of these fields experienced increases exceeding
10 percent in jobs involving science. and t ngi-
neering (S/E) activities (chart-4). However, ern-
plojiment for life and s-66ial scientists showed .240

little change.
Although employment opportunities in jobs

involving S/E activity-are weak in some fields' of
science, available data show that almost.All sci-
entists and engineers seeking jobs find thern.p; 160
Overall emplbyrnent (in bOth S/E and non-S/E
aclivities) of scientists and engineers increased
by over 10 percent between 1978 and 1980. Engi-
neers and coMputer :specialists accounted kor
about 80 percent of this employment-growth. In 80

addition, the uneMployment rate for S/E person-
nel in 1980 was essentially unchanged frorn 197.8

Ctiart 4. Sciencelangineering degree production
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(
when it was 1.4 percent and down ft:dm the 3.0 number reporting development activities in-

percent ef'5(perienced in 1976. The unemployment creased, resulting in a net decline of 2 Oercent
rates for specific fields alsb indicate relafively between 1977 and 1979 in the number of 'em-
strong .demands for engineers, Computer spe- ployed S/E Ph.D.'s who reported re'Search,-and
cialists, and environmental,scientists. deve)olarnent (excluding R&D management) as

Employment of S/E doctorates continued theirl primary work ,activity.
,to show strong gains between 1977 and 1979, Current and future S/E labo market bal.-
largely because of industrial demand, but the ances depend on a number of critical factor;
reOnt rate of groWth (10 percent) Was less rapid primarily the number of new entrantsito the S/E

rs than those experiencedin the early- and mid- labor force. Other factors include mobjlity be-
sev'ehties. Employment of S/E doctorates in . tween S/E and non-S/E jobs and among occUpa-
business and indu'stry increased more than tions and attrition from the S/E labor force. New
twice as rapidly as in educational institutions - scientists and engineers are drawn primarily
bQtween 1977'and 1979 (15.9 percent vs. 6.6 per- . from recent college graduates. The annual
cent), aCcelerating a trend that began in the number of S/E bachelor's degrees granted haS
early seventies. Strong industrial demand tor fallen slightly since 1974, although the number
engineer's and computer.specia.lists at both the granted in engineering iricreased dramatically
Ph.D. and the baccalaureate levels point to a (29 percent between 1977, and 1979) in the late
continuation of unfilled academic vaCancies and seventies. Annual S/E master's-degree produc-,
favorable employment prospects for Ph.D.'s in tion has. remained relatively stable,since 1972
these fields. and the number of S/E doctorates granted. annir-

. R&D afitivities of S/E Ph.D.'s! have changed ally has slowly decreased since 1973 Achart 5).
. recently, most noTably in th0;' business and Demographic and economic factors indicate
industry sector. The number reporting resdarch . that those .trends are likely to Continue in the
as theft primary activity declined whereas the 'near fuiure.

:-.

1979 empLoyment
(In thousands)

263.5'i

59,4

16.9

20.4

-
Chart 5. Doctoral science/engineering emUloyment irowth by sector

average annual growth rate: 07347 and.197749

S.

1973-77

1977-79

1979 employment
(In thousanas)

50.2'

26.4.

17,0

3.4 .

,

10 S 4 13 .
, ..

. (Plic-On.9
c

tr, InOlticlei "oihs." MoOtort7
' N, ii0uKE *wow scwhapftnotk" unpubushidii*tt,
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the,r&d effort
and'the
national
economy

In 1980 total U.S. R&D spending
reached an estimated $61.1 'billion.
This was an increase of 13 nercentlover

Billions of d011ars
70

. 50

6

30

20

..

the 1979 level, or 4 percent in constant
dollars. For 1981 the overall increase in
(R&D support is estimated at 13 percent,
or 3 percent in real terms, using the
Office of Management and Budget's
(OMB) inflation estimate of 10 percent
(chart .6) to $69.1'billinn.

3The changes estimated for 1980
and 1981 are a continuation of a trend
which began in 1975. Since that' time
real-term R&D spending has increased
in the United States f011owing a de'cade

Chart 6. Oatai, R&fündJng .

Average annual rate of change

btirrept - Constant

,... Non' Non-
Year Total Federal

.--.4
Federal Total Federal Federal

1953-67 -11.4% '--'12.5% . .9.8% 9.1% 10.2% 7.5%
1967-75 5.4 2.9 8.7 - -.5 - 2.8 2.7
1975-80 11.7 10.2 13.2 4.1 2.6 5.6
1979-80 12,7 10.3 15.1 1 3.6 1.5
1980-81

,

13.0 11:.5, 14.4 2.8 -1,)
,--5.6

4.1

------- current dollars
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r..-"°
CD .................. .. -......
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vs.

of no growth. The increases have been
nearly equal to those recorded during
the first seven years of the sixties. DO.-
ing the 1975-80 period, the Nation's
R&D expenditura increased in real
terms by an average of more than 4 pet-
cent per year. Non-Federal funding
increased at twice the rate of Federal
R&D funding over this period 6 per-
cent annually vs. 3 percent. Industry,
which accounted for about one-half the
national R&D total in 1980, was pri:

...... ........................ ....... ... ...
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........
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marily responsible for the growth in
non-Federal funaing. Defense-, space-,
and energy-related researdh and devel-
opment were the primary components
of the growth in Federal funding. In-
flation frbbably has been the chief
deterrent to the growth of R&D supfiort
during this period.

In 1981 an esthuated 670,000 FTE
scientists 'and engineers will 11
employed on R&D actiiiities. This is
4 percent more than were employed in
1980 and 30 percent more than in 1973.
For every 10,000 persons in the total
employed civilian labor force in 1979,
64 were FTE R&D scientists or engi-
neers. This ratio has increased each 103
year since 1973 when 61 out of 10,000
were FTE R&D scientists or engineers
(chart 7). The expected rise in R&D
funding through 1981 plus a relatively
level employed labor force should
result in an increase in this ratio at least
through that year.

Increases'in the U.S. R&Ji effort
since 1975 have been heavily ,influ-
enced by the search for solutions to the
energy problem. Energy R&D spending
cut rently accounts for about 10 percent
of the national R&D effort. Between
1975 and 1978, both Federal and indui-
try R&D expenditures for energy pro-.
grams (chart 8) increased at average
anrfual constant dollar rates of 24 per-
cent for Federal and 10 percent for
industry sharply' higher^ than the
4-percent rate for total R&D expendi-
tures. This growth in energy, expendi-
tures occtirred primarily in R&D funds
provided by the Department of Energy
to industry and universities and from 1975

pet oleum and electrical equipmE.nt
companies' owns funds. IndustrSf's
prime energy R&D emphasis has been
on fossil fuels- and conservation,
whereas the-Federal R&D emphasis has
been .sm nuclear-energy developmdnt.
Since 1978, industry's energy R&D
spending has continued to increase
sharply in real terms and is expected to
increase again in 1981; Federal energy
spending remained about, level in 1979
and 1980 before dropbing an estimated
5 percent.in 1981.

/l/
Chit:I 7. R&D scientists and engineers per 10,800// . . employed civilian labor force

1967

1969

1971,

1975

1977

1979

1980,
(est.)

0 20

Ratio
40 60

V

,SOURCES: National Science Foundation and Departmont of Labor; appondix tablo 16

5

Chart 8. changes in Federal and Industry-energy
R&D funds (Based on 1972 constant dollars)

F"rcent change from previous year

5 10 15 20 25 30 35 65
//1.

r&d performance

- /
SOURCE: National Safer:c FoundatioR; appendix tables 22 and 46.0..

r.

I
Industry, which performs 70 per- ment, is expected to provide more than 'funds in 1980 and 1981. (See table). The

cent of all U.S. research and develop-, 90 percent of all non-Federal R&D relationship between company-funded

4
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Intersectiiral transfers of funds used for performance of research and
development, basic'research, applied research; and de.velopment:

1981 (estimated)

''

RESEARCH AND DEVECOPNIENT'

Wollars In millions]

Sources .

of
° funds ,

Performers

Total

Percent
distribution,

sources

Federal
Govern.

ment

. Univer.
&Iles and Agsociated

Industry', colleges 'FFRDC's°

,Other
nonprofit
institu-
'dons'

Federal overnment , 15,750 4,10b 2,300 . 1,550
4

32,665 47.3

Industry
_8,965

______ 533,400 240 .._. 225 33,865 49.0

Universities and colleges ____ 51,485 ____ _____ 1,485 2.2

Other nonj5ro1it institutions -- 475 2. 5575 1,050 1.5

Total 8,965 49,150 6,300 2,300 2,350 . 69,065 100.0
.........,---' ..

8,600 .

Percent distribution, performers '13.0 \ 71.2 9.1 3.3 3.4 100.0

12.5

BASIC RESEARCH'

[Dollars in millions]

-__ Performers
. -- -__. -7-

Oilier____

Sour6es Federal -----ti4-1.0.(er- nonprofit Percent
of Govern- sities 5:1id-Associated institu- distribution,

funds ment Industry' college& FP-RD_CLe.: :ions' Total sources

Federal Government 1,172 350 3,000 900 '500. 5,922 67.5

Industry -- 51;200 140 _____ 105 1,445 16.5

Universities and colleges -- 5885 _____. 885 10.1

Other nonprofit institutions -- 275 --. 245 520 5.9

' Total 1,172 1,550 4,300 900 850 8;772 100;0
_,...---.,-....._.

5,200

Percent distribution, performers 13.4

6

17.7 49.0 10.3 9.7 - 100.0

59.3

f 41

=

'All data are estimated frpm reports by perfor5ters.
'ExpeRditures for federally funded researcl)alid development centers (FFRDC's) administered by both Indus-

try and by nonprofit institutions are included in the totals of their respective sectors. They are estimated to
account for less than 5 percent and 15 percent, respectively, of the industry and nonprofit institutions perfor-
mance fdtals. FFRDC's are organizations exclusively or substantially financed by the Federal Government to
meet a particular requirement or to provide major facilities' for research and training purposes..

,
,

14
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Intersectoral transfers, of funds used for performance of research and
developme nt, basic research, applied research, and development:

. 1981 (estimated)

APPLIED,RESEARCH'

[Dollars In millions]

Sources
of

funds

Performers

0,t her
Federal Univer nonprofit Percent
Govern- sities and At sociated Institu- distribution,

ment industry' colleges' FFRDC's' tions' Total sources .

Federal Government 2,805 2,050 920 675 500 6,950 -' 45.5
induttry 7,300 80 75 7,455 48.8
Universities and college5 -- 500 -- 500 3.3
Other nonprofit institutions 175 5210 385 2.5

Total 2,805 9,350 1,675 675 785 15,290

2,350

.

Percent distribution, performers 18.3 61.2 11.0 4.4

r 15.4

5.1 100.0

DEVELOPMENT'

[Dollars In millions]

.0. . Other
SoUrces Federal Univer- nonprofit Percent

of Govern- sities and Assdciated institu- distribution,
funds ment Industry' colleg s' FFRDC's tions' Total sources

Performers

Federal Government . 4,988 13,350 180 725 550 19,793 44.0
Industry ' -- 524,900 20 -- 45 24,965 55.5

a Universities and colleges -- 5100 -- -- 100 .2
Other nonprofit institutions 25 120 5145 .3

Total 4,988 38,250, 325 725 715 45,003 t.

1,050

Percent distribution,.performers 11.1 85.0 .7 1.6 1.6 100.0

2.3

'includes agricultural experiment stations.
; 'Federally funded research and development centers (FFRDC's) administered by individual universities and

colleges and by university consortia.
'includes State and local government funds.

SOIARCE: N'ational Science Foundation
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research and development and sales
has remained relatively constant at 2
percent. In 1681, this relationship is
expected to continue, and the antici-
pated increase in real company R&D
expenditures parallels the projected
3-perdent real growth in sales. This
increase will be stimulated by energy
and envirónmental concerns.

NSf projects that industry's total
R&D expenditures will'increase 15 per-
cent tO $49 billion in 1981- with both
Federal and company R&D spending
increasing at the same rate. Within the
industry sector, company R&D spend-
ing had been increasing at a faster
constant-allar rate 5.7 percent
annually between 1975 and 1980
than had Federal R&D support (2.4 peig
cent). Growth in Federal R&D support
reflects, in large part, increased energy
suptiort,, whereas growth in company
R&D spending has closely paralleled
sales increases.

Based on interviews with industrial
R&D officials, growth in company R&D
spending reflects f1n part a change in
corporate strategy, which places
greater emphasis on R&D performance
as a source of future growth and new
market opportunities. Corporate strat-'
egy, howet;er, is only a partial explana-
tion ''for fecent increases in company
R&D funding. The policies of the NI-
eral Government, which provides
almogt 50 cents of every R&D dollar

'National Science Foundation, 1985 R&D Funding
Projections (NSF 76-314) (Washington, D.C.: U.S. Gov-
ernment Printing Office, 1976.)

spent domegically, influence`industry's
own expenditures through establish-
ment of regulations and miniiponi stan-
dards in areas such as envonmental
pollution, food and drug production,
and public safety._ -

In the'late sixties, the Government
provided nearly onez-half of industry's
R&D performance %nds. Since the mid-
seventies, howeVer, industry's own
funds have Fo/vided for approximately
two-thircts-- of its R&D effort, with the
Goverr6ent providing the' 'remainder.
This drop resulted mainly from cut-
backs in the defense and space dreas.

The second-largest R&D performer
is the Federal Government, which con-
ducts approximately 13 percept of the
Nation's total R&D activities. It is
expected that $9.0 billion will be
expended for R&D activities in Federal
laboratories during 1981, 11 percent
more than in 1980 (qhart 9). The level of
expenditures for Federal intramural
research and development has remained-
relatively constant in real terms since
1972 as both the Department of Defense
and the National Aeronaufics and
Space Administration (NASA) have
contracted more d their*R&D efforts to
industrial firms.

In 1981 academic R&D 'expendi-
tures are expected to reach an esti-
mated t'i6.3 billit5n, 6 perdent more than
in 1980. In real terms, howeVer, a
4-percent decrease is,expected between
the two years, reflecting in large part
Federal real-term cutbacks. Since the
midseventies, academic R&D expendi-

tures have i'ncreased each year i

constant dollars with both Federa
and non-Federal sources of fundin
contributing to these increases. B
tween 1975 and 1980 academic R
expenditures increased at an annua
rat6 of nearly 4 percent.

Agencies of the Federal dovern
raent fund about twoLthirds of the R
expenditures of: universities and col
leges. Data in their 1981 budget indi
cate continuing increases in Federa
R&D funding at universities and co
leges in real terms through.1980, and
leveling off or decline in 1981.

r&d by national
objective

The largest single area of R&
spending in the :United States
defense, accounting for some 25, per
cent of the natiOnal R&D total in recen
years. Defense spending increased i
real terms during'the 1975-78 period b
3 percent. per year and then decrease
slightly through 1980. Growth. is ex
pected to resume in 1981 because th
Federal 1981 budget includes a signifi
cant increase in defense R&D spending.

In the early to midsixties, 85 per
cent of the Federal R&D effort wa
spent on defense and Sipaee projact
(chart 10). This share had dropped t9,8
percent in the late, sixties and has con
tinued to drop relatively steadily to a
estimated 65 percent during 1980 an
1981 (chart 10). Mani/ factors contr'

Chart 9. Nailonal R&D spending by performer (Based on 1972 dollarS)
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"Chart 10. National R&D spending-by obboptive
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uted to these changes, including the
growth of R&D programs in health,
environment, and energyT the rise and
phaseout of the Apollo prpgrain; and a
period of non-growth/hi overall defense
R&D programs in the early seventies.
The remaining one-third Of the Federal
R&D effort in both 1980 and 1981 is ex-
pected to be devoted to civilian areas,
with the largest dollar increases over
1979 in the general science, energy, and
health fields. Since 1970, It&D expend-

/ itures for energy and health have in-
/ creased from 2 percent and 7 percent of

the Federal R&D total, respectively, to
more tiin 10 percent each. ,The energy
R&D increasds over this miod covered
fusion, fossil fuels, solar and goether-
mal energy, and conservation; in
health, the major increases went io
cancer and heart disease. For 1981,
however, the largest Federal increases
are expected to be in the defense area.

Industry R&D support in 1980 and
1981 is expected to show large increases
over 1979 levels in activities related to
energy and the environment. Since 1972,
The first year for which energy data

'79 130 1981

(ist.)

were available, industrial R&D spend-
ing for erre-rgy has increasectTmaally
by an average of nearly 20 percent in
real terms through 1978. Since. 1975,
when ern%ironmental data were first
collected, industrial spending for envi-
ronmental research and develcipment
has increased, by 15 percent annually.

rlid/gnp
In both 1980 and 1981t the .ratio

between total U.S. R&D ex enditures
and the - gross national roduct is
expected to be 2.4 percent. This ratio is
down from the midsbsties peak of 3.0
percent, but up slightly from the 2.3
percent level between 1973 and 1979.

The drop in the R&D/GNP ratio
during the rnidsixties to early seventies
was caused primarily, by the slowdown
in the growth of Federal R&D programs
over that period. Since that lime,
increases in both Federal and non-
Federal R&D efforts in the energy area-
have been a major factor in the stabili-
zation 6f this ratio -khrough 1979. The
expected slowdown in the real growth

of GNP for 1980 and 1981 is the pti-
mary factor leading to anticipated
increases in the ratio in the current
economy. Based ori projections of both
R&D funding and GNP,6 this ratio should
continue to remain near its present
level at least through the mideighties.

basic research,
applied research,
and ,

development
Nationally, basic research, applied

s research, and developthent have each
increased at the same average annual
rate of 4 percent" between 1975 and
1980 (chart 3). The trend in the Federal
component of these thre6 areas over
this period, howeier, has varivi
somewPat from the nationaf total. With
recent adntinistrations having empha-
sized constant-dollar growth in the
Federal basic research effort, support
here increased in real terms at twice the
rate of both applied research and devel-
opment 4 percent vs. 2 percent each

from 1975 to 1980. For 1981, ow-
ever, a'Fecleral constant-dollar increase
of 4 percent is expected only in devel-
opment, reflecting higher defense R&D
spending. Fedepalabasic research sup-
port is expected to decline by 3 percent
and Fedval applied research suitor t is
expected"to decline Lby 2 percent.

Since 1975 the proportions of
national research and national develop-
ment performance efforts by Federal
intramural groups both dropped;. Gov-
ernment-performed research fell from
20 percent to 17 percent in 1981 and
development from 13 percent to 11 per-
cent. Over the same timespan, industry's,
performance increased by correspond:
ing amounts. These figures refle,ctjhe
Governmene% attempts to contract
more of its R&D work to the industrial
sector to avoid Federal' preemption of
private sector efforts.

basic research
For the first time since the mid-

seventies, national basic research spend-'
ing in 1981 is not expected to increase

Office of ganagement and Budget, op. cll.
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in constant dollars, reflecting a decline
in Federal basic research support,
which accounts for about 70 percent of
the national basic research total. In real
terms, national basic fese arch spending
has increased each year since 1975,
averaging 4- percent annually. through
1980, with. Federakupport accounting
for 70 percent .of the increase. This
upsWing contrasted sharply with the
trend between 1968 and 1975, when a
decrease in Federal defense and space
programs caused a /-percent constant-
dollar reduction in national basic
research-spending (chart 11).

The Federal Government support
of basic resealch is expected to reach
$5.9 billion in 1981. This slipport
increased in real term- by 25 percent
between 1975 and 1980, conibared with
14 percent for total Federal R&D fund-
ing. In 1981, however, Federal basic re-
search support is expected to drop b'S,
3 percent in real terms, reflecting
decreased space.. and health funding.

IndustrCal support of basic research
is expected to reach $1,.4 billion in
1981, 1'6 percent of the national basic
research totfl. Since the early sixties,

, industry has emphasized shorter term

12

payoffs from its R&D effort but has still
increased its basic research spending in
real terms by an annual average df 5 per-
cefit between 1975 and 1980, directed
chiefly to energy-relatadresearchl This

.0-change follows a .t.year period in which
basic research spending by industry fell
t an average annual rVe of 2 percent.

Universities and colleges spend
one-haif pf all basic researah funds in'
the Ne-ticn, with most of the fin)anciilg
provided by the Federal Governnient.
In 1981 Federal support of .ac'ademic
basic research reached an estimated
$3.0 billion; up from $2.8 billion in
1980 and $2.5 billion in 1979. Aca-
demic basic research funding from
Federal sources has shown consider.:
able,gains, increasinF 13 percent in real
terms between 1975 and 1979. Non-
Federal support of academic basic
research. increased 9 percent over the
same period. There has been; however,
a long-term shift in emphasis away
froal basic research toward applied'
research. Basic research accpurkted for .

69 percent of all academic R&D expend-
itures in 1979, the same share it has.
held since the niidsey.enties, but down

, sharply fr'om 77 percent in the earlY

seventies. The share held by applied re-
search increased, correspondingly from
19 percent in 1972 to 26 percent in 1979.

Universities and colleges are
expected to spend $1.5 billion of non-
Fe deral separately budget R&D funds in'
1981. Of this amount, $900 million or
60 percent,. will be spent on basic
reseaich, a ratio that has remained the
same since 1976, but is down dramat-
ically from 75 percent in 1970.
Univvity-funded basic research has
increased In real terms by 0 percent
between 1976 and 1980.

applied research
National applied research spend-

ing has increased in real terms each
year between 1975 and 1980. In 1981 it
is expected ,to increase By 2 percent
over 1980. Historically, the Federal
Government (and industry, in . that
prder, have been the primary sources of
applied research funds... Growth in
national expenditures for applied
research has been brought about
mainly by increased industrial Support
that has been concentrated in energy-.
related areas (chart 12). During the

Chart 11: Rational basic researah spending by.source (Based on constant 1972 &oilers)
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10 8 a 4 2.0 2 4 6 8 10, 71028,16 4 2 0 2. 4, 6 8 10 10 8 6 -4 2 9 2 4 6 ,8 10 1-2 14 16 18. 20

1967

1968

1969

1970

1971

1972'

1973

1974

1975

1976

1977

1913

1979

1980
(esf.)

1981
(est.)

1 1 1

1 1 1

Federal

1 I f

-ESSE.

r

flit

Indusiry,

SOURCE National Sciense Foundation; appendix table 7

-Univershies and colleges



Chart121 Applied reiseirch and development spefidint bir source
(Based on constant 1972 dollars)'
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1975-80' period, industry's funds for
applied research rose by a total of 30
percent in real terms, whereas Federal
funds, reflecting a shift in emphasis
from applied research to basic
researn, rose by 14 percent. Conse-
quently, by 1980 industry is expected to
be the laigest supporter of applied
research with 47 percent oT the national
total. In 1981 industry support is esti-
mated at 4,9 percent.

Federal support for applied
research has increased only slightly in
real terms between 1976 and 1980. Dur-
ing this period, NASA's applied
researCh spending decreased iri con-
stant dollars by 15 percent whereas,all
other rqajor Federal agbncies increased
their applied research sPending. F;or
1981, NASA applied research spending
is' expected to decrease in real terms by
en additional 10 percept, Total Federal
applied research in 1981 is expected to
decrease nearly 2 percent from the 1980
level, as measured in constant dollars.

development
Development is' the most expensive,/

area of R&D work -because ,of its high
material and equipment costs. As a
result,' development activities account
for approlimately two-thirds- of total
R&D dollars°. In additibn, two-thirds of
the R&D gtientists and engineers are
employed on development activIties.
The Nation's development) effort in
1981 is expected to reach $45.0 billion,
15 percent more than in 1980. Both
industry and the Federal Government,
which together account for 99 percent
of- the total, have increased develop-
ment spending in real terms each year
since-1975, averaging 6 percent and 2
percent per year,wespectively, through
1980. As in the case qf basic research
and applied research, the intensified
national emphasis on energy has been a
major factor bellind these increases..
Federal support of development is
expected ff.-increase again in 1981,

reflecting a sharp increase in defense
spending'in that year.
. 'Industry is expected to perform $38

billion of development in1981
85 percent of the total. IA sddition _to '
spending some 7,0 percent of its com-
pany R&D totals on development, indus-
try performs about 70 percent. of the
Federal Government's development
work. In fecent years, energy and envi-
ronmental concerns, kas well as govern-
m'ent regulations and requirements,
have influenced these funding levels.
Increased defense spending is also ex-
pected to play a major rolein industry's
development performance in 1981.

,ihternatiqnal
comparisons

The relative einphasis that differ-
ent countries place on R&D activities
can be approximated by comparing
R&D expenditures to, the GNP, or _by
com?ering the numbers of R&D scien-
tists and engineers to the entire labor
force, Thee rattos overcome difficur-
ties produced by inflation, different
unit costs, and differences in size.
Because countries differ in their defini-
tiOns, however, these comparisons
should be viewed as approximate, espe-

for the U.S.S.R.'
The United States spends more

money on R&D abtivities than 'does any
other country, and duiing the sixties
hadlhe highest R&D/GNP ratio per-
ceein 1964 (chart 13). After that time,
the U.S. ratio declined primarily
because of cutbacks in Federal defense
and space programs, whereas the ratios
in other counfries'were q,n the increase,
primarily because of larger year-to-year
increases in Government R&D funding.
By the midseventies, -the U.S. ratio had
di'opped to 2.3 percent and was ex-
ceeded by West Germany (2.4 percent)
and the U.S.S.R. (3.7 perdent). Since the
midseventies, the ratios in all countries
have leveled. The U.S. ratio, hoygever,
is expected to increase slightly to 2.4
percent in both 1980 and 1981.

'Data regiTling the U.S.S.R. shourd be treated as rough
estimates because differences in Soviet R&D definitions
and GNP accounting make international comparisons in-
volving the UsS.S.R difficult.

13
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Chart 14. International R&D sClentlets arid engineers/10000 labor force .

A much lower pifoportion of na-
tiodal,R&D funds is devoted to civilian
activities (nondefense and nonspace) in.

_ the United States than in the Organize--
tiort for Economic Cooperation and
Development (OECD) member countries

70 percent in the United States
versus an average of 85 percent to 90 ,
'percent in OECD countries. When these
civilian R&D expenditures are com-
pared to the GNP, the resulting U.S.
ratio of 1.6 percent is below those of
West Germany(2.2 percent) and Japan
(1).9 percent). These ratios in all coun-.
t#es have remained about level since
the early seventies.

When the FTE number of
scientists and engineers is compare to
the labor force, the U.S. ratio of about
60 per 10,000 is exceeded only/by that'
in-thp U.S.S.R., where aboul '90 R&D
profe4ionals are employed per 10,000
labor force (chart 14). In the United'
States, this.ratio dropped between 1968
and 1974 and has since begun to In-
crease. This upward trend is expedted
to continue into the eighties because of,
the increased national emphasis on
defense and the development of alter',
native energy sources. The ratios in
other countries have continued to
increase annually since lie sixties.
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science and engineering
(s/e) pprsonnel

A '

current employment
) opportunities

Recent -data reflect strong emplbyrnent
demand for engineers, computer specialists,
and chemists betWeen 1978 and 1980. IncreaseS
exceeding 10 percent in science'and erigineering
(S/E) employment occurred for engineers and for
scientists in sevpral fields, including computer
speciales, environmental §ciences, and physi- c_.r!emiate
cc..: sciences (primarily chemistry). Employment.
in S/E jobs for life and social scientists showed scEniv4:nrgilientai

little ch.ange. 'We 1

The 1979 e,mployment experience of recent /wig,"
(1977) StE baccalaureatesSapports the evidence Total

strong.employment demand for engine,ers and :
computerspecialists, andto a lesser extent, for *. PhYsi'9184°

chemists. Of those with 'degrees in engineering mathematical

and computer specialities,,almost 9 of every 10
scientists

e were working in occupations matchihg their ,

Owl% Pr Men of 1417
baccsaumstes .mptoyød In I

coincident w their field

Porce0 :
W . 40 .80 60 100

, Engineers

Computer
specialists

Psychologists

degree field. In contrast,less than 15,percent or social
scientiststhe mathematics, social science, and psychol-

ogy degree-holders hid Such jobs (chart 15).
Although. S/E employment opportunities

are weak in some fields of science, almost all
scientists and engineers seeking jobs find them.
Overall employment (in both S/E and fion-S/E
.activities), of scientists and engineers increased
-by over 10 percent:between 1978- ancf 1980; with
engineers and Computer specialists accounting
for about 80 percent of this growth. This con-
trasts sharply with the.3-percent growth rate for
'the total work force (chart 16). Unemployment
rates also indicate that most scientists and engi-
neers have jobs. Between 1976 and 1978, the S/E
unemployment rate fell from 3.0 percent to 1.4
percent, and remained essentially unchanged

81:16es not Include full-time graduato students.
804010E: National Igclenco Foundation; Dud (In appendix telde

sgt

through Mid-1980 (char-1'17). This levelling of the
unemployment rate in recent,years differs from
the unemployment rate for the total civilian labor
force which increased from 6.0 percent to over
7 percent.

Unemployment rates varied suILDstantially
between scientists aria engineers and atnong
various fields of skence. Unemployment was
lower for engineers than scientists in 1980 (1.5
percent vs. 2.1 percent). Among scientistsi those

..
15
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Chart 18. Em loymenr of`engineers and scientistd
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in social and life sciences showed above-,
average unemilloyment rates. The unemploy-
ment rates for specifid fierds suggest relatively
strong demand for engineers, coenputer special-
ists, and environmental scientists.

UnemplOyment,. hawever, is a weak indica-
tor of supply/demand balance, especially for S/E
occDpations in which the . high level of educa-
tianal attainment ,generally- assures low rates.
For example, a significant number of eployed
scientists and engineers could be wQrking invol-
untrily in non,S/E jobs. Such, involuntary
employment, however, is not borne out by the
evidence. Although 15 percent of empltlyed
scientists and engineers were working in non-
S/E jobs in 1978, almost all had selected this
type of employment voluntarily because of bet-
ter career opportunities, imp-roved 'pay, or more
interesting work.

labor market conditions
for s/e doctorates

. Employment of S/E doctorates continued to
shod-strong gains between 1977 and 1979. The

.recent.rate of growth (10 percent) was less rapid,
however, than that recorded through the mid-

16
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Chdrt 17. Unemployment
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SOURCE: National Science Foundation; appendbt
"table 67 and unpubliahed data

seventies-primarily because of slower growth in
the academic sector, a major employer of SI
doctorates (chart 5). The recent tapering off o
enrollment increases caused this slowdbwn.
Demographic projections indicate that thi
enrollmenftrend is l(kely to continue through th
mideightLes and may actually become a.decline.
The projected levelling of academic employ-
ment, combined with the current age composi
tion of -employed tenured faculty, suggests
poorer future employment opportunities in:this
secto'r for graduating Ph.D.-scientists. Strong
industrial demands for engineers at both th
Ph.D. and,-the baccalaureate ,levels, however
point to a continuation of unfilled vacancies an
favorable employment prospects for Ph.D. engi
neers in academia.

Employment pf S/E doctorates in busines
arid industry between 1977 and 1979 increased
more than twice as :apidly as in educationa)
institutions (-15.9 percent vs. 6.6 yercent),, acceI
erating a trend that begE.'n in the 'early .seventi s.
Within business' and industry, empIoyi1en
increased in all major fields of science and i
engineering. Ab6ve-average increase wer
noted for computer specialists, envira menta
and social scientists, and p'sychologi ts. Rapi
growth in the industry sector resul ed in par



from the post-1976 recovery of economic activ-
ity, and recenf increases in real' levels of indus-
trial R&D expenditures.

There has been a recent shift in employ-
ment .activities of' S/E Ph.D.'s awargrom R&D
actiyities. Employment growth for those primar-
ily ernployed1/4 in 'research and development
(excluding R&D management) during the 1977;79
period was less rapid than the increase in all
other activities, (6.7 percent vs. 12.2 percent).
This is in contrast to fhe early to midseventies,
when R&D employ'ment increases matched
increases in other, activities.. The .shift Is most
pronounced in the business and industry sector.
Although total employ'rnent*. of S/E doctorates
increased in this. sector by almost 16 percent.
between 1977 and 1979, '13,&D employment
(exoluding R&D management) declined by
almost 2 percent. The declines .tobk. place in
those reporting research 'as theft primai'y activ-
ity, whereas-tile number reporting development
activities increased These decHnes in research
activity, however, do not necessarily imply
decreased, involvement in research since they
were mbre than offset by increases ip the
number.reporting R&D management.

The shift away from research. and devel-
opment did not occur in academia. Within edu-
cational institutiOns,. the proportion of- S/E
docto,rates who 'reported teaching as their pri-
mary activity con.tinued to decline, whereas
the proportion who reported research,and devel-
.opment as their primary actM,ty Continued
to increase.

Women increased their share of S/E doctor-
atds between 1977 and 1979 and employment bf
women S/E Ph.D.'sdncreased by 21 percent com-
pared to 9 percent for men (chart 18). Although
the number of women entering the doctoral S/E
work fcirce has increased, they, still represent
onlx 10.6 percent Of employed doctoral scien-
tists and engineers.

Blacks also continued to make significant
gains in employment among S/E doctorates. Be-
tween 1977 and 1979, employment of blacks
increased by 25 percent, whereas employment of
whites increased by 9 .[')ercent. Despite their
rapid inCreases, hoWever, blacks still represent
only about 1 'percent of all employed doctorai
sóientists and engine4s.

-

Chart,18. Changes In'employment of docioral
sclenOsts and engineers:1977-79i

, .
1979 sciendet By sex
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employment - Percent change/
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SOUR6E: National Science Foundation; appendix table 74

.

labor 'market dynamics"
Current arid4uture SiE labor markel.balance

depends on a number of critical factors: the
number of new entrants to the S/E labor force;
the .nature and extent of mobility between S/E
and non-SIE jobs, and among occupations; and
attrition from. the S/E labor force.

New scientists anCi engineers are drawn_pri-.
marily from recent college graduates. The
annual number of S/E bachelor's degrees
°granted has fallen slightly since 1974, although
the ,number granted in engineering increased .

dramatically (29 percent between 1977 and 1979)
in the late seventies. Annual S/E master's-degree
production has remained relatively stable since
1972 and the number of S/E doctOrates granted\
annually has slowly decreased since.1973 (chart
4). Demographic and economic factors indicate
that those trends are likely to continue in the

8
near future.

The new S/E graduates' labo'r market experi-,
ences provide early warning signals on impenti-
ing shifts in 't upply,. as weH as insight into the,
current demand situation. Employment of recent

17



gf-aduates Rrovides a sensitive barometer of
overall conditions in various fields, since any
changes in employer demand are normally
reflected first in employer hiring deciSions. This
illustrates, in addition, how Supply can adjust to
demand. Computer specialists are -a case in
point. The various labor market indicator's show
very strong demand for. computer Specialists,
and the number of persons employed as com-
puter specialists is greater than the number
earning degrees in this field. Graduates from
other 1.ields, primarily mathematics, find jobs as
computer specialists. Of those who earned
bachelor's degrees in science or engineering in
1977 and were working as computer spectalists
irie0379, only 31 p.prcent earned their degrees in
the computer field. The rernagnder, earned
degirees not only in mathematics but in engineer-
ing, psychology, and the social sciences, among
others (chart 19). .

Mobility between S/E and non-S/E jobs can
also alleviate S/E labor Market imbalances. For
example, almost 175,000 pers'ons were emph5yed.
in technical and related occupations other than
science and engineerin.g in 1972, and more than
67,000 of them (35 percent) had entered S/E jobs
by 1978, the latest year for which data are avail-
able. About' '60 percent of those were engineers.
This return flow has in part been a response to
the relatively strong employment opportunities
for engineers. This type of *mobi-lity indicates
that, to some degree, sudden surges in S/E
employment demand can be met from the avail-
able pool of scientists and engineers who are
not emplOyed in S/E jobs, if the incentives are
:sufficiently' attractive. Offsetting this inflow,
approximately 175,000 scientists and engineers
working in S/E jobs moved either to managerial
or other non-S/E jobs between 1972 and 1978.
This type of, mobility, can.alleviate some of the
dverse consequences of unexpected declines

in emploYment demand.
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chart 19. 1977 Science/
engineering .baccalaureate;

graduates employed as
computer sPecialists by 4'

field of degree: 1979

Rerc.ent,
WO,

80

60'

410

20

0
,

Includes environmental scientists.
SOURCE: National science Foundation;

' based on appendix table 87.

Life scientists 40/0 '
N Physical
\-\ scientists' 5%
Social scientists 10%

\ Psychologists 10%
----Enginee 412%

M ematical
sc ntists 28%

Computer
specialists 31%

Attrition from the S/E labor force because Of

death, retirement, or other reasons, provides job
openings even when S/E employment does not
grow. The attrition rate of less. fo.an 2 pt,r.s.,ent
creates annual' job openings for approximately
37.,000 S/E profesionals.

Based on these flows, the outlook in labor
.mart<ets for sclentists and engineers is tor a corF.
tinuation Of supply adjustmen:s to changing
demand conditions- particular'y through
changes in the number of new S/E graduate's. In
science fields, where (with theexception of com-
puter specialists and chemists) dernand has
been' relatively weak, the decline? noted in th
number of new degrees being produced portends:
a slowdown in the rate of growth of supply, other
things equal. In engineering fields, the rapid
growth noted in the number of new degrees
being produced (especially at the baccalaureate
level), imply that supply will continue to increase
in (esponse to the recerrt rise in demand.
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Table 1. Transf rs of funds expended annually for performance of research and development by sector,
distributed by source: 1953 and 1960-811

(Dollars in millIoni]

Year
Total
R&D

Fede
Government

sd Industry, Universities and colleges

,.
Associated

I FFRDC's, Other nonprofit institutions,

.
7

Total
funds
used

Source

Total
funds
used

Sources

Total
'funds
used

255

Sources
I

Source Sources

.,
f

Federal
Govern

Mint

o
Federal
Go Vern-

ment

1,430

...
Industry

.. ,

2,200

Federal
Goya .M.
mint

138

Industry

19

U n Nen,
sines

and col.
iiges1

72

Other
ton-

cnpflt
Alt nu

1

26

1

I

I Total
funds
used

1211

Federal
Govern.

ment

i 121

Total
funds
used

108

..,
Federal
Govern-
mint

54

Industry

c

26

Other
11On,

profit
InstItu-
tIone.

4.,.. 28195.5 5,124
1,010

910 .

3,630

1960' 43,523
1,726 d)

.

1,726

10,509

1
6,061 :4,428.

646

406 40 149 :52

360 ' 282 .

166

.

1961 14,318
1,874

1,874.

10,908 .
6240 4,688

763

165 jr:'
410

410

361

1962 ...
.-

15,394
2,09e

11.464

", .:<. *43 .. 5,029

904 ..

613

.

40 185

470

470

458

295 54

'
10%

1963 17,059
2,279 '

2,279

12,630

,......

' \ ,.
7,270

1,081

760 41. 207 7á

530

530

. 539

- ., 365 55 119

1964 18,854
2,838 t

2

13,512 1 '''

7,720 6762

1,275 -

917

`

235 83

629

.629

goo

43.3 ' 56 .112

1965 20,044
3,093

3,093

14,185

7,740

/
6,445

1,474

1,073 ... 41 267 93

629

629

863

477 62 124

1966 .21,846
3,220

. 3,226

15,548

8,332 7,26

1,715

1,261 .42 304

530

108 630

733 ... .

25

,

70 138

1967 23,146
3096

3,396

16,365

0).

,.

0,385 6020

1,921

1,409 48 345r

,
673

119

- ,

673

771 ,

55.2
...,

74

0

145

1968 24,605
3,494

3,494

17,429

8,560

t
.4

' emg

2,149

1,573 55

719

131 719

814

582 81 151

1969 25631
3,503

3,503

18,308

8,451

.°

9,857

2,225
.

1,eoo 42p 140

726

725

670

616 93 181 .

11970 26,072
'4,017

4,017

18,067

7,779 10,288

2,335

1,648 61 461, - 165

737

737

916

849 172

1971. 26,653
4,205

'' 4,205

18,320

7,668 . 10,854

2,500

1,724 70

.

529

. - 716

177 716

912

184

1972 28,429
4,542

4,542

19,552

8,017 11,535

2,630

1,795

-

':`74 574

753

17 753

952

161 198

1973' 30,685
4,709

4,709

21,249

6045

'
12.004

2,884

. 1,965 4 ,613

8,17

202

1,006

eO 105

-

211

1974 '32,814
0.4,861

4,161

22,887

,220

er

14,667

3,023

2 632
"-

. 677

865

I218

1,178
,

622 115

I
If

241, A

1975 35,169
5,310

5,310

24,187 N

6,605

i
15,682

3,409

t '

.

2;2811 . 113 749

587

I
967

1,276

675 125.2. 4276

1976 38,935
5,688

5,685

26,99l d,

9,561

.
17,436

3,727

2,512 . 123 8O

1,147

284

., ,

-
1,147

1,,376

925

s

'135 316

1977 .. . 42,023
6,053 -

8,053

29,928

10,521 19,407

4 063-

.. ./

2,729 , -139..

'
881 .314 _

1,384 I

1,384

1,495

150

'

1978 48,023
8,856 .

6,866

33,164

1)083 22,001

4,814
.,,

3,057 170 . 1,028 359

1,717

1,717

1,872 -

1,100 165 407

1979
(prelim)"

54,215
7,497 ...' '

7,497

37,1306

12342 25,264

5,183

3,432 1,94 1 op.3

i
. 1,935

374 J, 1,935

1,994

1,350 180 4154

1980 (opt ) 81,127
8,052 '42,750

P 13,700 ,

5,950

3,900 1,385

4200

I
-440

,

2200,

2,175

1,450 s
t
200 525

1981 Or '1
--''''

139,065
8,965

8,965 ,

49,150

15,750 5400

8 300
.

4,100 240 1,485

2,300

475 2,300 '

2,350

1,550
-

225 575
....,_

'AU data are baead on repdtts by performers.

'Expendltures for federally funded research aRd dove opment, centers (FFROC's) admInIstered by
bohl Industr y. and by nonprofit instItutIons aro Include( In the totals of the respective sectors.

'FFROC's adminfstered by individual unfversitfes and colteges and by university consortia.0

.1%

'Incrudes State and loâal government (unds,

'Data for 1964.59 can be found In National Patterns of Imo Resources,
19534977 (NSF 77.310).

SOURCE: National Sclence Foundation



Table 2. Transfers of funds expended annually for performance of basic research by sector,
distributed by source: 1951and 1960-81'

[Dollars in millIonsi

Federal
Government Industry2 Universities and colleges

Associated
FFIRDC's' Other nonprofit InstItutiOns2

Total
R&D

Total Fsd$*IL Total
funds =-,,,00005. funds
Used 6TiAint used

Total
funds
used

Total
funds
used

1953
132

1960' ....

1961

1962

19-83

1964

1965

1966..

.1967

1968

1969

1,197

1,401

1,724

1,965

2,269

2555

2,814

1,457
3,056

3,296
1,649 . -

1.281 :

3,441

524
3,496

110

1971

1972

197

1974

1975...

1976

1977

_1978

1979
(prelim.)

3,630

2,022
3,788

3.924

4,207

4,575

4,928

,795
5,485

6,318
3,165

1980 (es

1981 (est.) 8,772
1,172

'All data aro based on reports by patio mars.

fExpendituros for federally funded research and development centers (FFRDC's) administered by
both industry and by nonprofit InslItutIons are Included In the totals of the respective sectors.

22 ,FFFIDC's admInistere:Ptly individual universgles and colleges and by university consortia.

'Includes State and local government funds.

gbata for 1954-59 can be found In National Patterns of Ref Resources,
49531977 (NSF 77.310).

SOURCE: National Science Foundation
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Year
Total
R&D

1953 1,279

19601 3,020

1961 3,065

1962 3,665.

1963 3,742

1964 4,128

1965 4,339

1966 4,601

1967 4,780

1968 5,131

1969 5,316

1970 5,726

1971. . 5,788

1972 5,978

1973 6,588

1974 7,211

1975 7,871

1976 8,997

1977 9,784

1978 10,838

1979 .

(prelim )
12,197

13,726

1981 (est.) 15,290

fable q. Transfers Of funds expended annually for performance of applied research by sector:
distributed by source: 1953 and 1960-811

(Dollars in millions)

Federal
Government Indu;try1

SOurce,

Total Fedenif
f unds _Govern-,
used I f#1161

Total
funds
used

Sources.

Fedital
Polt*

fintnt : tpthiattr:

345

595

634

702

715

715

726

2,029

1,977

2,449

2,457

438

812 1,165

1,011 r 1,438

1,007

I Associated
Universities and colleges FFRDC's'

ISourceSoo cos

. , Othei.
IUnIver: non-

Total Federal', - eff Set _ .. profit 1 Tots I Federal
f u nds 90vern- , ernt col-- InstItn-. I f uods Govern-
used nitwit .' Induetti . !epee. Pons I used ment .

993

990

997

1,027

1,110

997

1,027

1,110

2,600

2,658

2,843

2,915

3,124

3,287

1,040 1 560

1,Cr 1,620

1,039 -1,004

1,043' 2,081

: 4,015 2,272

130

179

192

205

227

44

122

12 122

109 13'

128 14

70 13

13 ,

135

155

170

135

155

170

Other nonprofit Institutlons'

Total
funds
used

Sources.

Federal

ment industry

279

328

374

404

407

194 13

1,333

1,351

1,333

1,351

3,427

3,415

3,514

1,471

1,557

1,738

2,045

2,062

1,471

1,557

1,738

2 045

3,825

4,288

4,570

5;112

5,656

1,049. 2,378

974 .. 2,441

1,130

483i

3,263

3,440

012

4,325

427

474,

524

713

736

851

1,015

1,068

2,218

2,216

6,268

4,643

1,213

2,425 7,114

its7.0 , 6,539

254 16 97

, 246 16 105

288 16

37

292 19 115

140

45

48

57

77

110

231

210

216

210

221

226

217

264

327

465

549

..207

219

231

210

216

210

'41

217

327

34

95

127

154

173

191

208

226

245

262

298

323

338

365

353

413

448

498

533

590.

Other
non-

profit
Inatitu; ,
none I.

7

135 .21

145 24

62

549

1,368

2,805

2,616,

2,108

'

,800 6,350

710

1,575

1,675

'All data are Pased on reports by performers.

'Expenditures (or federally funded research and development centers (FFRDC's) idmlnIstered b,y
both industry and by nonproflt instItutions are Included in the totals of the respecthe sectors

'FFRDC's admInIstered by Individual universities and colleges and-by university cons,lia.

210

'Includes State and local government funds.

'Data for 1954.59 can be found In National Patterns of R&D Resources,
1953-1977 (NSF 77.310).

SOURCE: National Sclence Foundation
23
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Table 4. Transfers of funds expended annually for performance of dkvelopment by sector,
distributed by source:1953 and 1960811 0,

lDollars In millions]

, Year

.c

T8otal
R&D

Federal
Government industry' Universities and colleges

I Associated
FFRDC's, . Other nonprofit Institutions'

../

Total
funds
used

&mime ,

Total
funds
used

Sources

Total
funds
used

Sourcei Source

Total
funds
used

'Sources s'

Federal
. &Warn.
. mint -

Federal
Govern-

mint - Industry'

Federal
.9overn:

mint Industry

Greyer
stiles

and col-
lopes'

*Other
non-
proflt

insteu.
tions

. Total
funds
used

,

Federal .
'GpVIDn't.

ment *

Federal
GOYern

plant ,

.
, ''.;

Incluatrvi,

, ,

_Other
non- '
profit

ginstItu :

00014 .:

1953
,

3,404
564

.56.4

2,753

1,123 1,830 6

.. 44 28

1e 6 \
1960' '"9,306

971

471

8,104

.. 5,169 2,915

34

18 3

.,

11

I
141

141

56

. 38 10. , 10

1961
c

9,850
1,034

1,034

8,536

5,347 3,169 .

35
.

20 2 ' 11 2

168

180

85 '

61'

`..... -

10 14'

1962 10,005
1,145

, 1,145

8,527

5,281 3,24e

40

-

'1. -

2 . 13
I

179

179

114

85 11, 18

1963 . s' 11,352
1309

1,309

9,651

6,118 3,638,

40

22

.. .

14

201

201

151

120 11 20 i

1964 12,437
1,62:

1,621

10,363 "

8,51e

-
3,848

40

2
.

14 ", 2 ,'

236

. . 236

177

146 , 11

-... '

16 :

1966 13,150
1,739

1,739 .

10,935

. 8,516 4,419 R

57

37 2 '15.4

/ 217

217'

202

' 170 12 ' 20 .

1966 14,431
1,838

1,exii- '.

12,081

7,120 4,961.

84
.

59a
' '

.. '18
I

196 232

195 : 14 -,t ' 23o.
1967

.

15,310
1,934

1,934

12,841

.
`
7,097 5.744

90

- 2

4"

I

204 "-:,:s-"-

. 204r

241

' 202 15' 24

1968 16,178
1,952

1,952

13,663

7,337 8,326

96'

88

.

3 . . 17

212 /

21,2

255
.

213 18 ..

4

,

1969 16,874
1,857

-.. 1,857 -

14,403

7,276 7,127

0 107

5 5 17 10

240

' 240

, 267

221 18 28

1970 16,850
12,160

2,180

14,038

8,572 7,456

112

s ',13 10

252

. 252

288

240

.
-

18 30

1971 17,235
2,310

.

2,310

14,315

6,558' 7,/157

112

. ' 14
:_o.

lok,

/

I
. ,

246

246

o 252

19 33

1972 18,663
2,604
4

3,604

15,445

- 6,935 8,510 .,

84 ,
19

I

'1

288

288

242

188, 19

.,

35

1973. . 20,153
2,652

2,65i

16,793

-7,020 9,773

118

- 70 - 4 -7 33 1

294 296,

238

1974 21,396
2,640

,640 .-

1T,900
.,

'

...
7,032 10,eee

133

71

,

;42 14

363

--
383

360

297 21 42

1975 22,723
2,871

'2,871

18,887

7,316

. .

11,589

148

; 16 7 . 47 16

414

414

403

'22 : 51

1976
,

25,010
-`

2,905

'2 905

21,066

8,178, 12,890

164

87
.

9 52 16,,

461

461

.. 414

23 el

1977 27,654
3,124

,

3,24

23,361

8,980 14,381

200

., 112. . t4 16

517

517

452

352 27 73

1978 , 30,887
3,665

3,e65 ',

25,8158

- 9,493 16,375 ,

236

." 1,2,.2 15 76 21

601

, 601

497.

87

a
1979
(prelim.)

34,854
4,046

, 4,04e ri-
29,304

10,492 18,812

263

' 144 15 y 80 23

I

.1

637

837

604-

470 35 ' 99

1980 (est) 39,269
'

4,339

4.339

33,250

T1,590

,..,

21,660

310

175 20 90
I

7 08

700

670

520 40 , 110

1981 (est.) 45,003
4,988 o

4,988

38,250

13,350 24.900
,

825

160 00
I

I

725

725

715

550 45 120

'All data are based on reports by performers:'

'Expenditures for federally funded research and development centers (FFROC's) administered by
both Industry and by nonprofit Institutions are Included in the totals of the respective sectors.

'FFROC'S administered by individual universities and colleges and by university consortia.

'Includes State and local government funds.

'Data for 1954-59 can be found In kational Patterns ot R&D Resources,
1953-1977 (NSF 77-3101.

SOURCE: National Science FOundation
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Table 5. Sources of funds for research and development
b.y sector: 1953 and 190-431

itt[Dollars In millions]

Current dollars

Year Total

.
Federal

Government industry

Universities
and

colleges

Other
nonprofit

institutions

1953 5,124 2,753 2,245
-

72 54

1960 13,523 8,738 4,516 149 120
1961 14,316 9,250 4,757' 165 144
1962 15,394 9,911, 5,123 185 175
1963 17,059 11,204 5,456 207 192 .

1964 18,854 12,537 5,887 235 195

1965 20,044 13,012 6,548 26T 217
1966 21,846 13,968 7,328 _ 304 246
1967 23,146 14,395 8,142 "345 264
1968 24,605 14,928 9,005 390 282
1969 25,631 14,895 10,010 420 306

1970 26,072 14,830 10,444 461 337
1971 26,653 14,941 10,1822 529 361
1972 28,429 15,760 11,710 574 385
1973 30,665 16,346 13,293 613 413
1974 32,814 16,800 14,878 677 459

,

1.975 35,169 18,065 15,820 749 535
1976 38,935 19,833 17,694 808 600
1977 42,923 21,674 19,696 881 672
1978 48,023 23,893 22,336 1,028 766
1979 (rfrelim) 54,215 26,556 25,638 1,183 838

1980 (est) 61,127 29,302 29,475 1,385 965
1981 (est) 69.065 32,665 33,865 1,485 1,050

Constant dollars'

Year Total
Federal

Government
..

Industry

Universities
and

colleges

Other
nonprofit

institutions

1953 ... .9 8,677 ' 4,649 16 121 91
't

1960 19,635 12,673 6,573 214- _175
1961 20,584 13,282 6,861 235 206
1962 21,750 13,989 7,256 259 246
1963 23,733 15,570 7,611 285 267
1.964 25,857 17079 8,090 320 268

1965 26,896 17,443 8,806 356 291

1966 28,442 18,180 9,547 395 320
1967 29,241 18,176 10,299 434 332
1968 29,833 18,108 10,910 474 341

1969 29,586 17,209 11,536 488 - 353

1970 28,545 16,248 11,421 506 370
1971 27,790 _15,591 11,271 553 375
1972 28,429 15,760 11,710 574 385
1973 29,112 15,551 12,579 588 394
1974 28,755 14,798 12,947 605 405

1975 28,169 14,526 i 12,603 608 432
1976 29,499 15,038 13,393 613 455
1977 30,654 15,464 14,985 626 479
1978 32,010 15,928 14,886 685 511
1979 (prelim) 33,304 16,312 15,751 . 727 514

1980 (est) 34,499 16,551 16,619 784 545
1981 (est) 35,457 16,781 17,373 763 540

'Based on GNP implicit price deflator.
SOURCE: National Science Foundation

Table 6. Research and Development performance
;j3y sictor: 1953 end 1960-81

[Dollars In millions]

Current dollars

Year Total
Federal

Government industry

Universities 1
. and I Associated
colleges FFRDC's

Other
. nonprofit
institutions

1953 5,124 1,010 3,630 255 121 108

1960 13,523 1,726 10,509 646 360 282.
1961 14,316 1,874 10,908 763 I 410 361

1962 15,394 2,098 11,464 904 470 458
1963. 17,059 2,279 12;630 1,081 530 539
1964 18,854 2,838 13,512 1,275 '629 1 604

1965 20,044 3,093 14,185 1,474 629 663
1966 21,846 3,220 15,548 1,715 630 733

1967 23,146 3,396 16,385 1921, 673 771

1968 24,605 3,494 17,429 2,149 719 814
1969 25,631 . 3,503 18,308 2,225 725 870

1970 26,072 4,017 18,067 . 2,335 I 737 916 /'
1971 26,653 4205, 18,320 2,500 716 9)2'
1972 28,429 4,542 19,552 2,630 753 952
1973 30,665 4,709 21,249 2;884 817 1,006
1974 32,814 4,81 22,887

0
3,023 865 1,178

d
1975 35,169 5,310 24,187 3,409 I .14276

1976, 38,935 5,688 26,997 3,727 ,147 1376
1977 42,923 6,053 29,928. 4,063 1,384 1,495
1978, 48,023 6,856 33,164 4,614 1,717 1,672
1979-(prelim) 54,215 7,497 37,606 5,183 I 1935, 1,994

1980 (est) 61,127 8,052 42750 1.
1

5,950 2200, 2,175

1981 (est) 69,065 8,965 49,150 6,300 I 2,300 2350

1

Constant dollars,

Year Total

_

Federal
Government Industry

Universities 1
and I Assooiated

colleges FFRDC's

Other
nonprofit

institutions

1953 8,677 1,692 6,161 428 I 203 183
-

1960 19,635 2,481 15,297 928 517 412
1961 20,584 . 2,664 15,733 1,085 I 582 520
1962 ,760-_, 2,940

-2;1-40_
16,237 1,266 659 648's

1963 23,733 17,622 1,489 730 752
1964 25,857 3,868 18,569 1,738 857 .. 825

1965 26,896 4,124 19,077 1,965 838 892
1966 28,442 4,183 20,256 2,229 819 955
1967 29,241 4,276 20,725 2417 840 975
1968 29,833 4,246 21,116 2,612 I 874 985
1969 29,586 4,065 21,094 2,582 842 - 1,003

1970 28,545 4,413 19,756 2,564 I 809 1,003

1971 27,790 4,398 19,081 2,613 749 949
1972 28,429 4,542 19,552 2,630 753 952
1973 29,112 4,510 20,106 2,763 782 951

1974 28,755 4,342 19,915 2,700 I 773 1,025
.

1075
.,-/

28A 69 4,315 19,263 2,771 802 1,018
1976 ... 29,499 4,321 20,435 2,831 871 1,041
1977 .... 30,654 4,307 21,403 2,890 I 985 . 1,069
1978 32,010 4,572 22,103 3,076 1,145 1,114
1979 (prelim), 33,304 4,604 23,104 3,182 1,488 1,226

1980 (est) 34,499 4,556 24,103 3,367 1,245 1,228 -

1981 (est) 35,457 4,612 25,216 3,239 1 183., 1207,

'Based on GNP implicit price deflator.
SOURCE: National Science Foundation



Table 7. Sources of funds for basic research
by sector. 1953 and 1960-81

1Dollars in millions]

Current dollars

Year Total
Federal

Government Industry

Universities
and

colleges

Other
nonprofit

institutions

1953 441 251 153 - 10 . 27
,

1980 1,197 715 342 72 68-
.1961 1,401 874 361 85 81

1962 1,724 1,131 394 102 97
1963 1,965 1,311 425' 121 108
1964 2,289 1,598 433 144 114

1965 2,555 1,809 461 164 121

1966 2,814 1,978 510 197 129
1967 3,05E 2201, 492 223 140
1968 3,296 2,336 535 276 149
1969 3,441 2,441 540 298 162-

1970 3,496 2,436 528 350 182
1971 ... 3,630 2,48.7, 547 400 196
1972 3,788 2,592 563 415 218
1973 3,924 2,687 , 605 408 224
1974 4,207 2,880 651 432 244

1975 . 4,575 3,106 705 . .478 286
1978, 4,928 3,388 769 474 297, -
1977 5,485 3,778 850. 519 338
1978

..,
1979(prelim)

6,3r
7,1 4

4,382
4,937

962
1,112

596
703

378
412.

- -
1980 (est) 8,13 5,557 1,265. 825 485
1981 (est) .. . 8,772 5,922 1,445 885 520

Constant dollars'

Year Total
Federal

Government Industry

Universities
and

colleges

Other
nonprofit

institutions

1953 742 421 259 17 . 45

1960 1,729 1,030 497 103 99
1961 2,004 1,246 521 121 1 t6
1962 2,427 1,590 558 143 136
1963 2,720 1,811 592 167- 150--

1964 3,129 2,182 ,595 196 156

1965 3,416 2,415 620 219 162
1966 3,660 2,571 665 256 168-
1967 3,853 2,774 622 281 176
1968 4,001 2,837 649 335 180
1969 3,985 2,829 623 346 187

1970 3,837 2,675 578 384 200
1971 3,792 2,600 570 418 204
1972 3,788 2,592 563 415 218
1973 3,745 2,568 573 391 213
1974 3,732 2,564 567 386 215

1975 3,700 2,518 563 388 .231
1976 3,740 2,573 582 360 225
1977 3,906 2,689 607 369 241--

1978 4,211 2,921 641 397 252
1979 (prelim) 4,400 3,032 683 432 253

1980 (est) . . 4,599 3,144 714 467 274
1981 (est) .. 4,510 3,046 742 455 267

' 'Based on GNP implicit price deflator.
SOURCE: National Science Foundation
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Table 8. Basic research performance by sector:
1953 and 1960-81

[Dollars in millions]

Current dollars

Year Total
Federal

Government Industry

Universities
and

colleg'es

195S 441 101 151 110

1960 1,197 160 376 433
1961 1,401 206 395 536,
1962 1,724 251 488 659
1963 1,965 255 522 81%

1964 .. !,... 2,289 314 549 1,003

1965 2,555 364 592 1,138
1966 2,814 385 624 1,303
1967 3,056 435 4 .629 1,457
1968 3,296 432 642 1,649
1969 3,441 532 618 1,711

1970 3;496 524 602 1.796
1971 3,630 544 $90 1,914
1972 3,786 584 593 2,022
1973 3,924 586 631 2,053
1974 4,207 664 699 2,154

1975 . 4,575 701 730 2,410
1976 4,928 738 819 2,548
1977 5,485 867 911 2,795
1978 6.318 973 1,028 3,165
1979 (prelim) 7,164 1,026 1,188 3,552

1980 (est)._ 8,132 1,097. 1,350 4:065
1981 (est) 8,712 1,172 1,550 4,300

Constant d liars'

Year Total
Federal

Government Industry

Universities
and

celleqes

1953 742 169 256 , 184

1960 1,729 23g 54,7 622
1961 ... 2,004 295 570 763
1962 2,427 352,, 692 923
1963 2,720 351 728 1.122
1964. 3,129 428 755 1,367

1965 3,416 485 796 1,518
1966 ... 3,660 500 813 1,693°
1967 3,853 548 796 1,834
1968 4,091 525 t. 778 2,003
1969 3,985 617 712 1,985

1970 .- 3,837 $76 659 1,973
1971 3,792 569 615 2,001
1972 3,788 584 593 2,022
1973 3,745 561 597 1,966
1974 3,732 593 608 1,924

1975 3,700 570 581 1,959'
1976 3,740 561 620 1,935
1977 3,906 617 651 1,988
1978 4,211 649 685 2,110
1979 (prelim) 4,400 630 730 2,181

1980 (est) . 4,599 621 761 2,301
1981 (est) 4,510 603 796 2,211

'Based on GNP implicit price 6eflator.
SOURCE: National Bcience Foundation

Other
Associated , nonprofit
FFRDC's Institutions

33

97
115
136
159
191

208.
227
250
276
2M

269
260
244
297
285

309
359
402
567
718

850
900

46

\ 131
\ 149
'190
215
232

253
275

.285
297
305

305
322
345
357
405

425
464
510
585

.680

J
850

Other
Associated nonprofit

PRDC's institutions

139
163
191
219
260

I 277
295
315

1 335
819

295
272
244
284
255

251
273
286
378
441

481
463

78

191
215
269

'S.300
319

340
359
360
360
352

334
335
345
337
352

339
351
364
389
418,

436
437
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Table 9.ISources of funds used ior applied research
by sector: 1953 and 1960-81

(DO liars in millions]

'Current dollars

Table 10. Applied research performance by sector:
1953 and 1960-81t.

(Donors in millions]

Current dollars,.

Year Total
Federal -

Government Indfttry

Universities
and

colleges

Other
nonprofit

Institutions

190 1,279 747-) 455 57 20

1960 3,020 1,688 1,226 66 40

1961 3,065 1,754 47-1,195 69 47

1962 3,665 2,067 1,170 70 58
1963 3,742 2,125 1,483 72 62
1964 ..... 4,128 2,397 1,593 77 61

1965 4,339 2,524 1,654 73

1966 4,601 2,582 1,841 89 89

1967 4,780 2,694 1,889 102 95

1968 5,131 2,810. 2,125 97 99

1969 5,316 2,785 2,320 105 106

1970' 5,726 3,086 2,427 98 s.. 115
1971 5,788 3,057 ?,494 115 122

1972 5,978' 3,098 2,C4 5 140 125

1973 6,588 3,385 2,891 172 140
1974 7;211 3,517 3,332 203 159

1975 7,871 048 3,517 224 , 182

1976 8,997 4,486 4,003 282 ,226
1977 9,784 4,811 4,424 304 245

1978 10,838 5,250 4,954 /: 354 280

1979 (prelim) 12,197 5,830 5,6631
4

400 304

1980 (est) 13,726 6,421 6,490 . 470 345
1981 (est) 15,290 6,950 7,455 500 385

. Year Total
Federal

Government Industry

Universities
p and
colleges

Other
Associated nonprofit
FFRDC's institutions

1953

1960
1961
1962
19b3
1964

1965
1966
1967
1968
1069

.

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979 (prelirn)

1980 (est) ...
1981 (est) ...

1,279

3,020
3,065
3,665
3,742
4,128

4,330
4,601
4,780
5,131
5,316

5,726
5,788
5,978
6,588
7,211

7,871
8,997
9,784

10,838
12,197

13,726
15,290

Constant doligrs'

Y.ea r Total
Federal

Governmdrit Industry

Universities
and

colleges

Other
nonprofit

insritutions

1953 2,164 1,260 774 96 34

1960 4,380 ' 2,442 95 58

1961 4,399 2,511 1,723 98 67

1962 5,175 2,913 2,082 98 82

1963 5,201 2,947 2,069 99 86

1964 5,658 3,280 2,189 105 84

1965 5,818 3,379 2,224 117 98

1966 5,989 3,359 2,4,98 116 116

1967 6,036 3,398 2,390 128 120

1968 6,223 3,411 2,574' 118. 120

1969 6,139 q,221 2,674 122 122

1970 6,271 3,383 2,654 108 126

1971 6,035 3,192 2,597 120 127

1972 5,978 8,098 2,615 140 125

1973 6,262 3,227 2,736 165 134

1974 6,333 3,112 2,9013 181 140

1975 6,316 3,185 2,802 182 147

1976 6,819 3,403 t,030 214 172

1977 t. 6,985 3,430 3,16A 216 175

1978 7,226 3,501 3,302 236 16
1979 (prelim) 7,492 3,581 ' 3,479 246 186

1980 (est) 7,749 3,629 3,659 266 195

1981 (est) 7,851 3,572 3,824 257 .198

4
'Bated on GNPimplicit price deflator.
SOURCE: National Science Foundation

345

595
634
702
715
903

990
997

1,027
1,110
1,114

1,333
1,351
1,354
1,471
1,557

1,738
2,045
2,062
2,218
2,425

2,616
2,805

726

2,029
1,977
2,449
2,457
2,600

2,658
2,843
2,915
3,124
3,287

3,427
3,415
3,514
3,825
4288

4,570
5,112
5,656
6,268
7,114

8,150
9,350

130

179
192
205
227

, 232

279
328
374
404

407

427
474
524
713
736

851
1,015
1,068
1,213
1,368

1,575
1,675

44

122
135
155
170
202

204
207
219
231
210

216
210
221
226
217

264
327
465
549
580

650
675

34

95
127
154
173
191

208
226
245
262
298

323
338
365
353
413

448
498
533
590
710

735
785

Constant dollars'

Year Total
Federal

Government Industry

1953 2,160 57f3 1,235

1960 4,380 855 2,954
1961 4,399 901 2,85J
1962 . 5%175 984 3,469
1963 5.201 985 3,428
1964 5,658 1,231 3,573

1965 5,818 1,320 3.575
1966 5,989 1,295 3,704

.1967 6,036 1,293 3,887
1968 6,223 1,349 3,785
1969 6,139 1,293 3,787

1970 6,271 1,464 3,747
1971 6,036 1,413 3,556
1972 5,971 ' 1,354 3,514
1973 6,262 1,409 3,620
1974 6,333 1,391 3,731

1975 6,316 1,412 3,640
1976 6,819 1,553 3,869
1977 6,985 1,467 4,045
1978 7,226 1,479 4,178
1979 (prelim) 7,492 1,489 4,371

1980 (est) 7,74,9 1,480 4,595
1981 (est) 7,851 1,443 4,797:

'Based on GNP implicit price,deflator.
SOURCE: National Science Foundation

ijciversities
and Associated

colleges i FFRDC's

219

257
272
287
312
316

371
427
47C
491
472

469
495
524
683

.657

74

175
192
217
234
275

272
269
276
281
244

237
220
221
216
194

692 215.
772 248 '
760 331
809 366
840 356

891 368
861 347

Other
nonprofit

institutionp

58

"" 139
183
218
242
263

280
294
310
317
343

354
352
365
334
360

357
377
382
394
'436

415
403

,

27
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Table 11. Scrurces of funds used for development
by sector: 1953 and 1960-81

Pollals In millions]

Current dollars

Yer Total
Federal

Government Industry

Universities
aind

colleges

Other.
nonprofit

Institutions

1953 3,404 1,755 1,637 5 7

1960 9,306 6,335 2,948 11 12
1961 9,850 6,622 3,201 11 16

1962 10,005 6,713 3,259 13 20
1963 11,352 7,768 3,548 14 22
1964 12,437 8,542 3,861 14 20

1965 13,150 8,679. 4,433 15 23
1966 14,431 9,408 4,977 113 28
1967 15,310 9,500 5,761 20 29
1968 16,178 9,782 6,345 17 34
1969 16,874 9,669 7,150 17 38

1970 16,850 9,308 7,489 13 40
1971 17,235 9,397 7,781 14 43
1972 18,663 10,070 8,532 19 42
1973 20,153 10,274 9,797 33 49
1974 21,396 ° 10,403 10,895 4. 56

1975 22,723 11,011 11,598 47 67

1976 25,010 11,959 12,922 52 77
1977 27,654 13,085 14,422 58 89,
1978 30,667 14,261 16,420 78 108

1979 (prelim) 34,854 15,789 18,863 ao 122

1980 (est) 39,269 17,324 21,720 90 135

1981 (est) 45,003 19,793 24,965 100 145

.Constant dollars'

Year Teta]
Federal

Government

.

Industry

.

-Universities
and

colleges

Other
nonprofit

institutions

1953 5,771 2,968 2,783 8 12

1960 13,526 9,201 4,291 16 18

1961 14,181 9,525 '4,617 16 23
1962 14,148 9,488 4,616 18 28
1963 15,812 10,812 4,950 19 31

1964 17,070 11,717 5,306 19 28

0 .
1965 17,662 11549 5,962 20 31

1966 18,793* 1,250 6,484 23 36 i
1967 19,352 1 ,004 7,287 25 36 '

1968 19,609 11,860 7,687 21 44'.
1969 . . . 19,462 / ; 11,159 8,239 20 44

1970 18,437 10,190 8,189 14 44

1971 17,962 9,799 8,104 15 44

1972 18563 10,070 8,532 19 42

1973 19,105 9,756 9,270 32 47
1974 18,690 9,122 9,480 38 50

1975 18,153 8,823 9,238 38 54

1976 18,940 9,062 I 9,781 39 58
1977 19,763 9,345 Te 10,314 41 63

1978 20,573 9,596 10,943 52 , 72
1979 (prelim) 21,412 9,699 11,589 49 75

1980 (est) 22,151 9,778 12,246 0" 51 76

1981 (est) 23,096 10,163 12,807 51 75

'Based on GNP implicit price deflator.
SOURCE: Natio/pi Science Foundation
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Table 12. Development performance by sectoc
1953 and 1960-81

(Dollars (n millions]

Current dollars

, Year

1953

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
197,4
1972 ...1
1973
1974

1975
1976
1977
1978
1979 (prelim)

1980 (est) ...
1981 (est) ...

Total

3,404

9,306
9,850

10,005
11552
12,437

13,150
14,431
15,310
16,178
16,874

Federal
Government Industry

Universities
and 'Associated

colleges FFRDC's

Other
nonprofit

Institutions

16,850
17,235
18,663
20,153
21,396.

22,723
25,010
27,654
30,867
34,854

39,269
45,003

564

971
1,034
1,145
1509
1,621

1,739
1,838
1934,

1,952
1,857

2,160
2,310
2,604
2,652
2,640

2,871
2,905
3,124
3,665
4,046

4,339
4,988

2,753

8,104
8,536
8,527
9,651

10,363

10,935
12,081
12,841
13,663
14,403

14,03-8
14,315
15,445
16,793
17,900

18,887
21,066
23,361
25,868
29 04

33,250
38,250

15 I 44

34 141
35

I
160

40 179
40 201
40 I 236

57 217
84 196
90 I 204
96 212

107 240

112 I 252
112 i 246
84 288

118 I 294
133 363

148 414
164 I 461
200 517
236 601
263 I 637

310 i 700
325 725

28

56
85

114
151
177

202
232
241
255
267

288
252
242
296
360

403
414
452
497

* 604

670.
715

Constant dollars'

Year
t.

Total
Federal

Government Industry

Universities I
and

colleges
Associated
FFRDC's

Other
nonprofit

institutions

1953 5,771 945 4,680 25 I 74
.

47

, ....

1960 13,526 1,396 11,796 49 203 82
1961 14,181 1,470 12,312 50 I 227 122

1962 14,148 1,604 12,076 56 I 251 161

1963 15,812 1,804 13,466 55 277 210
1964 17,070 2209, 14,241 55 322 243

1965 17562 2,319 14,706 76
I

289 272
1966 18,793 2,388 15,739 109 255 302
1967 19,352 2,435 16,242 113 257 305
1968 19,609 2,372 16,553 118 I 258 308
1969 19,462 2,155 16,595 125 279 308

1970 18,43/ 2573 15,350 122 277 315
1971 17,962 2,416 14,910 117 I 257 262
1972 18,663 2,604 15,445 84 288 242
1973 19,105 2,540 15,859 114 282 280
1974, 18,690 2,358 15,576 119 I 324 313

1975 18,153 , 2,333 15,042 120 336 322
1976 18,940 2,207 15,946 124 350 313
1977 19,763 2,223 16,707 142 I 368 323
1978 20,573 2,444 17,240 157 401 331

1979 (preltm)

1980 (ost)

21,412

22,151

2,485

2,455 .

18,003

18,747

161

175 I

391

396
a,

372

378
1981 (est) 23,096 2566 19,623 167 . 373 367

° 'Based on GNP Implicit price def I tor.
SOURCE: National Science Foundation
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Table 13. Trends in Federal and non-Federal R&D outlays: 1953 and 1960-81

[Parcants]

Year .

Federal
-

.

Non-
FederalTotal

Defense

.
related

Space .

. related
Civilian
related

1953 m 54 ' 48 1 5 46

1960 65 52 3 .9 35 :' 1

1961 '. 65 50 6 9 .... 35
1962 . 64 48 .- 7 9 36
1963 66 41 14 11 34 1
1964 66 37 19 9 34

1965 65 33 - 21 11
.

Oli..35

1966 64 33 19 12 36
1967 62 35 ' 14 13 38
issa 61 35 13 13 39
1969 58 34 11 13 42

,
a

1970 57 33 10 14 43
1971 56 32 9 15 44
1972 55 32 8 15 - 45
1973 , 53 31 7 15 47
1974 51,, 28 7 16 49

1975 51 27' ^ 7 17 49
1976 51- 26 8 17 49
1977 50 25 7. 18 50
1978 50 ;4 7 19 50

1979 (prelim.) 49 23 7 19 51

1980 (est.) 48 23 8 -43 52

1981 (est.) 47 23' 7 17 53- .

Note: Detail may not add to 100 because of rounding.
SOURCE: National Science Foundation.

Table 14. Fulktime-squivalent (FTE) scientists and engineers employed in research and development
by sector: selected years'

[In thousands]

4 Sector 1954 1961 1965 1969 1972 4975 - 1976 1977 1978 1979 1980'
_

1981'

TOtal . 237.1 '425.7 494.5 555.2 518.3 533.1 546.3 570.4 594.3 620.2 643.5 ,670.0

. .

Federal GovernmenP 37.7 51.1 61.8 68.5 64.4 614 64.0 64.7 66.3 67.0 . 6'4.5 68.0

industry ',$ 164.1 312.0 348.4 385.6 353.9 363.8 373.6 393.2 412.4 432.8 453.4 476.8

Universities and colleges,
total 25.0 42.4 53.4 68.3 66.5 70.2 71.8 74.5 76.5 . 78.2 79.9 - 82.2

i
Scientists and engineers 20.3 336 - 40.4 50.4 48.9 51.6 52.9 54.4 55.C', 56.5 57.1 58.3

Graduate stvdents' 4.7 8.8 13.0 17.9 17.6 18.6 18.9 20.1 204 21.7 1 22.8 23.9

Unlversity-associated
FFRDC's, total 5.0 9.1 11.1 11.0 ' 11.7 12.7 13.4 14.0 14.1 14.7 15.2 . 15.5

4.9 8.8 10.7 11.1 11.3 12.3 13.0 13.6 13.7 14.3
41
14.8 15.1Scientists and engineers

Graduate students' .1 .3 .4 ,. .5 .4 .4 .4 .4 .4. .4 .4 .4

Other nonprofit
institutions" 5.3 11.1 19.9 21.2 21.8 23.0 23.5 24.0 25.0 ' 27.5 27.5 27.5

'Number of fullthe employees plus the FTE of part-time employees.
Excludes scientists and engineers employed In State and local government
agencies. Totals may be understated by about 5 percent because of incom-
plete data on summer employment aluniversitles and oolieges.

'Estimate. .

'Includes both civilian and military service personnel and managers of R&D.
Includes professional R&D personnel emplOyed at FFRDC's administered

by organizations In the sector.
'Excludes doclal scientists,
'Numbers of FTE graduate students receiving stipends and engaged lo R&D.
NOTE: -The figures for the industry sector represent yearly aVerages and

may differ from other data In the text which-1 based upon surveys reporting the
employment In a single month of the year.

SOURCE: National Science Foundation
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Table 15. National expenditures for
perfRrmance of R&D as a percent of

gross national product (GNP) by
source: 1961-81

Year Total Federal Nonfederal

1961 2.73 1.76 .97
1962 2.7e 1.75 .97
1963 2.86 1.88 .98
1964 2.96 197 .99

1965 2.90 1.88 1.02
1966 2.89 1.85 1%04

1967 2.89 -1.80 1.09
1968 2.82 1.71 1.11

1969 2.72 1.58 1.14

1970 2.63 1.49 1.14

1971 2.47 1.39 1.08
1972 2.40 1.33 1.07
1973 2.31 1.23 1.08
1974 2.29 1.17 1.12

1975 2.27 1.17 1.10
1976 2.27 1.15 1.12
1977 2.24 1.13 1.11

1978 2.23 1.11 1.12
1979 (prelim) 2.25 , 1.10 1.15

1980 (est) 2.33 1.12 1.21

1981 (est) 2.37 1.12
1cl

1.25

SOURCES: National Science Foundation and
Department of Commerce

Table 16. R&D scientists and
engineers and employed ci+iilian

labor force: selected years

(In thousarids]

Year
R&D scientists
and engineers

Employed
civilian labor ,

force

1967 530.0 74,372
1969 555.2 77,902
1971 526.6 79,120
1973 518.4 84,409
1975 533.1 84,783
1977 570.4 90,546
1979 (prelim) 620.2 96,945
1981 (est) 670.0 98,500

SOURCES: National Science Foundation and
Department of Labor
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Table 17. National expenditures for performance of R&D as .a\l)ercent of
gross'riatioval produdt (GNP) by country: 1967-79

.

Year France
West

Germany Japan
United

King_gom
United
States U.S.S.R.

1967 2.13 1.97 1.53 2.30 2.89 2.91

1968 2.08 1.97 1.61 2.27 2.82 NA
1969 1.94 2.05 1.65 2.22 2.72 ' 3.03
19V0 1.91 2.18 "1,79 NA 2.63 3.23'
1971 1.90 2.38 1.84 NA 2.47 3.29 '
1972 1.86 2.33 1.85 2.06 2.40 3.58
1973 1.76 2.22 1.89 NA 2 31 3.66

1074 1.79 2.26 1.95 NA 2.29 3.64
1975 1.80 2.38 1.94 2.05 2.27 3.69

1976 1.77 2.29 1.93 NA 2.27 3.55

1977 1.75 2.32 1.92 NA 2.24 3.46 .

1978 1.76 2.37 1.93 2.11 '2.23 3.47
1979 . NA 2.36 NA NA 2.25 3.44

NA= Not available.
SOURCES: Na tonal Scienct.@ Foundation, Organization for Economic Cooperation and Development and

Dr: Robert Campbell (Indiana University)

Table 18. Scientists and engineers' engaged in R&D per 10,000 labor force
population by country: 1967-79

Year France
West

'Germany Japan
United

Kingdom '
United
States

U.S. .R.

Low estimate High estimate

1967 25.3 . 24.9 27.8 NA 66.1 50.7 55.3

'1968.4. 26.4 26.2 31.1 20.8 . 66.9 53.5 58.8

1969 27.2 28.4 30.8 NA 65.9 56.5 62.1

1970
1971

27.3 .
27.8

30.9
33.8

- .44
37.5

NA
NA

P 63.6 -.
60.6

58.4
63.0

64.2
69.1

1972 28.1 36.0 38.1 30.4 58.2 66.5 73.2

1973 28.4 37.8 42.5 NA 56.9 73.5 81.5

1974 28.8 39.1 44.9 NA 56.3 74.5 ' 82.9

1975 c, 29.3 41.0 47.9 31.3 56.4 78.2 81.5,

1976 29.9 41.7 48.4 NA 56.7 80.7 90.9 '
1977. ( 30.3 44.3 49.9 NA 57.7 81.3 91.5

1978 NA NA 49.4 NA 58.3 . 82.9 93.3 '

1979 NA t NA NA NA 59.2 84.2 94.9

'Includes all scientists and engiriee s engaged In,R&D on agull-time-equivalent basis (except Japan whose
data Include persons primarily employed In R&D and the United Kingdom whose data incliide only the govern.
mentand.Ind,ustry sectors).

NA= Not available. . .
SOURCES: National Science Foundation, U.S. Department of Labor, Orgghlzation for-EconomiciCooperation

and Developmern, and Dr. Robert Campbell (Indiana University)

Table 19. Estimated ratio of civilian R&D expenditures' to gross national.
product (GNP) for selected countries: 1967-79

Year , France
,:. West
)s!, Germany Japan

United
Kingdom

United
States

1967
,...

1.50 ------1-.70 1.52 1.65 1.48

1968 1.54 1.72 1.59 1.66 1.46

1969 1.52 1.81 1.64 1.66 1.49

1970 1.47 1.96 1.77 NA 1.50

1971
,

1972
1.33
1.35

2.16
2.13

1.81
1.81

NA
1.48

1.46
1.44,

1973 -- 1.30 2.01 1.85 NA 1.43

1974 1.36 2.07 1.91 NA 1.49
1.39 1 2.19 1.89 1.39 1.50

1976 ,. 1.38 2.09 1.88 NA 1.50

1977 1.38 2,14 . 1.87 NA 1.52

1978 1.35 4 '' 2.19 NA 1.47 1.54

1979 NA 2.18 NA NA 1.57
4-, z,.

" 'National R&D expendlturts, exc rnment funds for deferm and space.
NA= Not available. -

SOURCES: National Science Foundati and Organization for Economic Cooperation and Development
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TABLE 20. FEOERAL OUTLAYS FOR RESEARCH, OEV6f0PMENT,.. ANO R60 PLANT, BY AGENCY: FISCAL YEARS 1972-81

(THOUSANOS Og OOLLARS)

AGENCY AND SUBOIVISION
..

1972 1973 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 isei '

TOTAL. .ALL AGENCIES" 16,727,350 17,489,075 18,297.474 19,551,253 21,021,304 23,379.664 25,679,600 27,842.827 31,661,076 34,891.622

DEPT OF AGR IC, TOTAL . 357,859 357,068 381,452 425,610 468.843 537,766 572,359 630.474 690,763 705,221

FOREST SERVICE 56.546 58,i116 65,617 72,486 90, 92,513 86,i08 105,700 115,200. 118,300

SCI 6 EO ADMIN 1/ 282.671 281,770 295,877:8 328.436 351.656 414,738 453,251 487,751 531.'395 531,573

'. AGRIC RESEARCH 208,717 199,349 210,547 232,781 247,441 294,580 318,401 331,158 ' 347.135 341,335

AGRIC COOPERATIVE
RESEARCH 73,657 82,147 .85,162 95.579 104,196 120,158 134,850 156,593 184,160 190.23$

TECH INFORMATION M
14

SySTEMS 297 274 169 76 19 - . - . - - -

.

OTHER AGRICULTURE 18642 17,012 , 19,957 24,717 26,910 30,495 32,400 37,033 44,268 55,34$
a. t

DEPT OF COMMERCE. .

TOTAL. 168,209 486,193 188,202 224.592 2313,316 238.188 272.678 307,094 349.422 363,343

NATIONAL-BUREAU OF
STANOAROS .

NATfONAL OCEANIC 6
34,747 36,846 42,464 47,166 49,107 5g,128 59 002 . 64 758, 74.464 82.015

ATHOS AOMIN` 109,667 ,14,420 109,488 127689 134,457 132.609 164,733 1,90.110 215,870 225,772

OTHER COMMERCE , 23,795 34.927 36.250 49,738 49,752 52,451 48,.943 52,226 59.008 55,556

-

DEPT OF OEFENSE. TOTAL 8,297,16.2 8,597,649 8,979,742 9,363.517 9,445,510 10,307,977 10,935,419 11,733.102. 13,-175.030 15,627.732

ARMY 1,889,811 2,042,439 1,308,602 2:083,044 1,969,5i' 2,195.044 2,464,318 2,536,219 2,809,930 3.148,137

NAVY 2 501,480 2,498,936 2,715,822 3,126,261 3,320,098 3,582,569 3,919,368 3.926,432 4.404,700 4,811,388

A IR FORCE 3,426.186 3,588,512 3,442,302 3,567.555 3.626,220 3.902,173 3,969,911 4,427.950 4,968.761 6,454,270

OEFENSE AGENCIES .. 475,705 461,310 485,162 .456,858 507.500 610,460 555,057 014,181 959.639 1,175,937

OTHER DEFENSE 3,980 6,452 27,854 29,797 23,117 17,711 26,765 28;320 32,000 38,000

DEPT OF EOUCATION 2/.. 1011q023 138,014 163,218 136,371 128,067 91,609 101,7131 136,476 145,549 147,225
N .

DEPT OF ENERGY 3/ 1,551,260 1,624;370 1,024,987 2,246,625 2,553,700 3,593.121 74,413,005 4,956,800 5,770,203 5,904,43$
. g L . 1

TABLE 20! FEOERAL OUTLAYS FOR RESEARCH, OEVELOPMENT., ANO R60 PLANT, BY AGENCY: FISCAL,YEARS 1972-81

(THOUSANOS OF OOLLARS)

- CONTINUE0

AGENCY ANO SUBDIVISION
.

1972 1973 1974
,

1975 1976. 1977

,

. 1978 1979
ESTIMATES

1980 1981

...

DEPT OF HEALTH 6 HUMAN
SERVICES, TOTAL 4/ 1,446,444 1,711,603 1,744,365 1,984,664 2,426,592 2,450,600 2,893,180 3,172,700 3,468,536 3,6'49,280

NAT'L INST OF HEALTH 1,112,067 1,373,600 1,435,422 1,684,363 2,118,384 2.104,983 2,507,105 2,713,447 2,948,238 3,083.140

OTHER HHS 334,377 366,683 361,936 347.467 368.579 425,631 401,349 459,253 520,298 560,140
, ,

DEPT OF HOUSING 6
URBAN OEV 50,090 47,763 58,382. 58,737 60,274 68,981 59.269 t5 74,324 66,063 04,233

q 1
/

DEPT OF THE INTERIOR,
TOTAL 212,988 254.143 194,017 265,994 319,748 303,953 339,932 404,277 413,858 432.834

BUREAU OF MINES 66,171 68,553 66,705 82,681 113,700 103,675 104,180 121,378 108,002 111,362

GEOLOGICAL SURVEY 50,193 62,741 68,671 95,176 115,664 112,205 128,711 144,157 146,598 151,651

OTHER INTERIOR 96,624 122,849 59,411 88,137 90,384 88,073 107,041 138,742 159,258 169,820

P P

DEPT OF JUSTICE 11.901 22,177 40,490 43,809 39,918 33,709 33,457 45,878 411,102 59,955

DEPT OF LABOR 23,048 18,d14 22,477 25,358 27,814 28,062 97,629 109,170 107,726 \N210,923

DEPT OF STATE 550 1,489 1,551 1:237 1,611 2,280 2,848 3,168 2,766 2,604

DEPT OF TRANS, TOTAL . 287,029 337,287 363.738 339,191 e 335.700 363,504 377,250 372,362 364,700 358.970

FEDL AVIATION ADMIN 107,066 88,627 115,846 113,681 114,600 102,eolo 1061,200 111,400 106,400 112,300

OTHER TRANSPORTATION 179,963 248,800 ,247,1192 225,510 221,100 200.704 277,050 200,962 2511,300 '240,670

DEPT OF THE TREASURY . 1,264 1,013 1,139 1,649 30142 5,015 9,901 9,6011 12,623 11,932

,

CONTINUED ON NEXT PAGE
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TABLE 2(1., FEDERAL OUTLAYS FOR RESEARCH, DEVELOPMENT, AND R80 PLANT, BY AGENCY: FISCAL.YEARS 1972'181

(THOUSANDS DF DOLLOS) .

s
..

- CONTINUED
.

.

AGENCY AND SUBOIVISIDN 1972 1973 1974 1975 1975 1977 1,878 1079 ,

ESTIMATES
.1980

OTHER AGENCIES

ENVIRDN'L PROTECTION
AGENCY ,

NATIONAL AERONAUTICS 4
'SPACE ADMIN 41:,

NAT'L SCI FDUNDATION",
NUCL,EAR REGULATORY

COMMISSION
VETER.ANS ADMIN
ALL OTHER

'.

,

..".c)

133,821
.

3,422,862
435,000

76.08.41P
113,748

147,668

3,315,163
470,941

-

82.793
146.639

172,242

3,256,216
584,711

46,148
85.715
134,88,9

_

218,567

3.266,491
600.400

.

58,458
97.026
145,720

265,620

3,609,022
669,100

76.879
109,504
125,873

i

t

282,950

3,945.311
674.700

107,823
.112,822
1,51,279'

312,514

3,983.119
738.56k

171.890
123.90
205.790

,,

I

'388.667

4,198,47;
81)4,561

145,42;
123,120

.22897N

435,100

5,002,806
869,956

188,553
134,146
349,478

444,200

5.'215.700
(-1140,600

' 210,882
142,370
272.110

1/ ,THE SCIENCE AND EDUCATIDN ADMINISTRATION WAS ESTABLISHED IN FY.1977. .

2/, DEPARTMEk, OF EDUCATION DATA SHOWN FOR,1972-78 ARE COMPOSEO'OF DATA FOR THE OFFItE og EDUCATION. THE NATIONAL INSTITUTE

OF EDUCATION, AND THE ASSISTANT SECRETARYFOR EDUCATION OF THE OEPARTMENT OF HEALTH, eOUCATION. ANQ WELFARE 4HEW)-

3/ THE DEPARTMENT.OF ENERGY WAS ESTABLISHED IN FY 1977; DATA SHOWN FOR 1972-73 AWE ATOMIC ENERGY CDMMISSION
AMDUN1S. AND DATA SHOWN FOR 104-78 ARE ENERGY RESEARCH ANO DEVELOPANT ADMINISTRATION AMOUNTS.,

4/ THE'DePARTMENT OF HEALTH AND HUMAN SERVICES WAS ESTABLISHMIN FY 1979: DATA gHOWN FOR PRIOR YEARS ARE

_HEW AMOUNTS MINUS EDUCATIDN PROGRAMS.
N

.

.

SOURCE: NATIONAL SCIENCE FDUNDATION ..
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'TABLE 21. FEDERAL OBLIGATIONS FOR' RESEARCH AND DEVELOPMENT, BY AGENCY: FISCAL YEARS 1972-81
,

(THOUSANDS OF DOLLARS)

'

.

a
4

AGENCY AND SUBOIVISIDN 1972 1973 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1981

TDTAL, ALL AGENCIES

OEPT OF AGRIC, TOTAL
m

FOREST SERVICE
SCI 8. ED ADMIN 1/

AGRIC RESEARCH
AGRIC COOPERATIVE

'RESEARCH .
TECH INFORMATION

SYSTEMS
:

OTHER AGRICULTURE

DEPT OF COMMERCE,
TOTAL

NATIONAL BUREAU OF
STANDARDS

NATIONAL* OCEANIC 4
ATHOS ADMIN

OTHER COMMERCE

DEPT OF DEFENSE. TOTAL

ARMY
'.

*NAVY
AIR FDRCE 4
DEFENSE AGENCIES
OTHER DEFENSE

DEPT OF EDUCATIDN 2/

DEPT bF ENERGY 3/

f

COWINQED ON NEXT PAGE

i

32
.

o'

16,496,165

349,573

55,153
276,610

193,798

82,584

228

17,810

187.259

34.740
D

115,147
7,362

8, 18,145

2,064.1116
2.519,364
3,254.278

476.462
3,962

130.068

1,297.664

16,800.427

366,522

58.442
289,220

199,539

r89,406

275

18,860

19D,600

N
36,840

('L

115.614
38.146

8,404,214

2,013,569
2.6541754
3,273,543
434,081
28.267

185,120

1.363,194

17,410.504

378,706

55,496
293,108

203,544

89,421

143

20,102

'

180.585

I
40,210

109.090
31.285

8,420.386

2s.009.862
2.718,520
3,216,215

448,881
26.908

'

127,218

14484,903

19,039.235

420,082

78,181
318,271

217,124

191.141
_

6

23,630

.

4
215,382

4.4,156

128;017
44,209

9,012.47

1,896.742
3,100.165
3,517,495

. 476,537

'

25,533

118,277

2,047.304
.,

20,780,103

462,449

79,901
355.508

242,111

113,389

8

27.040

228,853

47,444

, 135.094
46.31

9.654,72

2.013,65
3.328,005
3,726.627

561,647,
24,790

I 122,962

2,483,609

23,283,508

546,963

90.262
428,211

298,946

127,265

.30,490

244,721

53.223

05.692
45,806

10,963.351

2.441.866
3,817,410
4.031,095

641.441
31,539

97,008

3,536,220

28,386.002

621.282

105,617
482.965

325.541

157,424

._

32.700

283.665

5,8.306

161.450
63.909

11.553.638

2,548,927
3.998,416
4.262.349

707.886
360060

123,772

4,244,1127

'

28,978.377

663.025

107,500
518,393

345.836

172,557
,

.37,132

1

309,359

67,800

171.176
70,383

12,506,225

2,768,874
4,335,042
4.525.816

847.583
29.310

164.288

4,638,764

31,878.185
4

731,742

112,100
575,374

389,305

188.069

-

44,268

338,336

76_100

190.215
72.021

13.787891

2.951.892
4,809.828
5,021.849

971,722
32,600

153,147

4.449,495

35,492,134
/

777,518

124.100
597,9118,.

403,3'10

114.428
. .;

. -

55,444

..' 372,513

79.100

.219.867

...

73,744

16.80111,40k

3.383,921
4,891.324
7,059.906
1.247,0%5

42.200,

, 144.141

4.994.7111

S
. .

.
.

.

..
, .

l
o
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4e?tABLE 21. FEDERAL OBLIGATIONS FOR RESEARCH ANO OEVELOPMENT, 8Y AGENCY: FISCAL YEARS 1972-81

(THOUSANOS OF DOLLARS)

- CONTINUEO

i 0

AGENCY AND SUBDIVISION 1972 1973 1974 1975 1976 , 1977 , 1978, 1979
ESTIMATES

1980 1981
...

.

DEPT OF HEALTH 6 HOMAN
) SERVICES, TOTAL A/

NAT'L INST OF HEALTH
OTHER HHS

DEPT OF HOUSING 6
URBAN OEV

DEPT OF THE INTERIOR,'

BUREAU OF MINE'S
GEOLOGICAL SURVEY
OTHER INTERIOR "

DEPT OF JUSTICE

DEPT OF LABOR

11'

DEPT OF STATE

DEPT OF TRANS, TOTAL

FEOL AVIATION AOMIN
OTHER TRANSPORTATION

DEPT OF THE TREASURY .

1,621,044

1,271,300
349,744

49,090

218,722

. 70,888
51,535
96,299

23.379

23,1.18

550

3.;(3,565

100,878
209,627

1.251

1,643,890

1,314,198
352,260

57,829

243,746

77,507
66,596
99,643

33,199

19,943

,1,489

310,640

79,455
231,185

1,000

2,109,903

1,736,784
428,112

64,777'

192,437

68%107
66,234
60,086

34,684

23,d75

1,483

369,789

125.013
244,776

1,126

2,218,841

0,879,872
'' 401,309

"

62,028

303,329

107.627
106,616

.
89

'
086

44.330

25.376

1.237

311,563

105,578
205,985

i,665

.

2,348,727

2,060,247
400,354

67.575

. 333,198

131,300
J10,324
91,574

33,859

28,533

1,811

294,500

9e.loo
- 196,400

. 3,735
e

.

2,649,502

2,279,859
446.432

52,104

314.682

101,914
'117.488
95,300

27,650

7
29,565

\ ;
2,28(?'-..

354,604

103,400
... 151,204

a 4.805

3,007,641

2,580,862
502,62b

.

69,723

358,974

113,968
133.656
111.350

60.919

97,805

2,840

408.250

* 110,500
297,750

9,878

3,504,880

2,953,133

.
551

'

747

87.915

405,778

121,004
145,571
139,203

42,991

138,977
.

3,168

370,089

110,500
259.589

9,541

.

3,778,871

3,181,621
615,250

81,464
T7

425,573

116.737
153,185
155,651

47,637

163,968
.

2,766

362.199

103,100
259,099

12.483

.
.

3,907,538

3.272,855
834,883

84,085

414.989

108,978.
151.478
184,535

42,642

192,814

2,889

378,320

115,100
263.220

11,882

- CONTINUED

TABLE 21. FEOERAL OBLIGATIONS FOR RESEARCH ANO DEVELOPMENT, BY AGENCY: FISCAL YEARS 1972-81

(THOUSANDS OF DOLLARS)

AGENCY AND SUBOIVISION 1972 1973
..

1974 1975 1978 1977 1978 1979
ESTIMATES

1980 1981

OTHER AGENCIES

ENVIRON'L PROTECTION
AGENCY

NATIONAL-AERONAUTICS I
' ,SPACE ADMIN
NAT'L SCI FOUNDATION
NUCLEAR REGULATORY

COMMISS ION
VETERANS AOMIN
ALL OTHER

A

122,40

3.157,237
454,8'40

-

89.087
162,279

.

180,592
r

3,060%887
479,893

. ,

-

' 74,271
, 174,828

l9,2t3

3,002,172
556,413

42,338
84.805
108,829

.

257,657

3,064413
,595,021

64,155
94,807
120,954

.

259,138

3,446,830
609.256

88,432
97679

122,361

.

,

295,450

,
3,703,385

697,019

112.291
107,001
168,120

. .

,

384,636

3,875,414
748,775

133,891
113,991
212,202

410,100
_

4.411,008
807,925

148,772
127.004
248,568

414,800

5,113,686
904,331

196,325
1311.747
304,728

. 4

444,900

5,397,654
994,770

217,928
133,683
364,841

THE SCIENCE AND EDUCATION AOMINISTRAT ON$WAS'ESTABLUSHED IN FY 1977.

// DEPARTMENT OF EDUCATION DATA SHOWN FOR 1972-78 ARE. COMPOSEO OF OATA FOR THE OFFICE OF EOUCATION, THE NATIONAL INSTITUTE
OF EDUCATION, AND THE ASSISTANT SECRETARY FOR EOUCATION OF THE DEPARTMENT OF HEAUTH, ANO WELFARE (HEW).

2/ THE OEPARTMENT OF ENERGY WAS ESTABLISHEO IN FY 1977; DATA SHOWN FOR 1972-73 ARE AiOM ENERGY COMMISSION
AMOUNTS, ANO DATA SHOWN FOR 1974-78 ARE ENERGY RESEARCH ANO DEVELOPMENT ADMINLSTRATI N AMOUNTS.

4/ THE DEPARTMENT OF HEALTH ANO HUMAN SERVICES WAS ESTABLISHEO IN FY 1979; DATA SKr/FOR PRIOR YEARS ARE

HEW AMOUNTS MINUS EOUCATION.PROGRAMS.

SOURCE: NATIONAL SCIENCE FOUNDATION

-
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Table 22. Federal R&D funding bybudget function:1 liscal yeirs 1972-81'

[Dollars In mIllIonat

Function -

Actual , Estimates

1972 , 1973 1974 1975 1976' . 1977 1978 1979 19802 198,12

Total , -
National defense .
Space research and technology
Health icc

Energy , s
. -

General science
,

Natural resources and env] nment
Transportation 1
Agriculture -

Education, training, einployment,
and social services

Community and regional development
International affairs
Veterans benefits and services
Cpmmerce and houting credit
Income security
Administration of justice
General government

,

'

'

16,496 16,800 17,411 19;039 20,780 23,984 26,517 29,040 31,845 11,528-

8,902
2,932
1,547

574
625
479
559
294

235
66
29
69
50

109 '
23

8

9,00-
2,824
1,585

630
658
554
572
308

290
78

. 28
74
50

106
33

7

9,016
2,702
2,069

759
749
516
694
313

236
82
24
85
51

71

35
9

9,679
2,764
2,170
1,363

813
624
635
342

239
93
29
95
65
72
44
12

.

11:".14430

3,130
2,351
1,649 s

858
68?
631

' 383'

255
109
42
98
69
48
35
12

11,864
,k 3,365
. 2,629
'2562

974 c-,.
753

- 709,
457 .

no,
101

66
107

71
55
30
13

12,899 .
3,481
2,968
3,134
1,050

904
7,§45_....,

501

345
4

92
, 57

.111
77
67
44

" 18

13,791
3,969
3,401 '
3,461 4
1,119
1,010

799
552

- -354
127
117
123
92
57
47

, 23

14,959
4,606
3,650
3,765
1;246
1,090
.660 ,
602

457
118
127
126
107
. 63
48
21- .

18,117
4,918
3,792
3,675
1,371
1,140

876
634

.... 341
137
135
130
114

80
46
23

'Listed In descending order of 1981 budget author ty. Data for 1972-77 are shown In
obligations; data for 1978-81 are shown in budget authority..

,Estimates for 1980 and 1981 are based on the 1981 revised budget.
NOTE: Detail may not add to totals because of rounding.
SOURCE: National Science Foundation.,

*

TABLE 23. FEDERAL OBLIGATIONS FOR RESEARCH AND DEVELOPMENT BY CHARACTER OF WORK:
FISCAL YEARS 1972-81

(THOUSANDS OF DOLLARS)

FISCAL YEAR
TOTAL"-R&D RESEARCH DEVELOPMENT

BASIC APPLIEO .

1972

1973

1974

1975

4976

1977

1978

1979

1980

1981

.

,

(ESTIMATED)

(fSTIMATED)

,, 16,496.165

16.800.427

17.410.504
.

19,039.235

20,780.103

,23,983,508

26.388,002

28,978,377

31,878,185

35,492,134

q 2.164.595
0

2,192.808

.

2.339,138

2,535,833

2,700.282

3,191,069

3,619,328

4,097,311

4,508,578

4,901,856

3.426,186

.3.453,521

3,876,716

4,305.470

4,915,273

5,412,633

,6,105,296

6,575,859

7,294,523
c°.

806,436

10,905,384 .

0,

11;154,095

11,194.650

12,197,932

13,164,548

.

15,379.806

16.663,378

18,305.207

20.075.084

22.583.842

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE, 24. FEDERAL OBLIOATIONS FOR RESEARCH AND DEvELOPMENT, BY PERFORMER: FISCAL YEARS 1972-81

(THOUSANDS OF DOLLARS)

P RFORMER 1972 197 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1981

TOTAL 15,495,185 18,600,427 17,410,504.. 19,039.235 20.780.403 23.983,508 26,388002 28,978.377 31,878,185 35,492.134

FEDERAL INTRAMURAL 1/. 4,542,1131 4,709,113 4,881,148 5,310,366 5,687,952 8,053.231 6,855,772 7,498.588 6,051.693 8,955,180

INOUSTRIAL FIRMS a/ 8,293.854 8,367,234 8,341,969 9,171.586 .10,246,756 12,297,952 13,128,330 14,218.352 15,94'6.667 16,088,820

UNIVS 8 COLLEGES 1,902,174 1,915.544 2,214,508 2.408.374 2.541.537 2.905,439 3,364,796 3,888,077 4,207,494 4,555,721

FFRDC'S ADMIN BY
UNIV .6 COL 760,559 725,310 789.136 935,076 1 061,115 1,326.809 1,325,629 1,510,999 1.821,908 1,734.402

. .

NONPROFIT INSTS 2/ 7,11,149 782.028 874,323 924,639 938.479 1;0711.846 1,321,697 1,399.578 1,476,988 1,580,355

STATE 8 LOSAL GOV 206.706 256,841 214,369 227,618 231,165 238,044 268.410 ,310,121 385,748 406,815

.

FOREIGN , . 59,610 64,357 65,053 61,575 73.099 88.18, 123,168 154,562 . 165,687 112,830

I. 1

1/ FEDERAL INTRAMURAL ACTIVIT ES COVER COSTS ASSOCIAED WITH E A MINISTRATION OF INTRAMURAL AND

EXTRAMURAL PROGRAMS BY FEDERAL PERSONNEL AS WELL AS ACTUA INTRAMURAL PERFORMANCE.

2/ INCLUDES FEDERALLY FUNDED RESfARCH AND S (FFROC'S) ADMINISTERED BY THIS SECTOR.

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 25. FEDERAL OBLIGATIONS FOR RESEARCH BY SELECTED AGENCY: FISCAL YEARS 1972-61

(THOUSANOS OF COLLARS)

AGENCY AND SUBOIVISION 1972 , 1973 .1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1981

TOTAL. ALL AGENCIES 5,590,78,11 5,646,3.32 .5,215,854 6.841.303 7.615.555 8.603.702 9,724,624 10,673.170 11,803,101 12,908,292

DEPT OF AGRICULTURE 337,069 354,106 '365,064 401.944 442.224 524.020 594.494 631.920 697,442 742.330

OEPT OF COMMERCE 143,394 130,155 129,189 144,420 155,713 176,129 192.775 219,458 244.530 269.653

..,1-

DEPT OF DEFENSE, TOTAL 1,547.369 1,500,708 1,474,646 1.542,185 1,523,259 1,804,897 1,941,213
'...

2.151.632 2.434,495 2,960,279

ARMY 350.964 361,949 348,741 035.668 306.425 433,415 414,300 462,212 534,045 , 713.195

NAVY 303,190 284.098 292.938 302,730 314.900 377,967 402.000 432,800 496.000 599,100

AIKFORCE 508,900 522.996 508.036 571.485 557,100 598..800 685,72? 750,700 808,300 897.100

DEFENSE AGENCIES 380,353 328,474 322.239 '330.634 344.134 393.415 431,6816 505,920 ' 596.1,50 .750,684

OTHER DEFENSE 3.962 3,191 2,692 1,668 700 1.300 7.500

DEPT OF EDUCATION 1/ 38,048 22,766 15,961 9.684 33,263 '40,049 49.243 93,392 119,462 100,210

DEPT pF ENERGY 2/ 417,122 .424,784 464.7.48 593,431 746.499 891.266 1,102.243 1,131.846 1,269,664 1,424,970

s '

DEPT OF HEALTH 8 HUMAN
SERVICES, TOTAL 3/ 1,395.980 1,411,370 1,813,553 1,907.869 2,082.846 2.325.520 2,646,313 3.015,669 3,262,519 3,431,097

NATI. INST OF HEALTH 1,099,350 1,132;050 1,489,640 1,604,217 1,767,692 1,968,658 2,232,596 2,5301111 2:76.798 2,656,012

OTHER HHS 296,630 289,383 341,071 310,729 349,778 405,573 458.878 485,558 538,721 575,085

:-.

DEPT OF HOUSING 8
URBAN DEV 12,660 18,378 33,790 33,495 36,945 32,720 30,535 23,770 23,370 25,779

DEPT OF THE INTERIOR . 147,313 160.181 143.498 234,053 , 259,458 255.942 263,492 339.465 362,706 366,016

DEPT OF STATE 550 750 1.051 743 1,121 2,065 2.478 2,694 2,366 2,289

DEPT OF TRANSPORTATION 98,183 77,2361 61,781 53,844 31,100 51,760 56,500 68,983 70.352 114,100

A A

1

CONTINUED ON NEXT PAGE
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TABLt 25. FEDERAL OBLIGATIONS Fon RESEARCH BY SELECTED AGENCY: FISCAL YEARS 1972-81

(THOUSANDS Dr DOLLAR'S)

- CONTINUED

AGENCY AND SUBDIVISION 1972 . 1973 1974 1975 1976 1977 1978 1979
ESTIMATES.

1980 . 1981

OTHER AGENCIES

ENVIRON'L PROTECTION
AGENCY

NATIONAL AERONAUTICS
SPACE ADMIN

NAT'L SCI FOUNDATION
NUCLEAR REGULATORY

COMMISSION
VETERANS ADMIN
ALL OTHER

&

.

.

51,068
-

764,592
427.270

67,057
145,006

.,

74,287

793,9.20
.463,953

-

' 69.730
133,967

.

'

96,294

845,667
520.256

42,338
78,728
112.112

-

141,711

935,139
570.015

64,155
87,140
114,198

155.395

.1.222.841
595,776

88,432
85.,127
120,932

205,252

1,206.076
688,300

112,291
92,342
146,362

252,670

1,345.167
743.502

133.891
99.400
195,557

259,000

1,41,236
800,025

148,772
111,362
225.943

258.500

1.6(4,674
895,331

196;325
112,454
248,911

4

2,5,200-
1,600.864
983.770

217.928
115.383
298.444

1/ DEPART-MENT OF EDUCATION DATA SHOWN FOR 1972-78 ARE COMPOSED OF DATA FOR THE OFFICE OF EOUCATION, THE NATIONAL;INSTITUTE
OF EDUCATION, AND THE ASISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF HEALTH, 'EDUCATION. AND WELFARE (NEW).

4

2/ THE DEPARTMENT OF ENERGY WAS ESTABLISHED TN FY 1977; OITA SHOWN FOR 1972-73 ARE ATOMICENERGY COMMISSION
AMOUNTS, ANO DATA SHOWN FOR 1974-76 ARE ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION AMOUNTS.

3/ THE DEPARTMENT OF HEALTH AND HUMAN SERVICES WAS ESTABLISHED IN FY 1979; D;TA SHOWN FDR PRIOR YE109.....ARE'
AAOUNTS MINUS EDUCATION PROGRAMS.

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 26. FEDERAL OBLIGATIONS FOR RESEARCH, BY PERFORMER: F/SCAL YEARS 1972-81

(THOUSANDS OF DOLLARS)

ESTIMATES
PERFORMER 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

TOTAL 5,590,781 5,646,332 6,215.854 6,841,303 7,615,555 8,603,702 9,724,624 10,673,170 1r,803,101 12.908.292

FEDERAL INTRAMURAL 1/. 1.938.307 2,056.954 2,220.679 2.438.987 2,782.612 2,928,913 3,190,653 .3,450,849 3,712.547 3,977:677

INDUSTRIAL FIRMS 2/ 1,069.334 1,050,645 1,058.241 1*.274,024 1,369,712 1,666,002 2,027.914 2,172,193 2.541,535 2,893.087

UNIVS 8 COLLEGES 1.64 155 1,690.569 1,959,962 2,083.112 2.253.210 2.589,263 2.932,560 3.340,401 3.666.825 3.989.600
1.......,....1...

FFROC'S ADMIN BY .

UNIV & CDL 398.441 355,166 373,966 425,512 548,278 670,304 714,850 800,601 882,732[ 987.075
C..7

NONPROFIT INSTS 2/ 404,251 368.722 467.937 463,457 491.985 573,722 659.896 692.255 738.817 780.362
4

STATE & LOCAL GOV
<

93,771 84,289 91,024 111,907 119,371 115,177 128.827 139,466 168.725 177,519
,

FOREIGN , '44,522 39,987 44,045 44,304 50,387 60,321 69,-924 77,405 91,920 102.972
i . %

36

1/ FEDERAL INTRAMURAL ACTIVITIES COVER COSTS ASSOCIATED WITH THE AOMINISTRAIA DF INTRAMURAL AND
EATRAMURAL PROGRAMS BY.FEDERAL PERSONNEL AS WELL AS ACTUAL INTRAMURAL-PERFORMANCE.

2/ INCLUDES FEDERALLY FLINOED RESEARCH AND DEVELOPMENT CENTERS (rFROC'S) ADMINISTERED BY THIS SECTOR,

SOURCE: NATIONAL SCIENCE FOUNDATION

4 4
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TABLE 27. FEDERAL OBLIGATIONS FOR RESEARCH, BY FIELOJDF SCIENCE:
.-FISCAL YEARS 1972-61

(THOUSANDS OF OOLLARS)

FIELO OF SCIENCE 1972 1973 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1981

sk- /TOTAL. ALL FIELDS 5,590,781 5,646,332 6,215,854 6,841,303 -7,615,555 8,603,702 9.724,624 10.673,170 11,803,101 12,908,292

LIFE SCIENCES 1,846.784 1,928,840 2,265.196 2.462,099 2,639,396 3,016,038 3,430,134 3,850,471 4.1416.548 4.431.975
PSYCHOLOGY 116,528 107,620 132.855 137,580 138,22P 156,086 192.527 202,290 221,710 246.337
PHYSICAL SCIENCES 1,004.254 985,990 1,027,806 1,118,661 1,266.222

,
1,559,518 1,680,180 1,821,540 1..980.374 2,262.506

ENVIRONMENTAL SCIENCES 567,407 565.407 633,144 730.872 765,562 POt 410 1,028.039 1,103,382 1.249,932 1,328,531

MATH 6 COMPUTER SCI-.. 145.522 133,144 136,312 151.978 167,235 210.735 234,714 257,301 262,343 351445
I

ENGINEERING 1,460,031 1,412,728 1,575,088 1,765,455 2,067,737 2.124,718 2.445.914 2,622,889 2,963,252 3.245.796

SOCIAL SCIENCES 305,693 297,825 291,176 302,198 392,755 448,689 506,876 527.873
/

560,169
. ,

601,729

OTHER SCIENCES, NEC 144,562 194,776 154,275 173,060 178,419 179,508 206,240 287,424 358,773 4341.071

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 26. FEDERAL OBLIGATIONS FOR BASIC RESEARCH BY AGENCY: FISCAL YEARS 1972-81

'(THOUSANDS OF DOLLARS)

AGENCY AND' SUBDIVISION 1972 1973. 1974 1975
. .

1976 1977 1978 1979
ESTIMATES ,

1380 1981

TOTAL, ALL AGENCIES 2,164,595 2,192,808 2,339.138 2,535,833 2,700,282 3,191,069 3,619,328 4,097,311 4,508.578 4,901,856

DEPT OF AGRICULTURE 137,311 142,726 145,611 154.184 171,371 204,450 242,704 256,420 287.991 323,563

DEPT OF COMMERCE 44,024 16,313 - .18,189 20,065 .22,274 23,159 23,861 24,751 28,960 22,172

DEPT OF DEFENSE, TDTAL 270,336 257.844 243,892 235,515 248.440 294.876 319,079 363.322 430,321 515,390

ARMY 55,784 44,67T. 48.006 37.281 39.040 58,582 54,530 . 59.482 73,920 107,790NAVY 92,600 83,631 83,250 68,117 95,900 115,328 130.300 147.700_ 167,000 194.800AIR FORCE 86,600 92.296 77,736 79,385 81,600 85,300 95.100 96,800 110,000 125,300DEFENSE AGENCIES , 35,352 37,244 -34,900 30,732 31,900 35,646 _ 39,149 59.340 79.401 87.500

DEPT OF EDUCATION 1/ 3,707 11,449 4,966 1,894 5,081 11,880 18,276 20,567 22.042 26.170

DEPT OF ENERGY 2/ 268,289 275,156 269.504 11,,758 345,790 389,450 440,534 462,968 520.277 581.631

DEPT OF HEALTH & HUMAN
SERVICES: TOTAL 3/ 661,655 655,899 845,099 901,853 981,091 1,105,497 1,271.840 1.576.011 1,698,590 1,788.099

NAT'L INST OF HEALTH 585,700 592,966 775,300 828,520 920,312 1,032:776 1,181.094 1.463.703 1,579.493 1.657,097
OTHER HHS 75,955 62,931 69,799 73,333 60,779 74,839 92,069 112,308 119,097 131,012

DEPT OF THE INTERIOR . 43,052 46,741 46,681 54,144 54,330 63,579 65,676 72,522 76,121 77,024

DEPT OF TRANSPORTATION 535 '01066 275 75 - - -
i

1

CONTINUED-ON NEXT PAGE



TABLE 28. FEDERAL OBLIGATIONS FOR.BASIC RESEARCH BY AGENCY: FISCAL YEARS 1972-81

(THOUSANDS OF DOLLARS)

- CONTINUED

,

ESTIMATES

AGENCY AND SUBDIVISION 1972 1973
ve--
1974 1975 1976 1977 1978 1979 1980 1981

OTHER AGENCIES
.

ENVIRON'L PROTECTION

.

AGENCY 6,118 9,030 9,5b0, 17,400 13,700 8,296 6,010 10,100 13,500 18.506

NATIONAL AERONAUTICS i
V

SPACE AOMIN 331,611 350,279 305,857 309,335 293,209 413,774 479,729 512,847 537.839 544,689

NAT'L SCI FOUNDATION . 367 691 ,392.442 415.217 485.989 523,634 624,900 678,040 ' 733.255 820,861 906,.320

SMITHSONIAN INST 21,271 2/.041 24,713 24,785 25,735 29,651 34,896 36,901 41,025 45,221

VETERANS AOMIN 3,150 3.195 3,560 3,880 8,900 9,095 8,891 9.523 10,231 10.247

ALL OTHER 5,845 5,527 4,074 13.156 6,727 10,394 27,369 18,124 20,820 32.1530

1/ DEPARTMENT OF EDUCATION OATA SHOWN FOR 1972-78 ARE CNPOSED OF DATA FOR THE OFFICE Of EDUCAT ON, THE NATIONAL INSTITUTE.

OF EDUCATION, AND THE ASSISTANT SECRETARY FOR EOUCATION OF, THE DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE (HEW).

2/ THE OEPARTMENT OF ENERGY WAS ESTABLISHED IN FY 1977; DATA 5H04N FOR 1972-73 ARE ATOMIC ENERGY COMMISSION

AMOUNTS, ANO DATA SHOWN FOR 1974-76 ARE ENERGY RESEARCH AND DEVELOPMENT' ADMINISTRATION AMOUNTS.

3/ THE,DEPARTMENT OF HEALTH AND HUMAN SERVICES WAS ESTABLISHED IN FY 1979: DATA SHOWN FOR PRIOR YEARS ARE

HEW AMOUNTS MINUS EDUCATION PROGRAMS,

SOURCE:' NATIONAL.SCIENCE FOUNDATION

TABLE 29. FEDERAL OBLIGATIONS FDa BASIC RESEARCH, BY PERFORMER; FISCAL YEARS 1972-81

(THOUSANOS OF DOLLARS)

PERFORMER 1972 1973 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1981

TOTAL 2,164,595 2,192,808 2,339,138 2,535,833 2,700,282 3,191.069 3,619,328 4.097,it1 4.508.578 4,901,858

t .

FEDERAL INTRAMUR4 1/, 584,249 585.986 663,969 700,846 738,113 868,599 972,697 1,026,184 1,096,400 1,172,397

INDUSTWIAL FIRMS 2/.2. 175,876 209,144 147,684 157,082 181,998 252,395 303,203 333,367 371,701 402,964
.'

UNIVS 8 COLLEGE 1,017,668- 1.039,113 1,137,253 1,250.975 1,333,718 1.544,433 1,748,635 2,065,652 2,288,242 2..521.534

FFRDC'S ADMIN By
.

UNIV & COL 254.485 228,984 223,098 257,548 284,884 324,119 356,772 393,607 444,503 480,071'

4
..

NONPROFIT INSTS 2/ 103,248 1, 100.237 131.982 141.045 132,028 167,523 196.347 239.227 257.272 269,742

STATE & LOCAL GOV 17.398 16,194 16,812 14,009 12,914 15,603 17,050 19:758 21,762 23.454,

EOREfGN 11,671 13,150 18,340 14,328 16,627 20,397 24:624 19,516 26,696 31.650

o.

.4/ FEDERAL INTRAMURAL ACTIVIT ES CDVER COSTS ASSOCIATED WITH THE AOMINISTRATION OF INTRAMAAL AND

EXTRAMURAL PROGRAMS BY FEDERAL PERSONNEL AS WELL AS ACTUAL INTRAMURAL PERFORMANCE.

2/ INCLUDES FEDERALLY FUNDED RESEARCH AND DEVELOPMENI CENTERS (FFhDC,S) ADMINISTERED BYATHIS SECTOR.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 30. FEOERAL OBLIGATIONS FOR BASIC RESEARCH,
FISCAL YEARS 1972-81

(THOUSANDS OF ObLtARS)

BY FIELD OF SCIENCE:

ESTIMATES
FIELD OF SCIENCE 1972 1973 1974 1975 1978 1977 1978 1979 1980 1981

TOTAL. ALL FIELDS 2.184.595 2,192,808 2.339,138 .2.535,833 2,700.282 3.191,069 3.119.328 4.097.311 4,508.578 4.1101,858

LIFE SCIENCES 870.088 874.704 1,021.573 1,164,029 1.208.255 1.372.140 1.572,399 1.870.645 2.035.338 2.175.110

PSYCHOUDGY 52.310 45,785 47.890 58.591 42.852 53.518 80.443 71.133 77.522 85.788

PHYSICAL SCIENCES 617,917 111,714 632,718 891,845 710,128 884.508 917.348 1,021.515 1,122,724 1.228.821

ENVIRONMENTAL SCIENCES 279.331 283.818 297.718 287.729 299,651 394.672 454.317 483,279 509,212 530.488

MATH 1 COMPUTER SCI 62.819 58,771 48.483 57,771 89.320 78,87A 91,047 18.111 108.415 1211.109

ENGINEERING a 188,514 205.863 191.787 238,857 242,882 308,242 344.181 395.097 442.471 520.871
,

SOCIAL SCIENCES 79.988 78.789 73,285 73,888 88,294 95,411 124,198 1211,538 142.088 154.884

OTHER SCIENCES. NEC 15.578 35,518 25.704 25.523 43,120 25.509 35.397 , 411.992 811,810 77.520

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 31, FEOERAL OBLIGATIONS FOR APPLIEO RESEARCH BY AGENCY: FISCAL YEARS 11172-81

(THOUSANDS OF OOLLARS)

c

AGENC/ AND SUBOIVISION 1972 1973 1974 1975

0

1978 1977
c

1978

_

1979
ESTIMATES

1980 1981
,

TOTAL, ALL AGENCIES 3,42C.188 3,453.524 3.878.718 4.305,470 4,915.273 5,412.833 8.105,298 11.575.859 7.294.523 8.001.438

DEPT OF AGRICULTURE 199,858 211.380 219.453 247%780 270.853 :'.i19. 51.780 375,500 409.451 418.787

DEPT.OF CoMMERCE 99.370
.

113.842 ,111.000 124,355 133.439 1 .970 168.914 194.707 215.570 237.481

DEPT OF (DEFENSE. TOTAL 1,277.033 1.242.884 1.230.754 1,308.870 1,274.819 1.510.071 I, 1.822.134 1.788.310 2.004,174 2.444.881

_APP. 295.180 317.278 300,735 298,387 287.385 374.883 359.770 402.730 460,125 ,005.405

-NA Y 210.590 200,487 209.888 214.813 219.000 262.639 271,700 285,100 329,000 404.300

AIR FORCE 422.300 430.700 430.300 492.100 475.500' 513,500 590.827 853.900 198.300 771.800

DEFENSE AGENCIE9--,7-,_345,001 291,230 287,339 299.902 312.234 357.789 392.537 448,580 518.749 883.384

OTHER OEFENSE , 3,962 . 3.191 2.692 1.888 700 1.300 7.500 -

DEPT OF EoUCATION I/., 32.341 11,317 11,015 7.990 28,182 28.189 30.987 72.825 67.420 94.042

DEPT OF ENERGY 2/ 148.833 :49,828 195,244 2804673 400,709 501.818 681;709 868.878 749.387 843.1311

DEPT OF HEALTH l. HUMAN
SERVICES. TOTAL 3/ 734.325 755.471 988.454 1.008,018 1.101.755 1.220.083 1,374.473 1,439.858 1.583.129 1e842.1108

. -

NAT'L INST OF HEALTH 513,850 539,084 714.340 775,697 847,380 935.882 1.051.502 1;081.408 1.184.305 1.118.1125

OTHER HHS 220,875 228.450 271,272 237,396 .288.999 330.734 385.909 373,250 4114824 444.072

DEPT OF THE INTERIOR . 104,211 111.420 94,817 179,109 205,128 192.363 217.811 288.48 288.585 288.12

DEPT OF TRANSPORTATION 67.848 77.070 81.504 53.769 31.100 51,760 scsoo 44.983 70,352 84.100

, 1_

CONTINUED ON NEXT PAGE
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TABLE 31. FEDERAL OBLIGATIONS FOR APPLIED RESEARCH BY AGENCY: FISCAL YEARS 1972-81.

(THOUSANDS OF OOLLARS),

CONTINUEO

. ESTIMATES
AGENCY ANO SUBOIVISION 1972 1973 1974 \1975 1976 1977 1978 1979 1980 1981

OTHER AGENCIESt,
,

fNVIRON'L PROTECTION .

.

AGENCY 44,950 65,257 86,794 124,311 141,695 196,956 246,660 248,900 245,000 266,700
NATIONAL AERONAUTICS & /

.

SPACE AMIN 432,981 443,641 539,810 625.804 929,632 792,302 865,438 938,389 1,076,835 1,050.175
NAT'L SCI FOUNDATION . 59,579 71,51'1 105,039 84,026 72,142 03,400 65,462 66,770 74.470 77,450
NUCLEAR REGULATORY

.
...

COMMISSION - - 42.338 64.155 88,432 112,291
A

133,091 148,772 196,325 217,120
VETERANS ADMIN 63.907 66,535 75,160 83,260 76,227 03,247 90,509 101,839 102,223 105.136

ALL OTHER 131,100 123,525 118,166 110.495 126,536 141,102 166,305 212.802 248.038
0

.197,302

DEPARTMENT OF EDUCATION DATA SHOWN FOR 1972-78 ARE COMPOSED OF OATA FOR THE OFFICE OF EOUCAT ON, THE NATIONAL INSTITUTE
Of EDUCATION. ANO THE ASSISTANT SECRETARY FOR EDUCATION OF THE DEPARTMENT OF HEALTH, EOUCATION, ANO WELFARE (NEW).

THE DEPARTMENT OF ENERGY WAS ESTABLISHED IN FY 1977; DATA SHOWN FOR 1972-73 ARE ATOMIC ENERGY COMMISS/ON
AMOUNTS, AND DATA SHOWN FOR 1974-70 ARE ENERGY RESEARCH ANC. DEVELOPMENT AOMINISTRATION,AMOUNTS.

THE OEPARTMENT OF HEALTH ANC HUMAN SERVICES WAS ESTABLISHED IN FY 1979; OATA SHOWN FOR PRIORIYEARS ARE
HEW AMOUNTS MINUS EOUCATION PROGRAMS.

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 32. FEOERAL OBLIGATIONS FOR APPLIED RESEARCH, BY PERFORMER: FISCAL YEARS 1972-81

(THOUSANDS OF DOLLOS)

. ESTIMATES
PERFORMER 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

TOTAL 3,426,186 3.453.524 3,876,716 4,305,470 4,915,273 5,412,633 6.105,296 6,575,859 7,294,523 8,006.436

FEOERAL INTRAMURAL 1/
.

1,354,058 1,470,968 1,556.710 1,738.141 2.044.499 2,062,314 2,217,956 2.424,665 2,818,147 2.805,280
t

INOUSTRIAL FIRMS 2/ 093,458 841,501 910,557 1,116,942 1.107,714 1.413,607 1,724,711 1,838,826 2,169,834 2,490.123

UNIVS & COLLEGES 624,487 651,456 822,709 832,137 919,492 1,044,830 1,183,925 1,274,749 1,378,583 1,468,060

FFRDC'S ADMIN BY -

UNIV A COL 143,956 126,182 150,868 167,964 263,394 346.185 358,078 406,994 438,229 507.0404

NONPROFIT INSTS 2/ 301.003 268,485 335,955 322,412 359,957 406.199 463,549 453.028 401.545 5100120

STATe& LOCAL GOV 76,373 68,095 74,212 97,898 106,457 99,574 111,777 119,708 146,903 154,0411

,
FOREIGN 32.851 26.837 25,705 29,976 33,766 39.924 45.300 57:889 53,222 71.282

f/ FEOERAL INTRAMURAL ACTIVITIES COVER COSTS ASSOCIATED WITH THE AOMINISTRATION OF INTRAMURAL ANO
EXTRAMURAL PROGRAMS BY FEOERACPERSONNEL AS WELL AS ACTUAL INTRAMURAL PERFORMANCf.

2/ INCLUOES FEDERALLY FUNDED RESEARCH ANO OEVELOPMENT CENTERS (FFRDC'S) ADMINISTERED BY THIS SECTOR.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 33. FEOERAL OBLIGATIONS FOR APPLIED RESEARCH. BY FIELD OF SCIENCE:
FISCAL YEARS 1972-61

(THOUSANDS OF DOLLARS)

FIELO OF SCIENCE 1972 4973 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1661

TOTAL. ALL FIELDS 3,426,166 3,453,524 3.676,716 4.305.470 4.915,273 5,412,633 6,106,296 6,575,559 7,294,523 6,006.436

LIFE SCIENCES 976,696 1,054,136 1,243,623 1,356,070 1,433,141 1,643.898 1,857,735 1,979,826 2,151,210 2.255.685

pSYCHOLOGY A4,168 61,1135 64,965 711,969 95,577 102.568 112,084 131,157 144.188 162.551,

PHYSICAL SCIENCES 386,337 374,276 395,090 27.016 556,094 6957010 762.834 800,025 657,650 1,035.665

ENVIRONMENTAL SCIENCES 288,1576 301.791 335.426 43.143 465,911 513,537 573.722 840.103 740,720 796,043

MATH & COMPUTER SCI 82,703 76;373 87.849 93,607 97,915 131,864 143.667 161,190 173,926 223,437

ENGINEERING 1.273,517 1,206,665 1,383,301 1,528.598 1.824,875 1,818,476 2,10.733 2,227,792 .2,519,761 2,725,119

SOCIAL SCIENCES 225,705 219,056 217891 228,510 306,461 353,276 362,676 396,335 418.083 448,885

OTHER SCIENCES, NEC 126,984 159,192 126,571 147,537 135,299 154,002 170.643 237.431 266,963 356.551

SOURCE: NATIONAL SCIENCE FOUNOATION-

TABLE 34. FEOERAL OBLIGATIONS FOR DEVELOPMENT RV AGENCY: FISCAL YEARS .197P-$1

(THOUSANDS OF DOLLARS)

AGENCY AND SUBDIVISION 1972 1973

r

1974 ,.. 1975

1

1976

I

1977 1978 1979
ESTIMATES

1980 1961

TOTAL, ALL AGENCIES 10.905,364 11,154,095 11,194.650 12,197,932 13,164.548 15.379,606 16,663.378 16,305,207 20.075.084 22,563.642

, .

OEPT'OF AGRICULTURE 12,404 12.416 13,642 18.138 20:225 22,943 . 26,796 31,4-05 34.300 35.166
.,

.

.

DEPT OF COMMERCE 43,883 80.445 51,396 70.962 73,140 68,592 90,890 897901 93,806 1.02.1120

DEPT OF OEFENSE, TOTAL 6,770,776 6,903,506 6,945,740 7,470,287 6.131,463 9,156.454 412,425 10.154,593 11.353,196113,644,126

ARMY 0 1.713,215 1,651,620 1,661,121 1,561.074 1,707.228 2.008,451 2.134.627 2,306.462 2,417.1147i 2,650.726

NAVY 2.216,174 2,370,656 2.425,562 2.-07.435 3,013,105 3,439.443 3,596,416 3,902.242 4,313.628 4,292,224

AIR FORCE 2.745,378 2,750,547 2,708,179 2,942,010 3,169,527 3,432,295 3,576.922 3.774,916 4,213,549 8.162.808

OEFENSE AGENCIES 96,009 105,607 126%642 145,903 217,513 248,026 276.200 341,663 375.572 466.171

OTHER OEFENSE - 25.076 24,216 23,865 24.090 . 30,239 211,560 29.310 32,600 41.200

DEPT OF EOUCATI,ON 1/ 94,020 142,354 111.237 106.393 89.699 56,957 74.529 72.696 82.881 63.626

DEPT OF ENERGY 2/. 680,546 936,412 1.024,155 1.453,875 1,717,310 2.644,954 3.142.564 3,506,920 3,880.031 3,589.111

DEPT.OF HEALTH & HUMAN
SERVICES, TOTAL 2/ 225.064 232420' 296,350 308,972 315,881 -323.982 361,328 4119,211 4114:352 476,441

NAT'L INST OF HEALTH 171,950 j12,146 247.144 275,655 292.555 311,201 348,266 423.022 417,1123 416.643

OTHER HMS ...., 53.114 66,677 65,041 90.560 50,57.6 40,659 43.742 86,189 78.526 511,51111

DEPT OF THE INTERIOR . 71,409 13,585 461929 ' 69,276 73.740 '511.740 75.482 88.310 82.887 158,973

1

)EPT OF TRANSPORTA7ION 212,322 233.404 308.0041 257,719 263.400
.i.

302.644 341.750 303,104 291,947 2114,220

CONTINUED ON NEXT PAGE
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TABLE 34. FEOETAL OBLIGATIONS FOR DEVELOPMENT BY AGENCY: FISCAL YEARS 1172-81

(THOUSANDS OF COLLARS)

- CONTINUED

ESTIMATES
AGENCY ANO SUBOIVISION 1972 1973 1974 1975 1976 1917 1978 1979 1980 1181

OTHER AGENCIES
,

ENVIRON'L PROTECTION ' -
AGENCY 71.282 106305 72.919 115,946 103.743 90;198 131,966 151.100 156.300 151.700

NATIONAL AERONAUTICS I
SPACE AOMIN 2.392.645 2.266,967 2.156.505 2.129.274 2,223.989 2.497.309 2,530,247 2.959.772 3.419.012 3.716,710

NAT'L SCI FOUNDATION . 27.570 11.940 36.157 25.006 13.480 e.719 5.273 7.900 9.000 11,000
VETERANS AOMIN 2.030 4.541 6.077 7.667 12.552 14.659 14.591 15,642 18.293 18,3t10
ALL OTHER t 101.451 135.195 87.700 107.154 98.676 103.377 224.835 256.751 318.319 352,444

.'

V

(APARTMENT OF EOUCATION'OATA SHOWN FOR 1972-78 ARE COMPOSE() OF OATA FOR THE OFFICE OF EOUCATION. THE NATIONAL INSTITUTE
OF EOUCATION. ANO THE ASSISTANT SECRETARY FOR EOUCATION OF THMOEPARTMENT OF HEALTH. EDUCATION. AND WELFARE (NEW).

,

THE (APARTMENT OF ENERGY WAS'ESTABLLSHEO IN FY 1977; OATA SHOWN FOR 1972-73 ARE ATOMIC ENERGV COMMISSION
AMOUNTS, ANO 0-ATA SHOWN FOR 1974-76 ARE ENERGY RESEARCH ANO OEVELOPMENT AOMINISTRATION AMOUNTS.

THE (APARTMENT OF HEALTH ANO HUMAN SERVICES WAS ESTABLISHEO IN FY 1279; OATA SHOWN FOR PRIOR YEARS ARE
HEW. AMOUNTS MINUS EDUCATION PROGRAMS.

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 35. FOARAL OBLIGATIONS FOR OEXELOPMENT..BY PERFORMER: FISCAL YEARS 1972-81

'(THOUSANOS OF COLLARS)

t,

. PERFORMER 1972 1973 1974 1975 1976 1977 1978 1979
ESTIMATES

1980 1181

TOTAL 10,905,384 11,154,095 11,194,650 12,197.932 13,164.548 15.379.806 16,663,378 "(11.305,207 20.075.084 22.583.842

FM:KRAL INTRAMURAL 1/. 2,603.806 2,652.159 2,640.467 2.871,379 2,905.340 3.124,318 3,665.119 4.045.739 4.339,146 4,187,513

INDUSTRIAL FIRMS //, 7.224.520 7,316.589 7,333.726 7,897,562 8.877.044 10,63e.950 11,100,416 12,046,159 13,405.132 11.1113.733
,

UNIVS I COLLEGES 260.019 224(.975 254'546 325,262
.

288.327 316,176 432.236 547.676 540.669 566.121

FMC'S AOMIN BY 4 a

UNIV4 COL 362,118 370,144 415,170 . 509.564 512.837 656.505 610,779 710,398 739,176 747,327

NONPROFIT INSTS 2/ 326.898 393,306 406,386 461,182 446.494 500.126 662.001 767.313 740.171 771.1114

STATE)" LOCAL.GOV 112.935 172
'

552 123,34e 115.711 111,794 122.867 139.583 170,655 217,023 221.216

FOREIGN 15.088 24,370 21.008 '17.272 22.712 27.864 53.244 77,257 13,767 71,858

42

V

FM:KRAL INTRAMURAL ACTIVIT ES COVER COSTS ASSOCIATE() WITH THE AOMINISTRATION OF INTRAMURAL AND
EXTRAMURAL PROGRAMS BY FEDERAL PERSONNEL AS WEIL AS ACTUAL INTRAMURAL PERFORMANCE.

--

INCLUDES FMARALLT FUNDEO RESEARCH ANO OEVELOPMENT CENTERS (FFROC'S) AOMINISTEREO ay THIs.sEcTon.

SOURCE: NATIONAL SCIENCE FOUNDATION



;Zfable 36. R&D Scientists and engineers employed in the-Federal Government'
by broad field categories: selected years

1967 1969 1971.
-

1973 '1975 1977 1978

Total

Military total .

Civilian total

Scientists

*Physical and environmental"
scientists

Life scientists
'Mathematicians and

statisticians
Social scientists'
Psychblogists

,
Englneeris

65,500 68,500 67,200 61,800 63,400 64,700 , 66,300

12,900 13,900 12,000 8,000 7,700 7,300 7,400

52,600 54,600 55,200 53,800 55,700 57,400 58,900

27,300 28,300 27,700 27,000 28,000 .28,900 29,700

16,000
5,900

3,100
1,500

800

16,600
8,100

3,200
1,600

800

15,360
6,300 .

3,500
1,500
1,100

14,900
,6,200

3,400
1,500 .
1,000

15,300
) 6,400

3,600
1,600
1,100 .

15,500
6,900

3,700
1,600
1,300

15,900
'7,100

3,800
1,700
1,200

25,300 28,300 27,500 26,800 27,700 28,500 29,200

'Includes R&D administrators, R&D grant and cdntraCt administrators, and SIE personnel directly engaged in
R&D activities; also included are uniformed military S/E personnel, the bulk of whom are assumed to be ertaged
In R&D adtivities. Data are calculated on a full-time-equivalent basis.

'Includes the fields of economics, sociology, anthropology, geography, cartography, andcommunity planning.
NOTE: Data on military S/E personnel are estimated; detailed data on fields are estimated for some years

based on totals provided by the Office of Personnel Management.
SOURCES: National Science Foundation based on data of the Office of Personnel Management and the

Department 5f Defense

Table 37. Funds far Industrial R&D performance .by source: 1968-79'
(Dollars In millions]

Year

Total R&D Federal Company
-

Current
dollars

Constant
1972

dollars'
Current
dollars

Constant
19n

dollars'

Percent
of

total
Current
dollars

Constant
1972

dollars'

Percent
of

total

1968 ,-' 17,429 21,116 8,580 10,370 49 * 8,869 10,745 51

1969 18,308 21,094 8,451 ,9,737 46 9,857 11,357 54

1970 18,067 19,756 7,779 8,506. 43 10,288 11,249 57

1971 ., 18,320 19,081 7,666 7,985 42 10,654 11,097 58

. ,
,

C

1972 r 19,552 19,552 8,017 , 8,017 41 11,535 11,535 59

1973 21,249 20,106 8,145 7,706 38 13,104 12,399 62

1974 22,887 19,015 8,220 7,152 36 14,667 12,763 64

1975

1976 n

24,187

28,997

19,263

20,435

8,605

9,581

6;853

7,237

36 ,

35

15,582

17,436

12,410

13,198

64

65

1977 29,928 21,403 10,521 7,524 35 19,407 13,879 65

1978 33,164 22,103 11,163 7,439 , 34 ' 22,001 14,663 66

1979 .37,606 23,104 12,342 7,582 33 25,284 15,521 67

'Based on the GNP Implicit price deflator.
SOURCE: fsational Science Foundation



Table 38. Funds for Industdal R&D performance by indust : 1968-79

[Dollars in millions]

Industry SIC code 1968 1969 1970 I 1971 1972 1973 1974 1975 1976 1977 1978 1979

Total ,
FoOd and kindred products
Textils and apparel
Lumber, wood products, and furnittre
Paper and allied products ,
Chemicals and &Bleb prociticts

Industrial chemicals
Drugs and medicines ...

Other chemicals'

Petroleum and refining
.Rubber products
Stone, clay, and glass products

' Primary metals

FeFrous metals and products
Nonferrous metals and productr

Fabricated metal products
Machinery

Office, computing, and accounting machines
Other machinery except electrical

Elecirical equipment

Radki and TV receiving e.quipment

,
Electronic components .

.., CoMmunication equipment
Other electrical equipment

,

Motor vehicles and motor vehicles equipment

Other transportation equipment
Aircraft and missiles
Professional and scientific Instruments ,

Scientific and mechanical measuring instruments
Optical, surgical, photographic, arid

other instruments .. ,

Other manufacturing Industries
Nonmanufacturing industries

17,429 18,308 18,067 18,320 19,552 21,249 22,887 24,187 26,997 29,928 33,164 37,606

20
22,23
24,25

28
28

184
ss
20

144
1,589

:, 199
so
18

188
1

230
58i 52

178
1,773

240
. 59

53
187

' 1,832

259
61
64

189
1,932 ,

269
64
71

, 194
2,116

298
,69
84

237
2,450

-335
70
88

249
2,727

355
82

107
313

3,017

395 '

81

127
336

3,256

429
84

133
391

3,534

475
92

148
454

4,010

.." 281.62,256
283

284-85,287-89

965
398
226 ,

,007
444
209

1,031
485
257e,

1,009
549'
I,
2 M

1,031
' 607

294

1,119
698

4-229

1,299
807
344

1,391
981
354

1,524
1,091

401

1,685
1,154

417

1,820
1,270

444,

2,018
1,431

561

29
30
32
33

437
223
142
251

467
261
159
257

515
276
167
275

.

5(5
289
164
272

468
377
183
277

498
426
199
307

622
469
217
358

693
467
233\4...:63
443

767
502

06

918
491
287
534

1,060
488
321
549

1;224
551
348
613

331-32,3398,3399
333.36

135
115

136
121

149
126

144
, 128

146
130

163
145

181

.
177

215
228

256
250

261
273

266
283

393
320

34
. 35

183
1,483

182
1,546

207
1,729.

242
1,860

253
2158

291
2,549

313
2,985 .

"; 324
3,196

358
3,487

394
3,967

396
4,579

445
5,142

357
35 (Balance)

(')
(')

(1
e)

(')
e)

(')

V)

1,456
(')
...

1,7,33

. M
2,103

- (')

2,220

V)

2,402

< 4 (')
2,766
1,201

3,235
(3)

3,597
V/

36 4,083, 4,347 4,220 4,389 4,680 4,902 5,011

.....___,

5/. 5,636 5,937 6,591 7,584

365
367

386
361-64,369

55

2,520

1,08

57

2,670

1,620

, 70

2,604

1,546

64

2,731

1.594

48
330

2,583
1,719.

49
406

- 2,613
1,834

51

489

2,42
2,04

t0
549

2,385
2,121

52
691

2,511
2,382

61

748

2,809
2,318

51

824

3,189
2,527

60
1,006

3,767
2,751

371

37375,379,
372,376

38

1,499

5,765 ,
663

1,568

5,878
742

1,591

5,219
744

1,768

4,881
746

1,954

56
4,950

838

2,405

72
5,052

961

2,389

.87
.5,278
1,075

2,340

so'
5,713
1,173

2,778

94
6,339
1,331

3,325

119
7,104
1,487

3,718

131
7,680
1,713

4,320

152
8,414
2,024

381,82

383-87

118

545,

123

619

131

.613

133

612

163

675

186

775

221

854

266

907

325

1,007

390.

1,097

476

1,237

592
'

1,432

21,27,31,39
07-17,41-67,737

739,807,891

101

603

121

655

128

705

131

704

146

707

158

715

177

768

205

735

217

845

250

921

273

1,094

293

1,317

'D'ala not tabulated al thls love) prior to 1972.
'Data not tabulated at this level prior to 1977.
'Not separately available but Included in total.
SOURCE: National Science Foundation
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Table 39. Federal funds for iddustrial R&D performance by industry: 1968-79

Industry

,

SIC
code 1988 1969 ',. 1970 1971

I

1972 1973 1974 1975 1976 1977 1978 1979

Total

Food and kindred products
Textiles and apparel
Lumber, wood produuts, and furniture
Paper and allied products
Chemicals and allied products

Industrial chemicals
Drugs and medicines
Other chemicals

Petroleum refining
Rubber products

o
Stone, clay, and glass products
Primary metals

Ferrous metals and products
,

Nonferrous metals and products

Fabricated metal products
Machinery

Office, computing, and accounting macNnes
Other machinery, except electrical ....

Electrical equipment

Radio and TV receiving equipment
Electronic components

Communication equipment
Other electrical equipment

MoteK vehicles and motor vehicles eq,uipment

Other transportation equipment .. ..

Aircraft and missiles
Professional and scientific instruments ,

Scientific and mechanical meisuringinstruments
Optical, surgical, photograqic, and'other InMruments

Other manufacturing Industries
Nonmanufacturing Industries

- 8,560 8,451 7,779 7,668 8,017 .8,145 8,220 8,605 9,561 -I 10,521 11,163 12,342

20 ,.,

22,23
')24,25

28
28

2

()
% 0

()
199

1

(i)
0

()
192

3

()
0

()
180

2

1

(1
(')

184

1

1

(1
2

189

1

1

()
(')

203

1

(1
. (')

()
214

(')
()
0'

(')
236

(')
()

0

()
266

(')
()
0

()
300

(')
(1
0

41
367

()
(I
2

(I)
379

281.82,286
263

28485,28789

171
c) .

(').

165

(')
C)

158

(')
C)

159

(')
C)

171

Cl-
(1

183

,. ,(')
()

194

C)
C)

218

el
C)

249
C)

C)

4264 .

(')
(')

347

C)

()

360 "
(7/.

0

. 29
30
32
33

34
37

3
9

10
65

' 1

10

22
71

' 11
10

17
69
10
6

.. 15
123

14
12

14
146

15
11

20
()
14

8

()
()()
21

52
()
C)
26

76
()
(')
25

121

C)

()
28

142
C)

' C)
' 28

331.32, 3398, 3399 ,
333.36

; 1

\ 8 9

1

9
2
4

\ 3
10

4.
7

- ()
(')

3
. 17

4
22

4il 5

1 23
5

33

34
35

F

\ 18
140

-4

8
260

7

262
. 11
315

12
401

13
429

14
511

27
509

36
532

45
576

37

592
38

673

357
35 Balance

'

Irt

()
V)

()
V)

()
()

()
V)

.

C)

V)
()

()
486
()

509

()
546
30

552

C)

627II
36 2,333 2,390 2,211 2,258 2,367 2,410 2,307 2,307 2,555 2,699 , 2,864 3,224

365
387

366
36164,369

()
1
1,526

(')

(')

1,557

C)

C)

1,420

. (')

C)

1,479

()

(1
125

1,417.

)

(1
146

1,362
CY

(9
184

1,137
()

(')
V)

1,057

(')

0

()

1,093

(')

0

.C)

1,202
(1

' 0

C)

1,314

()

0

()

1,543
().

371

373.75,379
372,376

36

374

4,533
234

290

4,524
237

314

4,005
194

309

3,884
164

293

26
3,970

161

385

39
3,899

160

288

47
4,000

16.7

318

47
4,428

172

383

(')
4,921

163

438

(')
5,541

174

450

(')
5,818

183

628

C)
6,132

223

381,82
38387 1.

35
199

32
205

20
174

14
150

13
148

11

149
10

157
15

157
15

148
. 22

152
26

157
35

186

21,27,31,39
0717,4167,737

739,807,891

(')

431

()
..

448

C)

480

C)

452 ..

(')

431

(')

416

C)

463

7

310

5

375

° 6

415

9

520

7

645

'Not se'Parately available but Included In total.
'Data not tabulated at this level prior to 1972.
Data not tabulated at this level prior to 1977.

SOURCE. National Science Foundation
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_ Table 40. Company funds for industrial R&D performance by indtistcy: 1968-79

[Dtilfars in milliOns]
,

Industry
r

SIC code 1968 1T69 1970 1971 1972 1973 1974 1975 / 1976 1977 1978 1979

Total
0 , 8,869 9,857 10,288

1

10,654 11,535 13,104 14,667 15,582 17,436 19,407 22,001 25,264
-

20 182 198 227 238 258 268 297 C) (') V) (1 (1Food and kindred products
Textt les and apparel A. 22,23 V) C) (1 59 61 63 C) () C) C) (1 C)
Lumber, wood products, and furniture 2425 ' 20 18 52 (') (1 () (') * 106 127 133 146
Paper and allied products 26 (') C) (9 (1 C) (') C) C) C) (') C) C)
Chemicals and allied products 6,

industrial chemicals

28 1,389 1,468 1,593 1,648 1,741 1,913 2,236 2,490 2,751 2,956 3,167 3,631

281.82,286 810 842 873 850 860 936 1,105 1,173 1,275 1,402 1,473 1,658
Drugs and medlcines 283 (I el (1 (1 (I . (I (1 (1 (I (') (') (')
Other chemicals 28485,287.89 (1 (') (I (I (1 (1 (1 11 (1 el (1 (1

Petrotium reflning 4,
. '

29 403 457 493 488
-

454 485 ,4, 603 C) 715 842 939 e` 1,082
Rubber products , 30 186 196, 205 221 255 280 (1 rt ( ' ) C ) ( ' ) ()
Stone, slay, and glass products , 6. 32 139 158 156 153 168 184 203 C) C) (1 C) C)
Primary metals'

e -..1'' . 33 241 247 265 266 264 297 35Q 422 481 507 521 580

Ferrous metals and products 331-32,3398,3399 2 135 148 142 144 159 (') 211 252 256 261 288
Nonferrous metals and products 33336 108 112 117 124 121 138 C) 211 229 251 260 292

FabrIcated metal prbducts 34 165 174 201 230 243 279 299 297 32\k/ 349 359 409
Machinery 35 1,142 1,286 1,469 1,545 1,758 2,120 2,473 2,687 2,955 3,391 3,98? 4,469

Of fice, computing, and accounting machlnes 357 () (1 VI (') (1 (I (') 1,734 1,893 2,220 2,683 2,970
Other machinery, except electrical 35 (Balance) V) V) V) (1 , V) () V) V) V) C) (1 C)

Electrical equipment 38 1,749 1,957 2,008 2,131 2,313 2,491 2,704 2,798 3,081 3,238 3,727 4,363

Radio and TV resolving equipment 365 C) (') (') (') C) (') (') C) 52 61 51 60
Electronic corriponents 367 205 260 306 C) (1 (') (1 C)4 993 1,113 1,183 1,252 .{rnCommunication equipept 0 366 1,165 1,251 1,287 1,328 1,418 1,607 1,875 2,224
Other lectrical equipment

.
361.64,369 (1 () () (1 4') (I (') (') (I (1 (1 (')

371
,

1,661 2,020 2,101 2,022 2,395 2,887 3,268 3,692Motor vehicles and motor vehicles equipmera ,
1,124 1,278 1,278 1,461 {

Other hansportation equipment 373;75,379 1 29 33 40 43 C) 11 () (1
Aircraft and missiles 312,376 1,230 1,354 1,213 1,017 978 1,154 1,278 1,285 1,418 1,563 1,864 2,281
Professional and scientific instruments 38 . 429 505 550 583 678 801 908 1,001 1,168 1,313 , 1,530 -1,801 .

Scientillc and mechanical measuring instruments 381,82 83 91 111 120 151 175 211 251 309 368 450 557 I)

Optical, surglcal, photographic, and -
other instruments 38387 346 414 439 463 527 626 697 750 859 945 1,080 1,244

Other manufacturing industries 21,27,31,39 C) (') (1 (') () (1 (I 198 212 245 264 286
Nonmanufacturing industrles 07-17,41.67,737

739,807,891 172 207 225 252" 277 299 305 425 471 506 574 672
a

'Not separately available but included In total.
'Data not tabulated at this level prlor to 1972.
'Data not tabulated at thls level prior to 1977.
SOURCE: National Science Foundation j
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Table 41. R&D funds as percent of net sales in R&D:performing manufacturing companies by industry: 1968-79
,

. ' Industry SIC code 1968 1989
,

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Total ' 4.0 4.0 3.7 3.5 3.4 3.3 3.1 3.1 3.1 3.1 3.2 3.1

20 .5 ..4 .5 .5 .4 .4 .4 .4 .4 .4 .4 .4Food and kindred produci;
Textiles and apparel 22,23 .6 .5 .5 .4 .4 .4 .4 .4 A .4

Lumber, wood products, and furniture 24,25 .4 .4 .8 .7 .8 .7 .8 .7 .7 .8 .7 .7

Paper and allied products 26 .9 1.0 .9 .9 .8 .7 .8 .9 1,0 .9 1.0 .9

Chemicals and_allied products 28 3.8 3.9 3.9 3.7 3.6 3.5 3.5 3.7 3.7 3.7 3.5 3.5

Industrial chemicals . - 281.82,286 4.0 4.0 4.2 3.9 3.9 3.6 3.3 3.6 3.7 , 3.5 3.5 3.2

Drugs ancrmedicines 283 i 6.0 6.0 6.7 6.2 . 6.5 6.5 6.3
.1.,

6.4 6.3 6.4 6,3

Other chemicals ' 284.85,287.89 . 2.1 2.0 1.8 1.9 1.7 1.6 1.6 1,7 1.7 1.8 1.6 ,,- 1:8

Petroleum refining 29 .8 .9 1.0 .9 .8 .7 .6 .7 .6 .7 .6

Rubber products 30 2.1 2.2 2.3 2.2 2.6 2.6 2.5 2.5 2.4 2.1 1.9 1'.9

Stone, clay, and glass prodUcts .
32 1.6 1.7 1.8 1.8 1.7 1.2 1.7 1.2 1.2 1.2 12 ' 1.2

Primary metals , 33 .8 .8 .8 .8 .7 .7 . .6 3 .8, .7 .6 .6

r
Ferrous metals and products .
Nonferrous metals and products

331-32,33982399
333.36

.7 ,
1,0

.7
1.0

.7
1.0

.7
1.0

.6
.9

.5 .5
1.0

.6
1.2

.6
1.2

,6
1.0

.5

.9 B.
Fabricated metal products ... .. 34 1.3 1.2 1.2 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1,1 1.1

Machinery 35 4.0 3.8 4.0 4.0 4.3 4.6 4.6 4.8 4.9 5.1 5.1 5.0,

Office, computing, and
.

accounting machines 357 () I9 () (') 11.1 11.6 12.6 120 11.6 11.9 11 9 11.7

Other machinery, except electrical 35 (Balance) () 01 () (9 (9 (9 (1 (') (') 2.2 2.2 2.2

Electrgal equipment 36 8,4 7.9 7.3 7.2 7.1 6.9 6 6 6.5 6.7 6.2 6.3 6.4

Radio and TV receiving equipment 3e5 2.2 2.2 2.7 2.4 1.6 17. 1.7 1.4 1.4 1.4 - 1.1 1.2

Electronic components 367 5.9 62 6.2 6 9 7.3 6.9 6.6 6.5

10.9. 9.7 8.2 8.2
{

,

CoMmunication equipment
_

366 8.7 8.1 7.6 7.6 7.6 7 6 7.7 7.9

Other electrical equipment ........ .... 361.64,369 6.8 6.6 6.6 6.4 6.3 ip 6.3 6.3 6.0 6.3 5.3 5.3 5.1

x '

371, ( 3.3 3.5 0 3.7 3.5 3.2 3 1 32 3.8Motor vehicles and motor vehtcles equipment .

3.1 3.1 3 6. 3.1

Other transportation equipment . 37375,379 1.0 1.2 1.3 1.3 1.3 1.5 1.3 1.2

Aircraft and missiles 372,378 19.0 20.2 0 16.2 16.2 16.6 13.3 14.1 . 12.7 12.7 12.8 12.2 121

Prolessional and scientific instruments 38 6.5 6.4 5.7 5.7 5.9 6.1 6.1 5.9 6.2 .5.1
.,..1

6.0 6.2

Scientific and mechanical measuring instruments 381,82 4.1 3.8 3.5 3.7 4.1 4.3 4.5 4.9 5.4 5.9 5.8 6.1

Optical, surgical. photographic, and
othaeinstrumente 38387 7.4

.
7.4 6.6 . 6.4 6.6 6.8 6.7 6.3 6.4 6.2 6.2 6.4

Other manufacturing Industries .. . 7 ...... 21,27,31,39 .8 13 .7 .7 7 .7

'Data not tabulated at this level p lor to 1972.
'Data not tabulated at this level p ior to 1977
SOURCE National Science Foun ation .
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Table 42. Company R&D fundSpipercent of net sales in R&D-performing manufacturing
:J.--Companies by industry: 1968-79

_

Industry SIC code 1968 1969 -31 9 0 1971 1972 1973 1974 1975 1976 1977 1978 1979 ,-

Total 1; 2.1 2.2 2.2 2.1 2.0 2 0 2.0 2.0 2.0 2.0 2.1 2.1

Food and kindred products 20 0.5 , 0.4 0.5 0.5 0.4 0.4 , 0.4 (') () () (') 0)
7Oxlile5 and apparel 22,23 (') () () 0.5 0.4 0.4 0) () 01 () 0) 0)
Lumber. wood products. and (urnitura 24,25 0.4 0.3 0.8 (') 0) 0) 0) 0.7 0.7 0.8 0.7 0.7
Paper and allied products 26 (') 0) () 01 0.8 0) 0) 0) 0) 0)
Chemicals and allied products 28 3.4 3.4 3.5 3.3 3.3 3.1 3.0 3.1 3.3 3.3 3.2 3.2

Industrial chemicals . 281-82,286 3.3 3.4 3.6 3.3. 3.2 3.0 2.8

'
3.1 3.1 3.0 2.8 2.8

Drugs a'nd medicines . 283 (') (') 0) (') 0) (') 0) 0) (') 0) 0) 0)
Other chemicals 284-85,287-89 0) (') (') 0) 0) (') 0) (') (') (') 0) 0)

Petroleum refining 29 0.8 0.9 0.9 0.8 0.7 0.7 0.5 ,C) 0.6 .6
.

.5

Rubber products 30 1.8 1.6 1.7 1.7 1.7 la 0) (') 0) 0) 0) 0)
Stone, clay, and glass products 32 1.6 1/ 1.7 1.6 1.6 1.5 1.5 (') 0) (') (') 0)
Primary metals 33 0.8 Olt, 0.8 0.8 0.7 0.6 0.5 0.7 0.8 0.7 0.6 0.6

c1

331.32,33' :399 0.7 0/ 0.7 0.7 0.6 0.5 0) 0.6 0.6 0.6 0.5 0.5Ferrous metals and products
Nonferrous metals and products 333.38 0.9 0.9 0.9 1.0 0.9 0.8 0) t .1 1.1 0.9 0.8 0.7

34 1.2 1.2 . 1.1 1.1 1-1 1.2 1.1 1.1 1.1
.

1.1 1.0 1.0Fabricated metaltproducts
Machinery 3.2 3A 3.3 3.5 3.8 3.8 4.0 4.2 4A

,
-Office, computing, and accounting machines . 357 (') 01 n n n n 0) 9.4 9.1 9.5 9.8 9.7.

Other machinery, except electrical. !. .. Balance6of 35 (') 0) 0) 0) (') 0) 0) 0) 0) 2.1 2.1 0) - i1

Electrical equipment 36 3.6 3.5 3A 3.5 3.5 3 5 3.0 3.6 3.7 3 4 3.5 3.7

Radio and TV receiving equipment 365 (') n n n n n n 1.4 1A 1A 1.1 1.2

Electronic-components 367 re 3.7 - 3.9 3.9 (') n C) 0) 0)
4.0 3/ 3.8

Communication equipment 366 3.9 3.9 3.9 .A.2 4.3 4A 4.5 4.7

Other electrical equipment . 36 -64,389 (') ( ) 0) n n n 0 0 n n n n

Motor vehicle; and motor vehicles equipment .. 371 0 2.7 2.7- 2.9 3.2
2.4 2.6 2.8 2.5

Other transportation equipment 373.75,379 0.6 0.7 0.8 0)
Aircraft and missiles 372,376 2.8 2.8 3.0 3.3
Professional and scientifidinstruments ,

Scientific and mechanical measuring instrumeins
Optical. surgical. photog-aphic. and

, 38 5.5 5.4

381,82 2.9 2.8 2.9 3.3 3.8 4.0 4.4
v.

4.7 5.3
'

5.5 5.5

-
5.0

other instruments ... . '' 38337 4.7 5.0 4.7 4.9 5.1 5.5 5.5 5.2 ' 5.5 5.3 5.5 5.6

Other manufacturing industries . .. 21,27,31.39 (') 0.7 . 0.8 0) (') 0) 0). 0.17 0.7 0.7 0.7 0.7 .

,
'Not separately available butincluded in total.
'Data not tabulated at this level prior to 1972
'Data not1abulated at this level prior to 1977
SOURCE. National Science Foundation
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Table 43. Funds for the performance of industrial basic research by industry: 1968-79

[Dollars in millions]

Industry SIC Lode 1968 1989 1970 1971 1972 1973 1974 1975 1976 1977 1979'

Total 642 618 602 590 593 631 699 730 819 911 1,188 .

Food and kindred products 20 16 16 16 25 13 11 9 11 18 19 ()
Textiles and apparel 22,23 2 2 2 . 2 2 1 2 () C) () 3

Lumber, wood products, and furniture 24,25 () () () () (9 () () 3 5 7 6

Paper and allied products 26 4 4 4 4 5 7 5 6 9 20

Chemicals and allied products 28 202 208 207 216 214 236 288 294 304 338 387

.
281.82, 286 (') (') (') 118 117 125 157 154

4
154 165

.
202Industrial chemicals

Drugs and medicines 283 60 67 93 77 78 90 107 112 119 131 143-

Other chemicals 284-85, 287.89 14 14 18 21 19 21 24 27 32 40 22

F..roleum- refining and extraction 29 37 38 26 21 22 26 33 36 44 48 .74

Rubber products .4 30 6. 8 5 4 6 3 5 4 7 9 23

Stone, clay, and glass products 32 (') C1 (`) 14 18 20 21 32 38 41 44

Primary metals 33 14 16 18 17 9 8 9 14 ' 16 15 26

. Ferrous metals and products 331-32,3398,3399 . (9 C) (') e) (9 (9 () 4 5 5 12

Nonferrous metals and products 333-36 5 8 8 () C) () () 10 12 10 16

Fabricated metal products 34 3 3 5 () 7 11 3 5 2 2 5

Machinery 35 31 21 21 22 24 24 26 32 5 59 112

Of lice, computing, and accounting machines 357 (') e) () e) C) C) () 26 38 43 95

Other machinery except electrical 35 (Balance) () (') () () (') () () (1 () 16 ()

Electrical echilMent and communication 38 134 133 139 138 137 143 143 142 163 181 220

,
365 C) (9 (') (') (') ()

.

C) C) (') e) (')Radio and TV recevilog equipment
Electronic componenis,

.

367
115 117 1 22 12 0

10 a 5 . 4 5 6

4

7

Communication equipment- and communication 366 108 117 116 119_ 130 146 185

Other electrical equipment ' 361-64,369 (') (') --;.,(') (') (9 (1 Ch () C) el ()

Motor vehicles and motor vehicles equipment 371 10 8 9 10 8 12 16

(') (1 21
I.Other transportation equipaien(

Aircraft and missiles
373-75,379

372,376 70 65

,()

63 50
(')
62

(')
58

r)
57

(')
54

(')
54

(')
56

(')
73

Professional and scientific Instruments . 38 C) (9 (') 19 17 15 16 16 . 23 22 31

* r,-
Scientific and mechanical measuring instruments 38182 (') (9 (') 7 6 5 5 9 10 10 18

Optical, surgical, photographic, and other instruments 383-87 () CI . (') 12 11 10 11 a 12 12 13

Other manufacturing industries 21,27,31,39 5 5 , 4 6 5 6 6 (I () () 52

Nonmanufanturing Industries . .. 07-17, 41-67,
737, 739, 807 .

.

891 45 13 38 31 28 28 26 25 29 4.2 64
t

'Not separately available but Included In total.
'Datamot tabulated at this level prior to 19/2.
'Data hot tabulated at this level prior to 1977

'Data not collected for 1978.

SOURCE: NationarSclence Foundation

Table 44..Funds for the performance of industrial basic research
by field of science: 1968-79

[Dollars in millions]

1968 1969' 1970 4,971 1972 1973 1974 1975 1976 1977 1979'.3

Total

Physical sciences

Chemistry

642 .118 602 590 593 631 .699 730 819 .4,s, 1,188

317 324 297 281 277 276 319 320 359 405' 549

191 213 196 180 183 193 22n 228 253 285 373

Physics (') (') (') (') (') (') ( V) V) (') (t)

Astronomy rg,,,.. () (') (' ) (') (') (') (') (') ( ) V) C)

Mathematics 13 13 13 - 14 12 14 13 14 18 19 17

Environmental sciences 11 11 8 8 6 7 10 15 17 19 12

Atmospheric sciences (') (') ( ) 3 * V ) 2 3 6 6 5 5

Geological sciences V) (') ( ) 3 4 .3 5 5 7 7 6

Oceanography (') (') () 2 (') 1 1 3 4 7 2

,

Engineering (Including metallurgy) 181 170 170 159 183 185 178 191 . 204 233 '300

Life,sciencesi 76 74 86 94 82 102 119 122 134 156.) (')

Biological sciences 50 58 . 51 57 61 77 83 85 102 128 (')

Clinical medical sciences 26 16 35 37 21 25 36 37 32 28 (')

Other sCiences 43 26 28. 34 33 47 60 67 85 78 C)

'Not separately available but included in total.
'Preliminary

'Data not collected lo 1978.
SOURCE: National Science Foundation



Table 45. Funds for the'performance
of industrial applied researdh: 1971-79

[Millions of constant 1972 dollars'l

Year Funds Percent change

1971.
1972
1973
1974
1975
1976
1977
1978
1979 (prel.) .

3,556
3,514
3,620
3,731
3,640
3,869
4,045
4,178
4,371.

ri 5.1
1.2

+ 3.0
+ 3.1

2.4
+ 6.3
+ 4.5
+ 3.3
+ 4.6

'Based on the GNP implicit price deflator.
SOURCE: National Science Foundation

Table 46. Funds for the performance of applied research and develoilment by product field: 1968-79
[Dollars in millions]

Product held SIC.Code 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1979,

Total

Atpmicpnero devicel .
0

Ordnance and accessories. n e c
Guided missiles and spacecraft
Food and kindred producTS
Textile mill products
Chemicals except drugs and medicines

industrial itiorganic and organic
cgemicals

Plastics rnatenals and synthetic
resinS, rubber and fibers

r Agricultural chemicals
. Oth& chemidals

Drugs and medicineg .

Petroleum refining and extraction
Rubber zind miscellaneous plastics
... prOductl

. .

Stone eay and glass products -
Pnmary metals .

Ferrous metals and products
Nonferrous metals and produr1s

-Fab-rtc-ited metal products
Machineni

Engines arid turbines
Farm machinery,and equipment
Constructor mining. and

materials handhng e
Metalwerkkng machinery and

equipment ,

Office computing and accourfting
machines

Other oachry except _
electrical

Electrical equipment except '
communication

_

, Electrc transmission and distribution
equipment

Electncat industrial apparatus
Other electrical equipment and

supplies

Communicatior equipment and
WPC tronic r 0 mponents ,

Metr;i vehicles and other transportation
equipment

Motor vehicles and equipmere
Other traosportation equipment

Aircraft and pads
Professional and scientific instruments
)ther product 1,eiris rot elsewhere

classified

. 16,787
___

17,690 17,465 17,730 18,959 20;618 22,188 23,457 26,178 29,017 36,41,13

' 346
' 376

20
22

28, except 283

(')
201

'3.786
185

58
1.168

(')
186

3,711
179
66

1,214

(')
192

3.115
206

55
1,339

(1
192

2,832 '
211.
60

1345

(.) .

117
2,647

233
. 83
1.250

(' )

228
2,491

250
93

1.342

(')
222

21.446.
a 23

82
1.564

.

(')
187

2.925
284

73
1,627

(' )

199
2,880

321
81

1.853

.

.

( ' )
288

3,035
350
96

2,024

(')
. 312

4,4.18
528

(')
2,475

281 286-

282
287

284-85

396

466
99

207 .

417

482
104
210

442

521
126
223

457

511
130_,
218

451
.

453
108
238

489

5t11

114
229

589

589
137

. 248

665

588
176
198

728

674
205
246

. 822

747
236
220

-668

(') ,
239

(')

,
283

29

30
32
3,3

3.75
239

160
130
201

417 474
252 272

163 193
157 128
224.___. --235-

535
266

215
128

--- 230

531
299

279
.135_
245

605
319

294
__. --162

272

683
363

311
181

311

783
408

324
150
290 .

883
425

325
171
311

959
473

378
191
327

e)-
643

403
... 233
, 466

331.332.3398.3399
333.36

119

88
125 127
99 108

----" 114

116
137
108

, 158
114

156
155

144
147

163
148

172
155 \

223
243

'
34
35

. .

478
1,396

504 622
f,562 1,676

.701
1,783

.

,
731

1,989
769

2.307. 2.698093

,

916
2.628

1,025
3,001

1,157
3472

1,366
4,512

351
352.

.

353

J

354

,
357

35 (balance)

203
96

129

90

....
67a-

201

196 204
99 89

154 182

83 86

812 . 863

218 252

24
90

196

84

903

264

316
93

206

76

1.028
.,

270

360
120

' 265,

. 69

1.219

274

482
131

283

74

1.422

11111SZ

464
', 138

.

285

80

1.339

322

477
168

317

83

1.580

376

.

531
222

378

126'.

1,856

458

583
291

625

336

1,940

736 ,

-36 except 365.67
and 3825

,

688
f.'

,.

775
A.

857 929 774 , 874 905

-

970

361 3825
362

e ,- 363-64.369

3 363 3.409 3.372
14 181

187

320

189
231

355

204
23

390

239
264

426

205
260

309

224
306

34-4-

225
299

361

189
288

492-
s.

365-67

37 except 372 376

.

956 -1.139 3.138

\ 2.927

1.341

3.234
'',

1.668

3,621

2.014

3 896

1,994

3.911

1.924 '

4,483

2.263

' 5.038

2.611

. 6,625

3,445

371

-373-75.379
860,

96
1,051 1,046

88 90
1.228

113
1.470

198
1.824

190
1,784

210
1.720

204
(')

193
(')

201
(')

203

372
38 ioccept 3825

2.370
719

1,013

.579
'5

2 2.56
814 c, 724

1 124 1,194

2.486
c.652

.

1,177

2.396
847

1,440

2.548
981

1.465

2.420
1.090

1,742

2.265,
' 1,002

2,987

2.733
1,173

3,179

3,125
1,276

3219

3;124
1,418

3,987

* 'Distributed according to SIC c'ode from 1966 to prese.nt
'Nbt separately akratlable but included in total
'Mammary
'Oala not collected for 1978
SOURCE .4atitmat Science Foundation

50

5 6



Table 47, Funds for industrial energy R&D performance by
primary energy source: 1972-80

[Dollars In millions].

1980

Primary energy source 1972 1973 1974 1975 1976 1977 1978 1979 (Projected

Total 750 1,009 -..1,339 ' .1,774 2,073 2,599 3,026 3,688 4,104

Fossil fuels
. Th- 438 516 550 605 765 860 1,025 .1,078

Oil ' (') 297 329 333 381 454 (') 554 582

Gas
.

Shale .
(')
(')

51
12

74
'18

66
19

68
24

94
35

(')
(')

113
20

118
22

Coal (') 49 65' 109 127 177 (') 287 302

Synthetic fossil-fuels (' ) (') 21 50 74 116 (') 215 227

Mining (') (',) 5 9 "10 9 (') 1 1

Other C) I) 39 50 43 52 ..(') 71 74

Other fossil fuels (') 29 30 23 5 5 (') 51 54

Nuclear .. . (') 501 601 700 799 935 1,016 996 932

Fission . (') 476 ,' 567 659 741 852 (') 798 848

Fusion . (') 25 34 41 58 83 ('). 11'.; I 84

4 ,

All other energy ... (') 70
, .

222 .524 69. 899 1,150
t

1,6F? 2,094

Geothermal (' ) 1 2 6 13 24 1 160 213

Solar .... (') ... 2 7 19 43 . 65 (') 347 458

ConseNetion and utzation (') (') 137 435 528 694 (') 731 966

All other sources r) i 67 76 64 66 116 (') 429 457

'Category not aymiable for reporttng purposes.
SOUROE: Nalonal S,ience Foundatloo

Table 48. Funds for industrial pollution abatsment R&D performance by type
of pollution and source of funds: 1973-80

iDoi(5.,-: tit millions)

Tr!Et! Source of funds Type of pc llution

Year Constant'
Currant 1972 ..

Solid
dollars dollars Fe6ral Company Air' Water Waste Other,--

571 35 568 461 76 10 561973 *"

1974 L..... Gr., 572 51 606 508 60. 14 75

1975 .... 647 515 41 606 '478 71 23 75

1976 ..... ... 754 571 51 703 569 84 21 80

1977 901 644 56 945 676 97 28 100

1978 1,054 702 76 978 NA NA NA NA

1979 1,188' 730 93 1,095 919 116 43 110

1980 (est.)
,

1,213 684 NA NA 912 119 58
,

124

'Includes automo lye emission, electric power plant emissions, etc.
NOTE.Type of pollution and source of funds are in curfent dollars.
SOURCE: National Science Foundatron

51



4

a

1.

a

Table 49. Full-time-equivalent number of R&D scientists and engineers by industry: 1968-80

Industry SIC code

\ January

1968 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 ,

Total (January) 376 7 384.2 367.0 3502 357.7 360 0 363 3 364 4 382.8 403.7 421 0 444.5Total (Annual Average) 381 9 375.4 358.4 353.9 3.48.4 361 2 363 8 373.6 393.2 412.4 432 8 NA

Food and kindred products , 20 6.3 6.3 6.6 6.5 6.6 6.4 6.8 6.9 6.9 6.9 7 8 7.5Textiles and apparel . , . , . .22.23 2.5 2.9 ' 1.13 1.8 1.9 1.8 1.8 1.8 1.7 1.7 1 8 1.8Lumber, Wood products. and furniture . ........ .. 24.25 .5 1.2 1.8 1.8 1.9 2.1 2.3 2.1 2.1 2.2 2 2 2.2Paper and allied products' 26 4.8 5.0 5.0 4.9 4.9 4.9 5.0 5.2 6.3 6.6 7 2 7.6Chemicals and allied products . .. 28 38.9 40.1 42.7 41.0 40.9 41.8 45.2 44.4 46.4 .47.9 48 3 50.9..

281.82,286 22.3 21.5 21.8 19.1 19.1 19 1 21 1 26.1 20.6 21 5 ' 21 6, 22.1
Industrial chemicals
Drugs and medicines 283 9 8 11.8 12.3 13'1 13.0 14 0 15 6 16 6 . 17.8 18.9 19 7 20,7.Other chemicals 284-85,287.89 6.8 6.8 8 6 8 8_ 8.8 8 7 8 5 7 8 8.0 7.4 7.Q 8.1

Petroleum refining 29 9 2 9.9' 9.2 8.3 8.2 8 2 8 4 8 6 8.9 10.0 10.7 10.7Rubber products 30 6 1 7.4 6.7 6.7 7.5 7 7 8 4 8 6 9.1 7.9 8 0 9.2 -.Stone, clay, and glass products .. . 32 4 1 4.6 4.3 4.1 4.2 4 5 4.5 4 6 4.5 5.1 5 2Primary metals . 33 5 9 5.5 5.5 5.4 5.0 5 4 6 3 8 1 8.4 8.1 8 2 8.4

Ferrous metals and products .. 331-32,3398.3399 3 1 3.2 3.4
%

3.4 . 3.2 3 3 3 3 3 9 3.9 3.7 3 7 3.6Nonferrous metals and products . 333-36 2 7 3.3 3.2 3.0 2.8 3 1 38 4 2 . 4:5 4.4 *: 4 5 4 4.8

Fabricated metal products 34 5 6 5.9 7 1 6.6 6.7 7 3 7.4 6 8 7.1 7.3 7.5 7.7Machinery , . .. . 35 37 1 42.3 42.7 43.7 46.3 51 0 52 8 55 7 55.3 58,2 61.0 63.3

Office, computing and accounting machines .. 357 1') (') (') (') 30.1 34 5 36 1 38 1 37.7 39.3 42 4 43.0Other machinery, except electrical .. 35 (Balance) (i) e) el (') V) e) 0) (') 17.6 18.9 V) ()
'Electrical equipment . 36 .98.4 100.6 91.8 83 6 85.4 82 6 82 6 80 3 84.1 85.7 86 6 94.7

Radicand TV receiving equipment . 365 1 0 1.9 2.4 2.1 1.4 1.3 1 0 1.1 .9 .9 11 (3)Electronic components . .. 367 9.4 9.6 10.6 10.2 , 13.0 14.2 V) 13)67 4 64.8 60.3 53.2
Communication equipment . U 366 45.3 42.0 40.2 37.4 38 0 40 6 42.2 45.2Other electrical equipment . . 361-64,369 30.0 33.9 29 1 28.3 29.3 29.7 30.8 31 6 32.2 30 0 29.4 31.8

Motor vehigles and motor vehicles equipment . 371 28.2 27.4 26.0 25.4 28.2 30.7 32 9 34.4
24.3 25.5 28.2 29.7

Other transportation equipment . 373-75.379 1.7 1.8 1.9 1.7 1.9 1.9 2 0 1.8Aircraft and missiles .. . ...... . 372,376 101.1 92.2 78.2 7011 72.1 70.6 67.5 66.9 . 72.0 82.0 86 4 87.3Professional and scientific instruments 38 14.1 15.0 15.1 15 2 16.3 17.5 17.9 18.8 20.5 22.2 24 0 28.4

Scientific and-mechanical measuring instruments -381,82 3.8 .4.1 4.6 4.7 5.3 5.6 5 9 6 7 7.2 7.9 9 0 11.4 ,'Optical, surgical, photographic, and other instruments 383-67 10.3 10.9 10.5 10.5 11,0 11.9 12 0 12 1 13.3 14 3 15 0 17.0

O1her manufactuFing industries .. . 21,27.31,39 2 4 2.6 3.8 3.6 3.6 3 7 3 7 4 2 4.5 4.6 4 8 ' 4.3
17 8 19.2

Nonmanufacturing industries 07.17.41.67.737
- 739.807,891 15 1 16.3 15.6 15 7 15 3 14 4 14 9 14 6 15.3 14 7 16 4 19.3

'Data not tabulated at this level prior to 1972
6 'Data not tabulated at this level prior to 1977

:Not separately available but included in total
SOURCE National Science Foundation
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Table 50. Full-time-equivalent R&D scientists and engineers per 1,000 employees by industry: 1968-78

lndultry and size of company SIC code 1968 1969 1970 1971 .1972 1973 1974 1975 1976 1977 1978

Tothl 26 26 26 26 24 24 25 26 27 27 28'

Food and kindred products 20 8 . 7 7 7 7 7 7 7 1 7 7 8
Textiles and apparel 22.23 4 4 . 4 3 3 3 3 3 3 3 3,
Lumber wood products and furniture 24,25 4 5 6 7 6 7 7 7` 7 ,7 6

Paper and allied products 26 6 6 8 8 8 8 8 10 12 "I- 13
Chernicals and allied products 28 35 35 .. 39 41 39 38 40 41 40 42 42

Industrial chemicals 281-82 032 32 34 34 33 33 34 35 36 38 39
Drugs and medicsneS ' 283 48 48 65 65 60 57 59 64 62 63
Other chemicals 284-89 30 31 30 31 31 29 30 29 28 28 25

'Petroleum.refining and extraction 29 15 16 17 1s/ 16 17 18 19 17 18 20
Rubber products 30 17 17 17 15 16 17 17 18 18 19 18
Stone. clay and glass products 32 10 10 11 11 10 i 0 11 11 11 12 13
Primary metals . 33 5 6 6 6 6 5 5 .7 8 8

,

Ferrous metals and products 331-32 339b 3399 4 4 4 4 4 4 4 5 5 5
Nonferrous metals and products 333-36 8 9 10 9 8 9 9 11 15 14 13

Fabricated metal products 34 12 12 lo 11 10 11 11 12 12 12 11
Machinery 35 26 27 28 29 31 31 34 36 38 . 38 38

Office compuhng and . .
accounting machines 357 (2) (2) ( ) (,) . 66 67 76 79 77 76

Electrical equipment and communication 36 45 42 41 38 37 ' 37 37 40 42 41 40

Radto and TV receiving equipment 365 22 32 32 35 26 29 18 16 15 13 14

Electronic components 367 39 40 40 49 55 54 51
' 58 50 46 43

Communication equipment .

and communication 366.48 42 43 43 44 45 46 46
Other electrical equipment

Mcitor vehicles ind motor
vehicles equipment

361-64 369 33 33 35 32 31 31 32 36 38 34 32

371 22 24 25 '25
al,

24 24
19 19 20 22

.

.

Other transportation equipment 373-75.379 14 13 13 13 14 13 14

'Aircraft and missiles v 372.376 81 83 ' 73 74 76 68 72 72 78 82 87
ProlesSional and scientific instruments 38 37 34 29 33 33 34 35 38 41 42 44

, Scientific and mechanical
measuring instruments .381-82 29 28 27 31 31 33 35 45 45 47 .

Optical surgical photographic 41

and other inttruments 383-87 40 36 32...33 34 35 35 37 38 41 43

. 6 7 8 7 8
Other manufacturing industries 21, 27, 31, 39 6 7 6 7 6 6

Nonmanufacturing industries 07-17, 41-67,
737, 739, 807 ' 17 16 19 18 17

893 12 12 23 22 21 18
,

'The number of R&D splentIsts Old engineers for 1978 is derived y dividing the
arithmetic Mean of scientists arid engineers employed In JanuAry 1978 and
January 1979 by the number of coMpany employees in all activities ir. March 1978.
Similar procedures were used In earlier years except 1968' and 1969 In wnlch data .

were derived by dividing the man-yea s of R&D scientists and engineers..for the
year by the March employment figures.

'Data not tabulated at this .level prior to 1972.
SOURCE: National Science Foundation

53



, TABLE 51..

.11

4!)

0.`

RED EXPEND1TU E

s

S AT UNIVERSITIES AND COLLEGES, BY SOURCE OF Rams, CHARACTER OF WORK,
AND F1 LD OF SCIENCES FISCAL YEARS 1968, 1970, AND 1972..79

(DOLLARS IN THOUSANDS) .

SOURCE,,CHARACTERp AND FIELD 1 1968

TOTAL

SOURCE OF FUNDS:

FEOERAL GOVERNMENT
STATE AND LOCAL GOVERNMENTS
INOUSTRY
INsTiroloyAL FUNDS
ALL OTHER SOURCES

CHARACTER OF WORKS 2/

BASIC RESEARCH
APPLIED RESEARCH AND

DEVELOPMENT

FIELC OF SCIENCE:

ENGINEERING

PHYSICAL SCIENCES
ASTRONOMY
CHEMI.STRY
PHYSICS
OTHER, N.E.C.

ENVIRONMENTAL SCIENCES

MATHEMATICAL SCIENCES
MATHEMATICS 2/
COMPUTER SCIENCES 3/

LIFE SCIENCES
810LCGICAL SCIE10ES
AGRICULTURAL SC NCES 1/
'MEDICAL SCIENCES
OTHER, N.E C

'PSYCHOLOGY

SOCIAL SCIENCES
ECONOMICS
POLITICAL SCIENCE
SOCIOLOGY
OTHER, N.E.C.

OTHER SCIENCES, N.E C

2,148,708

1,5720064
.172095

55,.253
217010
131,386

1,649,616

499,092

309,137

319,739
24, 103.

104,695
172,660
le,231

120,463

57,621

1,037,031
490,607

477,346
69,078

59,286

167,986
35,017
20,742
28,587
73,640

77,445
1

1970 1972 1 973 1974. 1975 I 1976 1977 I 1978 1/
1

I 1979
1

2,334,859 2,630,442 2083,958 3,022042 3,408,616 3,327,286 4,063,233 4,614,053 501820729

1,647,500 1,795,045 1,985086 2,032,204 2,287,844 2,511,603 2,729,181 3,056075 3,431,538
218,777 269,582 294,572 306,881 331,642 363,024 373,192 413046 467,311
60,538 74,413 83;968 95,953 112,988 123013' 138,789 169,598 1930794:

243,051 304,789 318,289 369,659 417,453 444,994 507,539 614,965 7160241.

164,993 186,613 201,743 217,915 258,689 284,552 314,532 359,069 3730845

9
1,795,864 2,022,150 2,053.140 2,153,952 2,409,819 2047,578 2,795,148 3,552,074

538095 608,292 830,818 868.690 998,797 1,179008 1068085 10630,655

318,836 341,362 333,129 346,905 380,970 431,735 498,473 601,062 7150454

307,310 324,222 328,262 333,479 350,327 379,429 427,319 495.281 559,560
18,597 21,596 ' 24,114 24,427 26,611 26,294 32,361 36,782 39,026
102,002 108,122 113,687 115,777 120,726 140,153 163,628 182,428 204,062
161,921 159,07 167,013 169,250 173,538 183,067 201,330 234,742 275,680
24,790 35,437 23,448 24,025 29,452 29015 30,006 410329 400798

125,315 189,021 209,385 2350072 255,079 286,887 317,507 377,548 429,129

72,413 69,322 72,741 76,709 106,57S 124,597 1450087
37,084 37,507 39,719. 42,492 51,402 57,664 65.637
35,657 39,202 45,600 44,505 55,177 660334 79,450

1,194,249 1,329020 1029,808 1,631,778 1,901,100 20010629 2,257,381 2,535.329 2,814,824
547,193 443,473 556,676 51D,210 630,263 710,657 771,096 857069 949,993

227,079 276,870 347,514 383,855 412068 460,647 497,662 565,697
549,121 594,574 645,709 716)080 8110524 897076 950,907 1093,499 102140442
97,935 64.194 50,553 57,974 75,458 80,728 74,731 86,199 84,692'

59,250 69,188 73,742 74,236 790872 77,887 84,517 89.035 99,732

168,669 202,792 231,115 240,617 256,114 262,260 265,828 274,723 290,057
38,616 45,784 47,628 47.685 55,936 65,440 71,383 78,927 85,415.

19,273 21,396 25,504 27,017 29,386 28,353 32,167 35069 39,029'

44,383 58,451 .61,514 63,447 68,755 66040 61,119 65,804 720669
66,397 77!,161 96,4p9 102,468 102,037 102,227 101,159 94,123 920944,

0 .

88,817 105,215 105,776 830846 990835 100,462 t05,629 1160478 128,680-

-1 1 1 _1

'1/ ESTIMATEO, BASED ON DATA COLLECTED FROM DOCTORATE...GRANTING INSTITUTIONS ONLY.
2/ DATA WERE NOT COLLECTED IN 1978.
3/ NOT SEPARATELY AVAILABLE PRIOR TO 1973,
6/ NOT SEPARATELY AVAILABLE PR/OR TO 1972, INCLUDED IN BIOLOGICAL SC/ENCESI

ESTIMATED FOR 1972 AND 1973, BASED ON DATA COLLECTED IN 1974
SOURCES NATIONAL SCIENCE FOUNOATION
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TABLE 52. RGO EXPENOITURES AT DOCTORATEGRANTING INSTITUTIONS, BY SOURCE OF FUNDS, CHARACTER OF WORK,
AND FIELD OF.SCIENCE1 FISCAL YEARS 1968, 1970, AND 197279

(DOLLARS IN THOUSANDS)

.1
SOURCE. CHARACT&R, AND FIELD I

1

TOTAL

SOURCE OF FUNDS,

FEDERAL GOVERNMENT
STATE AND LOCAL GOVERNMENTS
INDUSTRY
INSTITUTIONAL FUNDS
ALL OTHER SOURCES

CHARACTER OF WORKS 1/

BASIC RESERICH
APPLIED RESEARCH AND

DEVELOPMENT

FIELO.OF SCIENCES

ENGINEERING

PHYSICAL SCIENCES
ASTRONOMY
CHEM4STRY
PHYS'ICS
OTHER, N.E

ENVIRONMENTAL SCIENCES

MATHEMATICAL SCIENCES
MATHEMATICS 2/
COMPUTER SCIENCES 2/

LIFE SCIENCES .
BIOLOGICAL SCIENCES
AGRICULTURAL SCIENCES 3/.**
MEDICAL SCIENCES
OTHER,.N.E.C.

PSYCHOLOGY

SOCIAL SCIENCES
ECONOMICS
POLITICAL SCIENCE
SOCIOLOGY
OTHER, N.E.C.

OTHER SCIENCES, N.E.C.

1968

2,6920214

1,532,312
168,619
53,116
211,854
126,313

1,617.4,277

474,937

I .1970 1972

2,286,182

1,615,276
214197
58,479

23.7,588
160,642

1,768,569

517,613

300,526 311,487

2,568,573

1,754,798
261,026
73,006
297,906
181,837

1,987,822

580,751

335,111

I.
1973 I 1974 1975 f 1976 I .1977 1978 I 1979

1 -1 . 1

2,809,160

1,938,225
282,281
81,783

310,595
.196,276

2,021,690

787,470

3.287206

2,948,764

A

1,985,318
294,522
93,781
362,495
212,645

2 115,696

833,065

343,969

3,334,230 3,654,035

2,236,927 2,464,217
325,2051 355,722
110,134 120,076
409,389 436,015
252,5.75 278,005

2,366,688

967,542

377,165

2,5U5,466

1,148,569

425,182

307,226 297,767 314,656 315,751 322,181 338.493 366,491
23,803 18,356 . 21,373 23,853 24,185 26,398 26,094
97,609 97,303' 103,794. 108,060 110,587 114,954 133,607
168,343 158,182 154,640 162,189 165,323 169.338 179,013
17,471 23,926 34,849 21,649 '22,086 27,103 27,777

114,970 121,634 183,943 203,016 227,989 246.785 277,844 307,391 365,491

55,608 70,389 67,500 70,616 74,865 82,329 84,661 102,7504.......f20,092
- - 36,486 37,922 41,330 50,140

35,029 38,379 44,407 52,610 63,844
56,248

.
35,587

... ... 43(631

3,904,063

2,680,438
364,809
135,013
496,181
307,622

2,753,910

1,230,153

4,529,001 5,092048

3,003,012
405,501
165,487
6036045
352,256

490,931 591,962

414,503 ,480,327
32,117r 36,505

15'8,728 174033
107,536 230,321
28,122 38,768

1,021,373 1,181,772 1,300,592 1,506,802 1,606,002 1,881,745 2,081,626 2,233,312 2,512,456
477,614 537,253 435,296 517,007 500,392 619,814 700;133 757,734 843,075

-
, ' 225,299 274,732 335.840 377,274 406,359 453,7.87 496,326

475,612 547,083 584,676 635,919 713,870 809,864 895,718 947,618 1,093,499
68,147 97,436 63,321 49,144 55,900 74,793 79,416 74,173 85,556

53,881 56,280 65,932 70,065 70,142 73,930 74,616 81,583 55,921
_

459,607 161,627 191,538 213,118 223.081 238,743 247,436 252,466 261,504

33,968 37,709 44,659 45,772 46,141 54,016 64,346 70,084 77,465

..20.042 18,362 20,575 24,311 26,315 28,113 27,084 30,997 34,578

.36,889 43,157 52,315 52,513 55,583 62010 62,624 58,515 62,982
68,708k 62,399 73,909 90,522 95,042 94,604 93,382 92,870 86,479

0

79,023 85,226 101,301 101,586 80,532 95,040 96,179 101,127 111,548
i

I/ DATA WERE NOT COLLECTED IN 1978*
2/ NOT SEPARkTELY AVAILABLE PRIOR TO 1973.
3/ NOT SEPARATELY AVAILABLE PRIOR TO 1972, INCLUDED IN BIOLOGICAL SCIENCES;

ESTIMATEt FOR 1972 AND 1973, BASE0 ON DATA COLLECTED IN 1974*
SOURCES NATIONAL SCIENCE FOUNDATJON

61.

3,370,396
458,618
190,341
704,050
369,343

3001,272

1,591,476

P

708,263

542,935
33,530
196,539
270,332
'37,534

419,838

141,067
64,253
76,814

2,784,631
.934,654
555,006

1,211,723
83,28

93,139

278,062
83,086
37,872
70,055
87,049

/24013
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TABLE 13. PEDERALLY FINANCED RGO EXPENDITURES AT UNIVERSITIES AND COLLEGES BY CHARACTER OF WORK
AND FIELD OF SCIENCE: FISCAL YEARS 1968, 1970, AND 1972...79

(DOLLARS IN THOUSANDS)

1

CHARACTER AND FIELO 1968 I 1970 1972 I 1973 I 1974 1975

r 1 _1

TOTAL 1,572,064 1,647,500 1095,045 1,985,366 2,032,204 2,287,844

CHARACIER OF WORK: 2/

BASIC RESEARCH 1,250,782 1,296,120 1,420,164 1,453,916 1,523,115 1,695,212
APPLIED RESEARCH AND

OEVELOPMENT 321,282 351,380 374,881 531,470 509,089 592,632

FIELD OF SCIENCE:

ENGINEERING 246,191 245,888 252,876 238,139 239,346 259,384

r

PHYSICAL SCIENCES 273,048 257,822 261,010 268,368 270,211 285,026
ASTRONOMY 21,079 15,516 16,452 17,697 17,101 19,524

CHEMISTRY 82,668. 78,942 82,564 86,560 88,703 92,726
PHYSICS 156,241 144,306 136,296 145,425 146,525 149,883

OTHER, N.F.G 13,060 19,058 25,698 18,686 17,882 22,893
-

ENVIRONMENTAL "SCIENCES 88,691 88,127 138,719 157,551 168,495 180,655

MATHEMATICAL' SCIENCES 45,610 54,335 51,938 53,685 58,107 65,108

MATHEMATICS 3/ . 28,756 29,396 31,228

COMPUTER SCIENCES V 24,929 28,711 33,980

LIFE SCIENCES 725,017 814,417 863,109 1,014,585 1052,808 1,238,006
BIOLOGICAL SCIENCES 306,471 334,851 311,997 398,628 365,701 457,1AS
AGRICULTURAL SCIENCES 1/

.
78,313 94,373 101,417 112,865

MEDICAL SCIENCES 381,936 431,656 438,093 486,645 543,663 613,785

OTHER, N.E C 36,610 47,910 34006 ,35,539 42,027 54,211

PSYCHOLOGY 48,547 47,263 53055 58,600 58,5%7 61,232

SOCIAL 'SCIENCES 100,846 94,655 111,215 132,420 136,824 141,344

ECGNOMICS 17,537 17,688 20,440 22,683 1 22,217 4 26,971

POLITICAL SCIENCE 10,444 7,920 8,387 10,363 11,894 12,281

SOCIOLOGY 26,095 26,Z20 34,842 40,480 41,276 45,044
,OTHER, N.E.0 46,770 42,827 47,546 58,894j 61,437 57048

OTHER SCIENCES, N.E C 44,114 44,990 62,623 62,03 I 47,866 57,089
_1

1/ ESTIMATE:), 8ASE1 ON DATA COLLECTED FROM DOCTORATE.'GRANTING INSTITUTIONS ow,.
Z/ DATA WERE NOT COLLECTED IN 1978.
3/ NOT SEPARATELY AVAILABLE PRIOR TO 1973.
1/ NOT SEPARATELY AVAICABLE PRIOR TO 1972, INCLUDED IN BIOLOGICAL SCIENCES;

ESTIMATED FOR 1972 AND 1973, BASED ON DATA COLLECTED 1N4974.
SOURCE; NATIONAL SCIENCE FOUNDATION

62
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1976 I 1977 I 1/ I 1979

2,511,603 2.729,181

1,8414027 2,008,640

670,576 720,541

3,056,675 3,43105311

20/7,992

913,546

290,519 336,725 407,487 474.066

305,413 34.2018 392,304 446,992
18,351 23,230 26,349 26,662

107,871 125,389 137,959 154,031
156,104 171,910 199,161 236,1172
23,087 22,189 28,835 31,227

211,566 238,240 274,794 307,493

65,808 78,178 85044 94,534
32,882 40,632 4:4030 49,043
320926 37,546 41,214 45,491

1080,818 1073,460 1,624,882 1,610029
522,144 574,605 626,910 690005
122,538 132.072 145,070 1660649,
677,509 712,327 791,067 890,612
58,627 ,.53,756 61,835 60,463

59,369 63,648 63,996 72,256

138,263 138,205 140,445 153,679
29,132 31,595 37.103 40,641
11,966 14,926 15,888 18.452
41,115 37,854 40,597 46073,
56,050 53030 46,657 47,642

590847 56007 67,623 661,99i- ____1

S.

s
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TABLE 54. FEDERALLY FINANCED RED EXPENDITURES AT DOCTORATEGRANTING INSTOTUTIONS BY CHARACTER OF WORK
AND FIELD OF SCIENCE; FISCAL YEARS 1968, 1970, AND 197279

CHARACTER AND FIELD
1 I

1968 1 1970 I

TOTAL
4

1,532,312 1,615,276

CHARACTER OF WORK: 1/

BASIC RESEARCH 1,219,218 1,285,313
APPLIED RESEARCH AND

DEVELOPMENT 313,094. 329,963

FIELD OF SCIENCE: 2/

ENGINEERING 213,819 2041904

PHYSICALAZNCES 259,232 258,954
ASTR 20,494 14,509
CHEMISTRY 76,388 75,790
PHYSICS 150,128 145,635
OTHER, N.E.C. 12,222 23,020

EhiammENTAL SCIENCES '83,617 77,259

MATHEMATICAL SCIENCES 39,000 46,869
MATHEMATICS 3/
COMPUTER SCIENCES a/

LIFE SCIENE'ES 694,590 762,754
BICLCGICAL SCIENCES 287,003 294,735
AGRICULTURAL SCIENCES 1/...
MEDICAL SCIENCES 371,633 7 414,064
OTHER, N.E.0 35,954 53,955

PSYCHOLOGY 43,540 42,916

SOCIAL SCIENCES 93,349 89,392
ECONOMICS 16,688 16,856
PCLITICAL SCIENCE 9,874 6,845
SOCIOLOGY 24,311 24,919
OTHER, N.E C 42,476 40,772

OTHER SCIENCES, N.E.C. 42,977 43,497

(DOLLARS IN THOUSANDS).

I

1972 I. 1973 1974 1975 1976 1977 f 1970 1 1979

-1

1,754,798

1,396,334

358,464

210,812

252,741
16,256
79,478
132,692
24,315

135,336

43,630

847,078
302,484
76,504
433,207
34,883

51,187

103,028
19,701
(3,027
29,600
45,700

61,786

1,938,225

1.433,091

505,134

234,801

259,714
17,479
83,241
141,658
17,3,a6

153,193

52,591
27,986
24,605

1,0010737
391,752
93,093

482,374
34,518.

.55,802

120,375
21,814
9,984

33,206
55,371

60,012

.1,985,318

1,497,026

488,292

2,236,927

1,665,356

571,571

2,4641,217

1,913,536

650,681

237,128 256,517 286,609

262,964 277,391 296,826
16,901 19,340 18,208
85,445 88,710 103,129
143,559 146,821 153,078
17,056 22,520 22,411

163,853 175,470 205,706

5.7,016 63,336 64,638
28,782 30,124 32,334
28,234 33,212 32,304

1,037,973 1,2230115 10366,026
358,742 '.'.9,5'.8J. 514,694
96,623 107,443 117,413

542,325 612,394 676,172
40,283 53,730 57,747

55,563 56,925 56,846

124,745 130,009
21,182 25,561
11,525 11,617
311,570 39,416
57,468 53,415

46,079 54,164
_1

130,671
28,560
11,531
38,926
51,654

2,680,438 3,003012 35370096

1\982,934

697,504

332%283

334,490
230028
120,788
168,987
21,687

231,414

76,407
39,966
36,441

1,456,499
565,033
127,891
710,105
53,470

61,504

132,849
'30,870
14,410
36,585
50,984

56,895 54,992

1/ DATA WERE NOT COLLECTED IN 1978.
2/ DEVELOPMENT EXPENDITURES ARE NOT INCLUDED IN THE FIELD OF SCIEKE DISTRIBUTIONS FOR 1960, 1970, AND 1972.
a/ NOT SEPARATELY AVAILABLE PRIOR TO 1973.
I/ NOT SEPARATELY AVAILABLE PRIOR.TO 1974, INCLUDED IN BIOLOGICAL SCIENCES;

ESTIMATED FOR 1972 AND 1973,.BASED ON DATA COLLECTED'IN 1974.
SOURCE: NATIONAL SCIENCE FOUNDATION

3

V

6,3

402,102

2,400,133

890,263

469,470

382.962 436,99e
26,120 26,382
132,879r 149,401
195.776 232,352
28,187 28,863

266,910 300,928

83,412 93,003
43,407 48,258
40,005 44,745

1,606,435 1,788,707
614,035 679,491
139,826 160,375
791,067 889,531
61,507 59,110

610414 ,66,604

135,205 147,517
36,237 39,187
15,340 18,060
39,223 45,491
44,405 44.779

64,142 67,081
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TABLE 55. TOTAL
AT UNIVERSITIES

FIELD

AND FEDERALLY FINANCED
AND COLLEGES BY FIELD

(DOLLARS

1968 I 1970

CAPITAL
OF SCIENCE:

IN

I 1972

EXPENDITURES
FISCAL
-

THOUSANDS)

1973
1_

FOR
YEARS 1968,

1

1 197
1

SCIENTIFIC
1970,

I 1975

ACTIVITIES
AND 1972'-'79

1976 .
1

1 1977
1

I 1979 11

ALL,SOURCES. TOTAL 1.070,727 951,873 912,487 835,8,62 B41,56.0 1.016,402 1042.370 959,491 729,904

ENGINEERING 126,304 132,623 84,950 55,800 91,701 118.299 81,661 87.715 . 95.399

PHYSICAL SCIENCES 283.811 2251268 137,331 106,210 93,468 80,282 73.546 65,154 64.551

ENVIRONMENTAL SCIENCES ... 27,187 26,739 24,588 35,278 49,155 28.052 25.293

MATHEMATICAL SCIENCES 55,104 38,160 24,712 20,016 23,670 15,042 24,677 25.126 27065
LIFE SCIENCES 452,707 418,472 517,941 488,705 495,078 668.715 706,848 642,408 456,477

PSYCHOLOGY 34,425 22,036 19,007 39,584 15,511 11,525 9,129 12.699 7,803

SOCIAL SCIENCES' 76,217 62,049 59,993 61,215 59,329 49,659 44.020 31.738 20.932

OTHER SCIENCES, N.E.C. . 42.159 53,265 41,366 37,59? 38,215 37,602 53,334 66,599 31.984

FEDERAL SOURCES. TOTAL 340,447 279,316 236,836 Z241651 225,681 270,082 206.710 195,462 167.975
. .

EAGINEERING .14 39,432 38,263 21,082 13,547 42,702 64,019 20,200 17,219 22,060'

PHYSICAL SCIENCE% 95,178 630.07 27,892 24,496 20,721 18,862 191174 21,894 32.439

ENVIRONMENTAL SCIENCES 8,486 5,961 7,084 5,960 6,312 9.273 8,970

MATHEMATICAL SCIENCES 15,676 9,536 4,341 3,022 4,257 2,584 2,048 1,882 3.049

LIFE SCIENCES 150,591 142,718 152,328 .161.907 139,775 169.458 153.531 137,369 92.567

PSYCHOLOGY t 10,342 4:8 48 3,663 5,119 2,536 2,245 1967, 2,398 1,767

SOCIAL...SCIENCES 17,627 10,303 10,939 5,369 4,467 2,755 1,806 20586

OTHER SCIENCES, N.E.C.' 13,601 10,541 87105 5,230 4,139 4.199 1,672 3;zi
22.069
5,054

OTHER SOURCES, TOTAL .730.280 672,557 675,65a 611,211 615,879 746.320 835.660 764,029 561,929

ENGINEERING 86,872 94,360 63,868 42,253 48,999 54,280 61.461 70.496 73,339

PHYSICAL SCIENCES 188,633 162,161 109,439 81,714 712047 61,420 54,372 43.260 32.112

ENVIRONMENTAL SCIENCES 18,701 20,778 17,504 29,318 42.843 18.779 16.323

MATHEMATICAL SCIENCES 41428 28,624 20371) 16,994 19,413 12.458 22,629 23,244 24,416

LIFE SCIENCES 302,116 275,754 365,611 326,798 355,303 A99.257 553.317 505,039 363.910

PSYCHOLOGY 24,083 17,188 15,344 34,465 12,975 9,280 7,162 10,301 6,036

SOCIAL SCIENCES 58,590 51,746 49,054 55,846 54,862 46,904 42,214 29.652 18.863

OTHER SCIENCES, N.E.C. 28,558 42,724 33,261 32.363 34,076 33.403 510662 63.258 26,930

d1/ DATA WERE NOT COLLECTED IN 1978.
2/ NOT SEPARATELY AVAILABLE PRIOR.TO 1972, INCLUDED IN PHYSICAL SCIENCES.
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 56. TOTAL AND FEDERALLY FINANCED CAPITAL gXPENDITURES FOR SCIENTIFIC ACTIVITIES
AT DOCTORATE*GRANTING INSTITUTIONS BY FIELD OF SCIENCEI FISCAL YEARS 1968, 1970, AND 1972*79

(DOLLARS IN THOUSANDS)

FIELD 1968 1 1970 I 1972 1973 1974 1 1975 1976 1 1977 1 1979 1/
1

ALLSOURCES, TO7AL 759,322 735,333 813070 760,739 757,818 8942325 973,92e 896032 .699,595

ENGINEERING 82,537 95,834 67,761 50,691 58,607 63,199 69,893 84,558 91.255

PHYSICAL SCIENCES 180,260 161,034 111,672 89,253 86,760 68,757 64,930 57,182 58,519

ENVIRONMENTAL SCIENCES 2./....
.. .. 20,414 23,584 22,117 26,712 42,548 25,811 24,159

MeEHEMATICAL_SCIENCES 34,324 26,150 18,639 18,219 21,493 11,317 18,245 21,404 23,263

LIFE SCIENCES 364,396 3639258 496,369 465,101 477,274 645,575 686,989 607,105 450.023

PSYtHOLOGY 12,27D 11,971 15,570 36,662 14,063 10,206 8,112 7,917 6,086

SDCIAL SCIENCES .. 52,559 40,694. 511,441 56,035 531176 42,425 36,511 29,742 18,428

OTHER SCIENCES, N.E.0 32,976 36,392 31A4 21,194 24,328 26,134 46,698 629313 27,062

FEDERAL SOURCES, TDTAL 263,355 223,330 220,514 212,164 190,330 212,298 196,743 188,179 163,821

ENGINEERING . 29,192 25,381 16,538 12,572 11,899 13,121 14,827 16,860 21,657

PHYSICAL SCIENCES 70,358 46,600 23,638 22,156 19,906 18,181 18,290 20,815 31.065

ENVIRDNMENTAL SCIENCES 2/....
.. 8,059 5,629 6,678 5,726 62124 8,997 8,531

MATHEMATICAL SCIENCES 7,520 6,712 3,957 2,707 32932 1,669 1,832 12707 2,803

LIFE SCIENCES 130,963 126,599 149,587 154,469 137,782 167,492, 1501792 1329898 91,087

PSYCHOLOGY I 2,730 4.045 3,143 4,587 2,474 2,092 1,809 1,668 1,569

SOCIAL SCIENCES 11,1k0 6,963 8,814 5,060 3,772 2,156 1,518 1,988 2,004

_alikER SCIENCES, N.E.C. 11,482 8,230 6,758 4,994 3,897 12E/61 1,551 3,246 5,005

'

OTHER SOURCES, TOTAL .. 495,967 512,003 592,556 548,575 567,488 682,027 777,183 707,853 535,774

ENGINFERING 53,345 70,453 51:223 38,119 46,708 50,078 55,066 67,698 69,598

PHYSICAL'SCIENCES 109,902 114,434 882034 67,097 66,854 50,576 46,640 36,367 27,354

ENVIRONMENTAL SCIENCES 2/.... .. 12055 17,955 15,439 20,986 36,424 16814 159628

MATHEMATICAL SCIENCES 26,804 19,438 14,682 15,512 17.0561; 9,648 16,413 19,697 20,460

LIFE SCIENCES .. 233,433 236,659 346,782 310,632 339,492f 478,083 5351197 474,207 358,936

PSYCHOLOGY 9,540 9,126 12,407 32,075 11,5891 8,114 .1:A62303 6,249 59317

SOCIAL SCIENCES 41,449 33,731 42,627 50,97n 49,4041 . 40,269 .::-344993 27,7.54 16,424

OTHER SCIENCES, N.E.C. 21,494 28,162 24,416 16,2102 20,441( 24,273 45:147 59,067 22,057

1/ DATA WERE. NOT COLLECTED IN 1978.
2/ NOT SEPARATELY AVAILABLE PRIOR TO
SOUR'Er NATIONAL SCIENCE FOUNDATION

19722 INCLUDED IN PHYSICAL SCIENCES.

TABLE 97. R60 EXPENDITURES AT UNIVERSITY*ADMINISTERED FEDERALLY*RUNDED
RESARCH AND DEVELOPMENT CENTERS/ FISCAL YEARS 1968, 1970, AND 1972..79

(DOLLARS IN THOUSANDS)

FISCAL YE"'

ALL r'RDC'S

CURRENT CONSTANT
DOILARS DOLLARS 2/

17 MATCHED FFRDC'S 1/

CURRENT CONSTANT
DOLLARS, I DOLLARS 2/

1968 718,930 873,548 635,674 772,386

1970 736,847 810,613 656.575 722,305

1972, 753,243 753,243 687,028 687,028

1973 816023 782,493 748,867 717,306

1974 86,098 768,976 790,649 702799
1975 986,736 791,923 911,100 731,220

1976 1,146,712 860,895 1,066,520 800,691

1977 1,383,814 971,779 1,29621618 9 , tr
1978 1,716,911 1,129,547 1,712,657 . 1,126,748

1979 10349797 1,171,185 1.928,563 19167,411

1- -------------

1/ THESE 17 FFRDC'S WERE IN EXISTENCE THROUGHOUT THE PERIOD.
2/ BASED ON THE GNP IMPLICIT PRICE DEFLATOR IN 1972 DOLLARS.
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE S. RCD EXPENDITURES AT UNIVERSITYAOHINISTERED FEDERALLYFUNOED RESEARCH AND
DEVELOPMENT CENTERS BY CHARACTER OF WORK A.NO FIELD OF SCIENCE; FISCAL YEARS 1968, 1970, AND 1972..79

(DOLLARS IN THOUSANDS)

CHARACTER ANO-FIELD 1968 1970
1 1

1 1972 / 1973
1 I

TOTAL 718,930 736,847 753,243 816,923

CHARACTER OF WORK; 1/

BASIC RESEARCH 275,595 268,732 243,070 296,492
RESEARCH ANO,APPL1E0

DEVELOPMENT 443,335 468,115 509,373 520,431

FIELO OF SCIENCE;

ENGINEERING 178,945 189,060 195,393 251,539

PHYSICAL SCIENCES 410,362 428,189 426,027 425,1'07
ASTRONOMY 27,330 19.765 28,089 28,055
CHEMISTRY 61,718 71,229 74,375 73y114
PHYSICS ' 306,294 317,549 305,086. 318,002
OTHER, 15,020 19,646 18,477 5,936

ENVIRONMENTAL sciEWtEr 27,875 26;970 36,684 40,647

MATHEMATICAL SCIENCES 37,147 38,213 41,174 53,178
MATHEMATICS 2/ 141744
COMPUTER SCIENCES 2/ 38,434

LIFE SCIENCES 32,602 34,176 35,854 33,964
8FOLOGICAL SCIENCES 26,352 26,804 28,81U 24,344
AGRICULTURAL SCIENCES 1/ 35
MEOICAL SCIENCES 5,634 6,753 3,656 3,312
OTHER, N.E C 616 619 3,388 6,273

PSYCHOLOGY 5,661 1,506 1428 898

SOCIAt SCIENCES 8,945 5,059 8,568 169
ECONOMICS 149 20 o o
POLITICAL SCIENCE 336 220 89 o
SOCIOLOGY 604 102 54 169
OTHER, N.E C 7,856 4,717 ....8,425 o

OTHER SCIENCES, N.E C 17,393 13,674 8,115 11,421

60

1974

J.

865 098

285,082

580,016

259,080

455,418
29,944
64,P20
268,187
92,367

47,864

54,339
169002
38,337

34,367
26,211

3,877
41279

850

1 1

1975 1 1976 1977 1 1978 1 1979

9860736

309,195

677,541

275,682

523,160
31,153
69,658
322,464
99,885

63,175

62,416
17,715
44,701

42,284
.31,661

0
4,963
5,660

306

10146,712

358,811

787,901

299,683

622,887
32,452

9761632
117,535

77,476

71,641
229063
49,578

50,198
38,253

0
5,081
60364

92

330 795 1,288
14 795 1,277
o o 0

316 o o
o o 11

I,

1,113014 1.1160911 1,934.79

402,168

981,646

380,420

736,802
41,500
111,564
447,110
136,628

1000991

78,584
15,358
63,226

57,949
43069

S54
4,761
9,265

87

3,301
3,280

0
0

21

522,213

854,455
38,452
97,529
568,040
150,434

128,217

119,203
8,100

111,103

58,439
48,154
1,206
7,963
1,116

103

5,119
3,875
1,244

12,850 18,918 23,447 25,690 29,162
1 _1 _1 I. 1 - ___1 __1 _1 1 1

1/ _OATA WERE NOT COLLECTED IN 1978.
2/ NOT SEPARATELY AVAILABLE PRIOR TO 1973..
3/ NOT SEPARATELY AVAILABLE PRIOR TO 1972, INCLUOED. IN Eq0LOGICAL SCIENCES;

ESTIMATED FOR 1972 AND 1973, BASED ON DATA COLLECTEO .141 1974.
SOURCE; NATIONAL SCIENCE FOUNDATION
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718,30

1,216,494

561,013

1,003,562
46,099

101,142
504,519:
2710502

141,100

126,850

120,236'.

73,441-
62,659;
1,551
7.179.
2,052

110

50661.
3,735
2,126:

22,790'



(3/

or

TABLE 59. INSTOGCTORATES
BY F/ELD

ELD OF SCIENCE
--I

TOTAL, ALL FIELDS

EP:00E0:114G
,L,..-."-AERONAUTICAL

AGRICULTURAL
BIOMEDICAL
CHEMICAL
CIVIL ., ,

EILECTRICAL
ENGINEERING SCIENCE
.INDUSTRIAL
MECHANICAL
METALLURGICAL/MATERIALS .....
MINING
NUCLEAR
PETROLEUM
ENGINEERING, N.E.0

PHYSICAL SCIENCES
ASTRONOMY
CHEMISTRY .1
PHYSICS
PHYSICAL SCIENCES, N.E.C.

ENVIRONMENTAL SCIENCES
ATFOSPHERIC SCIENCES
GEOSCIENCES .OCEANOGRAPHY
ENVIRONMENTAL SCIENCES,

N.E C

MATHEMATICAL SCIENCES
COMPUTER SCIENCE
NATHEMATICS AND

APPLIED MATHEMATICS
STATISTICS

LIFE SCIENCES

.AGRICULTuRAL SCIENCES

BIOLOGICAL SCIENCES ,
.ANATOMY

BIOCHEMISTRY
BIOLOGY
BIOMETRY/EPIDEMIOLOGY
BIOPHYSICS
BOTANY
CELL BIOLOGY
ECOLOGY
ENTOMOLOGY/PARASITOLOGY
GENETICS
MICROBIOLOGY
NUTRITION
PATHOLOGY
PHARMACOLOGY
PHYSIOLOGY
ZOOLOGY
BIOSCIENCES. N.E C

HEALTH SCIENCES
ANESTHESIOLOGY
CARDrOLOGY
CLINICAL PHARMACOLOGY
OENTISTRY
ENDOCRINOLOGY
GASTROENTEROLOGY
HEMATOLOGY
NEUROLOGY
NURSING
OISTETRICS/GYNECOLOGY
OPHTHALMOLOGY
0101111m0LARyNGOLOG7
PEDIATRICS
PHARMACEUTICAL SCIENCES
PREVENTIVE MEDICINE/

COMMUNITY HEALTH
PSYCHIAT61
PULNDRARY DISEASE
RAIIOLOGY
SPEECm PATHOLOGy/AUDIOLOGY
SURGERY
VETERINARY SCIENCES
CLINICAL NEDICInc. N.E.C.
HEALTH RELAIEO, H.E.C,

PSYCHOLOGY

, SOCIAL SCIENCES
AGRICULTURAL Eampracs
ANTHROPOLOGY
ECONOMICS t

(EXCEPT AGRICULTURAL)
GEOGRAPHY
HISTORY AND PHILOSOPHY

OF SCIENCE
LINGUISTICS
POLITICAL SCIENCE ,
SOCIOLOGY
SOCIOLOGY/ANTHROPOLOGY
SOCIAL SCIENCES. N.E.C. ..

IN DOCTORATE-GRANTING
OF SCIENCE;

1174
1-

16,660

1,029
33
28
25

186
76

175
141
46
75
173
10
20
3

36

3.853
147

2,365
1,337

4

294
58
151
63

22

146
54

78
14

10,572

296

5,245
218

1,368
711
21
182
130
203

3
125
193
602
94
319
358
481
151
84

5,031
102
517
56
36
231
zoo
236
213

191
92
43
161
/III

117
271
176
123
13'

315
59

1.234
9

342

424
51
26

68
22

6
4/
45
123

6
28

1974-79

1975

INSTITUTIONS

-_-_-_-_-_-_-_-_-_-_-_-_-__
1976

-I
1977 1979

I

17,034

e1,165
38
38
35
233
48
164
116
42
93

212
13
41

36

3,925

2,497
1,319

6

300
48
167
62

23

166
38

101
27

10,816

291

5,730
118

1,349
771
17

223
138
210
32
131
195
674
159
385
423
515
193
117

4.795
15
477
51
31
156
184
202
170
IA

174
104
42
412
200

14
279
(44
160
13

329
41

1.27n
19

369

293
27
33

44
7

6
25
20
O4
2

45

18,653

1,204
31
44'
51
233
97
173
97
IS

158
214
16
32
2

. 30

4,033
131

2.592
1,309

1

403
63

254
62

24

187
60

104
23

12.082

370

6.199
:79

1,419
817
22

241
135
242
10
116
ZOO
770
167
471
518
545
201
(126

5,513
64
498
43
102
237
171
276
195

1116

163
41
554
1/1

160
309
226
162
16

402
85

1,374
50

397

347
30
45

57
12

12
35
31
114

3

I

--I

19,753

1,230
48
27
67

227
134
168
107
20
146
210'
14
21
5

36

4,191
155

2,643
1,392

388
62
234
69

23

145
59

70
16

13,011

334

6,414
223

1,406
833
50

233
145

1'238

11
113
204
840
169
521
540
597
157
134

6,263
75
510
79
366
225
201
261
255

0
/72
186
30

580
235

134
357
240
175
30

441
102

1,555
46

394

344
28
53

66
9

22
30
32
100

4

30

18,589

1,073
28'

33
ZS
Zoe
113
135
80

128
220
7
20

51

4,028
117

2,599
1.310

329
46

205
55

23

203

?a

142
23

12,089

239

6,719
265

1,503
928
38
139
137
283
11

104
222
847
170
498
582
672
175
145

5,131
58
295
43

139
142
103
151
270

7

144
148
42

624
241

167.

320
146
113
26

301
25

1,461 t
145

456

411

41

98
6

11

31
36
121

4

49

MOTE! DATA FOR 1978 ARE NOT AVAILABLE.
SOURCEI NATIONAL SCIENCE FOUNDATION



62

TABLE 60. POSTOOCTORATES SUPPORTED BY FEDERAL SOURCES IN DOCTORATE...GRANTING
INSTITUTIONS 1 FIELD OF SCIENCE: 1974...74

FIELD OF SCIENCE 4 I 1974 ! I

1

TOTAL, ALL FIELDS

ENGINEERING
AERONAUTICAL
AGRICULTURAL
BIOMEDICAL
CHEMICAL
CIVIL
ELECTRICAL
ENGINEERING SCIENCE...tr
INDUSTRIAL
MECHANICAL s s

METALLURGICAL/MATERIALS
MINING
NUCLEAR
PETROLEUM
ENGINEERING, N.E.C.

11,797

705
19

22
117
44
121
130
14
47
136
10
9
1

PHYSICAL SCIENCES I 3060
ASTRONOMY

i.
114

CHEMISTRY I I 1080
PHYSICS 11162
PHYSICAL SCIENCES, N.E.C. cos 4

ENVIRONMENTAL SCIENCES I 237
ATMOSPHERIC,SCIENCES . 0 53
GEOSCIENCES I 112

OCEANOGRAPHY 56
ENVIRONMENTAL SCIENCES/

N.E.C. I 16

MATHEMATICAL SCIENCES
COMPUTER SCIENCE
MATHEMATICS ANO
APPLIED MATHEMATICS

STATISTICS s

94
39

46
9

LIFE SCIENCES 7,302

AGRICULTURAL SCIENCES --4-60--.

--1--- .

BIOLOGICAL-SCIENCES ,...,i,101,! 3,945
ANATOMY 149
BIOCHEMISTRY 1,059

' BIOLOGY 502
8IOMETRY/EPIDEMIOLOGY 12

BIOPHYSICS 151

BOYANY 91
CELL BIOLOGY 166
ECOLOGY 2

ENTOMOLOGY/PARASITOLOGY 573'

GENETICS 152
MICROBIOLOGY 448
NUTRITION 65
PATHOLOGY 237
PHARMACOLOGY 285
PHYSIbLOGY 371
ZOOLOGY 123
810SCIENCESe NIE C 49

HEALTH SCIENCES... 9:, 3.197
ANESTHESJOLOGY 46

CAR01010GY
A

333
CLINICAL PHARMACOLOGY 35
OENTISTRY 9
ENDOCRINOLOGY 149
GASTROENTEROLOGY e. 141

HEMATOLOGY 156

NEUROLOGY .... 157

NURSING 0

OBSTETRICS/GYNECOLOGY 94

OPHTHALMOLOGY 50

4 OTORHINOLARYNGOLOGY 47

PEONTRICS 364

PHARMACEUTICAL SCIENCES 155

PREVENTIVE MEOICINE/
COMMUNITY HEALTH 75

PSYCHIATRY 212
PULMONARY DISEASE 101

RIOIOLOGY 79
SPEECH PATHOLOGY/AUDIOLOGY 13

SURGERY C 188

17 VETERINARY SCIENCES 43

CLINICAL MEdICINE, N.E.C. 742
HEALTH RELATED, N.E.C. a

PSYCHOLOGY

SOCIAL SCIENCES.
AGRICULTURAL ECONOMICS
ANTHROPOLOGY 7

EcoNotitcs
(EXCEPT AGRICULTURAL)

GEOGRAPHY 4'

HISTORY ANO PHILOSOPHY
OF SCIENCE

LINGUISTICS
POLITICAL SCIENCE
SOCIOLOGY
SOCIOLOGY/ANTHROPOLOGY
SOCIAL SCIENCES. N.E.C.

. .

188

211

35
17

38
7

' I

13
12
72-
2

14

NOTE: DATA FOR 1978 ARE NOT AVAILABLE.
SOURCE: NATIONAL SCIENCE FOUNDATION

1 I

1975 I 1976, I 1977 1979
-1 .._,....L....,.__,

,

12,029 13,166 13,454 13,823

807 1157 425 771
26 33 39 23
20 23 15 111

26 34 41 27
136 160 173 144

55 71 ° 90 711

128 128 137 93
99' 115 91 75
24 9 8 4

66 .102 104 96
161 159 171 151

11 15 13 6

27' 17 10 6
o 2 6

28 19 24 44

3,114 3,272
76 97

1,874 2,024
1,164 1,151

0

227 3011."

42 60
126 193
.42 40

17 15

70 89
26 39

32 44
12 I 6

7,436 I 8,223

134 I 207

3,411
115

2,098
1,198

0

316
59
196
49

12

91
51

35
5

1,290

183

4,3714 40553 4073
150 134 159

1,101 1,145 1,146
527 655 610
12 16 . 32
110 212 211
67 471 93
178 t 5 178
28 9

67, 85 78
151 155\ 159
501 588 .1,. 622
101 99 r 116
287 358 367
361 423 429
411 465 466
167 150 107
72 84 91

2,931 3.163
37 43

287 266
43 32
II 45

100 146
101 ea
144 180

t 132 I 127

83 I 80
64 1 104
31 17

298 322
174 161

74 103
196 ,195

83 109
115 140

14

184 208
45 43

685 690
19 43

219 . 254

146 163
20 23
19 27

15 14

2 1

12 II

5 II

50 67

22

3.214
33

238
53
62
127
96
172
149

0

78
132
17

290
171

92
229
105
100
17

212
57

761
43

235

186
7

24

13
4

6
7

14

73

37

3,326
119

2,142
1095

0

263
44

163
41

.15

106
26

69
11

8,835

137 N.:.4

5,378
207

1,198
719
29
118.
89
208
11

78
196
690
130
415
479
549
140
122

3020
25

164
31
48
95
41

111
189

6
76
103
28
382
199

124
245
85
77
24
195
15

945
112

284

238
3

28

35
3

2

13
20
95
4

35



TAILE 61. POSTTDOCTORATES SUPPORTED ay NONFiDERAL SOURCES IN DOCTORATEGRANTING
INSTITUTJONS BY FIELD OF SCIENCE: 1.2747.2

FIELP OF SCIENCE 1 1974
1

1475 1 1976 1977 1474

TOTAL, ALL PIELOS 4,163 5.015 52487 61,299 4,766

ENGINEERING 324 358 347' 305 302

AERONAUTICAL 14 12 6 9 5

AGRICULTURAL 20 la 21 12 15

BIOMEDICAL 3 9 17 26

CHEMICAL 69 97 73 54 64

CIVIL 29 43 26 44 35

54 41 45 31 42
_ECECIRICAL
ENGINEERING SCIENCE 11 17 12 16 5

INDUSTRIAL 32 18 9 12 4

MECHANICAL 28 27 56 37 32

METALLURGICAL/MATERIALS
MINING

37
0

5!
2

55 39 69

NUCLEAR 11 14 15 11 14

PETROLEUM
ENGINEER,ING. N.E.C. 004

2

14 a 11 12 15

PHYSICAL SCIENCES 793 @II 761 780 702

ASTRONOMY 33 27 34 40 26

CHEMISTRY 585 623 568 545 457

PHYSICS 4...4
PHYSICAL SCIENCES, N.E.C.

175 155
6

118 194 215
2

ENVIRONMENTAL SCIENCES 57 73 95 72 66

ATMOSPHERIC SCIENCES 5 6 3 3 2

CEOSCIENCES 39 41 61 38 42

JCEANOGRAPHY 7 20 22 20. 14

ENVIRONMENTAL SCIENCES
N.E.C. 6 6 9 11

MATHEMATICAL SCIENCES 52 96 98 54 97

COMPUTER .SCIENCE 15 12 21 12

MATHEMATICS AND
APPhIED MATHEMATICS 32 69 60 35 73

STATISTICS/ f 5 IS 17 11 12

LIFE SCIENCES 3.270 3,380 5.855 4.721 3.254

AGRICULTURAL SCIENCES 136 157 1,55 151 102

BIOLOGICAL SCIENCES 1,300 1.359 1.346 1.541 1.341

ANATOMY 69 48 15 64 58

BIOCHEMISTRY 309 248 274 . 260 305

BIOLOGY 209 244 162 223 209

BIOMETRY/EPIOEMIOLOGY 9 5 6 18 9

BIOPHYSICS 31 33 29 22 21

BOTANY 39 71 64 52 48

CELL 8IOLOGY 37 32 37 60 75

ECOLOGY
4 2 2

ENTOMOLOGY/PARASITOLOGY 42 61 31 35 26

GENETICS 41 44 45 45 26

MICROBIOLOGY /54 173 182 218 157

NUTRITION 29 52 62 53 40

PATHOLOGY 22 . /8 . 113 154 83

PHARMACOLOGY 73 62 15 Ill 103

PHYSIOLOGY 110 104 100 .131= 123

'ZOOLOGY 28 26 51 50 35

BIOSCIENCES, N.E.C. 37 45 42 43 23

HEALTH SCIENCES 1,834 1,864 2.350 3.029 1.611

ANESTHESIOLOGY 56 58 21 42 33

CARDIOLOGY ....... 124 190 232 272 131

CLINICAL PHARMACOLOGY 21 16 11 26 12

DENTISTRY 27 20 57 304 91

ENDOCRINOLOGY 69 56 91 48 47

GASTROENTEROLOGY 54 63 8) 109 62

HEMATOLOGY 4.. 60 58 96 69 40

NEUROLOGY 56 32 62 106 81

NURSING .0 ;0

08STEIRICS/GYNECOLOGY ....4.. 105 91 106 94 88

OPHTHALMOLOGY 4
42 40 55 54 45

DTORH1NOLARYNGOLOGY
16 11 24 13 14

PEDIATRIC} 217 194 232 290 242

PHARMACEUTICAL SCIENCES 26 26 35 64 42

PREVENTIVE MEDICINE/
COMMUNITY HEALTA 4.. 42 20 57 42 43

PSYCHIATRY A
59 83 114 128 75

PULMONARY DISEASE 75 01 117 135 61

RAOIOLOGY 44 45 22 75 , 36

SPEECH PATHOLOWAUOIOLOGY' 14 2tr 13 2

SURGERYN. 117 1,5 194 236 106

VETERINAY SCIENCES 16 LO 42 45 10

CLINICAL MEDICINE, N.E.C. 492 565 684 794 516

HE,LTH RELATED, N.E.C. .4.... 11 10 7 3 33

1

.PSYCHOLOGY 151 150 143 . 159 172

1

SOCIAL SCIENCES A A.. 213 107 184 206 173

AGRICULTURAL ECONOMICS 16 17 7 22 3

ANTHROPOLOGY ...A ...... A.. 19 14 18 29 13

ECONOMICS
(EXCEPT AGRICATURAL)

,GEOGRAPHY

BO 19
15

43
11E

53
9

43
3

MISTORY AND PHILOSOPHY 1

OF SCIENCE 5 15 11 16 91

-LINGUISTICS A.. 56 13 24 23 26

POLITICAL SCIENCE 1... 33 15 20 18 16

SOCIOLOGY 51 34 47 27 26

SOCIOLOGY/ANTHROPOLOGY
4 2 3 3 0

SOCIAL SCIENCES, N.E.C.
_1

14
_1

13 7 13

1
14

NOTE: DATA FOR 1,4176 ARE NOT AVAILAOLE.

SOURCE! NATIONAL SCIENCE FOUNOATION
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TABLE 62. RESEARCH A'SSISTANTS IN DOCI61ATEGRANTING INSTITUTIONS
BY FIELD OF SCIENCEI 1574..79' .

FIELD OF SCIENCE I 1974 1 1975 1 1976
______

I

4977 I 1979

TOTAL, ALL FIELDS _ 39,611 40,147 42,728 43:914 48,497

ENGINEERING 10,995 10,897 11,259 11,792' 12,684
AERONAUTICAL 559 ' 528 485 491 501
AGRTCULTURAL 237 334 31/ 346 387
5IQMEOICAL 156 179 119 183
CHEMICAL 1.296 1,364 11429 19482. 1.1:2'
CIVIL 1.523 1,715 11514 1,937 11914/
ELECTRICAL 2056 2.159 2,127 2,412
ENGINEERING SCIENCE _ 611 601 600 506
1NOUSTRIAL 680 544 526 495 ,57D
MECHANICAL 1,458 1,414 1.599 1,611 1066
METALLURGICAL/MATERIALS
MINING

1.063
132

11111 1,117.
121'

1,188
130

1,3::

NUCLEAR 407 473 471 508 547
PETROLEUM° 70 73 83 99 132
ENGINEERING, N.E.C. 339 211 356 404 461

PHYSICAL SCIENCES 6.436 6,460 6.799 6.78/ 7,740
ASTRONOMY 227 211 211 197 213
CHEMISTRY

. PHYSICS
3.066
3,099 N27, 3,485

3,076
3.542
32017

4,051
3,452

PHYSICAT. SCIENCES, N,E.C. .6. 44 41 27 21 24

ENVIRONMENTAL- SCIENCES 2,618 2.778 .3,141 3,192 3,452
ATMOSPHERIC SCIENCES 404 466 488 493 520
GEOSCIENCES' 1.254 1.330 1.594 10,4 1'050
OCEANOGRAPHY 812 841 890 900 889
ENVIRONMENTAL SCIENCES,

118 141 169 196 193

MATHEMATICAL SCIENCES 11405 11369 1.504 1.4;5 , 1,626
COMPUTER SCIENCE 725 732 782 779 873
MATHEMATICS AND
APPLIED.MATHEHATICS 310 374 434 400 460

STATISTICS 287 263 288 306 293

LIFE SCIENCES 10,933 11,423 12011 13,169 15,129

AGRICULTURAL SCIENCES 3.786 4,165 41301 40102 ; 4,849

BIOLOGICAL SCIENCES 6,355 6.573 7;468 7.751 6015.
-ANATOMY 51 61 80 98 168

11029 1,010 1,159 1,219 10422.,510CHEMISTRi
BIOLOGY 758 034 1,010 931 1,104
BITJETRY/EPIDENIOLOGY 17 61 73 85 84
BIOPHYSICS 135 182 184 173 174
aOTANY 667 677 767 843 912
CELL BIOLOGY 80 76 98 126 144
ECOLOGY 155 154 206 227 ' 217
ENTOMOLOGY/PARASITOLOGY 608 655 659 664 812

, GENETICS 137 137 157 162 .186
MICROBIOLOGY _ 593 652 726 735 892
NUTRITION 7/9 687 800 912 1.004
PATHOLOGY 93 87 105 90 165
PHARMACOLOGY 239 292 311 393
PHYSIOLOGY 247 -1 /126 346 420 111
ZOOLOGY- 4 501 484 492 443 478
BIOSCIENCES, N.E.C. 226 238 314 312 346

HEALTH SCIENCES 792 785 338 1,016 1,365
ANESTHESIOLOGY 0 0
CARDIOLOGY
CLINICAL PHARMACOLOGY
-DENTISTRY 13 32 14 30
ENDOCRINOLOGY 2 6
GASTROENTEROLOGY 1 0
HEMATOLOGY 1 4

NEUROLOGY. 23 34 la 29 15
is 22 13 10 28 75

011STETRICS/GYNECOLOGY 3 11 14- 7 a
OPHTHALMOLOGY 10

(Zi OTORHINOLARYNGOLOGY 5 7 4
PEOIATRICS .a 13 7 0
PHARMACEUTICAL SCIENCES 180 171 208 243 358
PREVENTIVE MEDICINE/

COMPUNITY HEALTH. ____ 66. 84 111 100 149
PSYCHIATRY 10 .2 26
PULMONARY DISEASE 3 0
RADIOLOGY 1 42 77 52 51
SPEECH PATHOLOGY/AUDIOLOGY 151 127 165 186 198
SURGERY 12 4 10 9 o
VETERINARY SCIENCES 133 143 183 253 233
CLINICAL MEDICINE. N.E.C. sot 47 22 37 27 26
HEALTH RELATEOF N.E.0 57 77 53 51 176

.

PSYCHOLOGY 2.259 zetoa 2.244 2.293 2.333
. . .

SOCIAL SCIENCES 4,935 5412 5.070 5.202 5.533
AGRICULTURAL ECONOMICS 816 893 880 959 955
ANTHROPOLOGY ....p.o.e.. 350 375 131-- 392 374
ECONOMICS

(EXCEPT AGRICULTURAL/ 1.102 1.095 1,121 11099 1,112
GEOGRAPHY 217 218 241 230 212
HIS7ORY AND PHILOSOPHY /.-

OF SCIENCE kos. 9 2 10 12 11
LINGUISTICS

NPOLITICAL SCIENCE __

117
570

138
864

180
863

.153
780

171
955

SOCIOLOGY 977 915 1,006 1o038 927
SOCIOLOGY/ANTHROPOLOGY __

SOCIAL SCIENCES, N.E.C.'.....
106
311 3Z1

98
132

98
442

97
689

........,.......---.-...--...........-.....--1---.......o,1 ..1.....-..-.--1---...-.......1............-

NOTEI DATX FOR 1978 ARE Nqi AVAILABLE.
SOURCEI. NATIONAL SCIENCE FOUhtATION



TABLE 63. RESEARCH ASSISTANTS. SUPPORTED BY FEDERAL SOURCES IN OOCTORATEI,RANTINC
INSTITUTIONS BY FIELD OF SCIENCE: ,1974...79

I I I I I

FIELD OF SCIENCE I 1974 I 1975 I 1946 I 1977 I 1979

1 I..- -- i.... .J. ... .....---. -. ........i- .. ......-....

TOTAL. ALL FIELDS 22,317 ' 23086 24,427 26 193 27029

--ENGINEERING 6,693 6,892 7,168 7.507 7.978

AERONAUTICAL 415 395 335 364 360

AGRICULTURAL 55 9, 81 127 10
BIOMEDICAL
CHEMICAL

94
715

112
856

122
' 894

104
922

129
958

CIVIL 958 908 990 1,032 1,130

ELECTRICAL 1,617 1,674 1,640 1.810 1,858

ENGINEERING SCIENCE 463 436 411 302 4 359

INDUSTRIAL 321 241 196 230 244

MECHANICAL 836 900 1,074 1080 1,138

METALLURGICAL/MATERIALS 775 793 858 868 1.043

MINING 79 70 93 89 78

NUCLEAR 164 191 216 248 268.

PETROLEUM 12 19 41 40

ENGINEERING, 14..E C 190 205 239 287 255

PHYSICAL SCIENCES 5075 5.508 5,696 5,737 6,407

ASTRONOMY 187 174 181 158 171

CHEMISTRY 2,375. 2.629 2038 3,192

PHYSICS 2.795 2,690. 2,716 2,726 3.033

PHYSICAL SCIENCES..N.E.C. 18 IS a 15

ENVIRONMENTAL SCIENCES 1022 2.043 2,253 2.297 2,629

ATMOSPHERIC SCIENCES 333 378 444 ' 466 494

GEOSCIENCES 922 979 19083 6 1,375

OCEANOGRAPHY 586 619 624 657

ENVIRONMENTAL SCIENCES,
N.E.C. 81 67 102 85 103

4

MATHEMATICAL SCIENCES 810 743 776 857 996

COMPUTER SCIENCE 456, 441 410 , 494 614

MATHEMATICS AND
APPLIED MATHEMATICS 210 205 245 222 271

STATISTICS 144 97 121 141

LIFE SCIENCES 5,067 5:442 6,119 6.213 7,163

AGRICULTURAL SCIENCES 1.274 1.439 1,468 1.491 10605

BIOLOGICAL SCIENCES 30407 3,578 4,199 4.235 4.938

ANATOMY 27 33 55 65 91

BIOCHEMISTRY 699 644 811 848 995

BIOLOGY 444 530 685 597 774

8IOMETRY/EPIDEMIOLOGY 35 45 48 56 53

BIOPHYSICS 99 /36 139 131 128

BOTANY 239 265 287 334 388

CELL BIOLOGY 58 61 52 85 102

ECOLOGY 63 81 97 102 Ill

ENTOMOLOGY/PARASITOLOGY 233 238 245 236 214

GENETICS 64 86 aa 78 92

MICROBIOLOGY 385 421 477 453 631

NUTRITION 319 285 345 342 4 391

PATHOLOGY 57 52 52 53 84

PHARMACOLOGY 132 162 160 170 193

PHYSIOLOGY 131 148 174 235 213

ZOOLOGY 284 261 300 245 286

810SCIE4CES, N.E C 138 130 188 205 192

HEALTH SCIENCES 386 425 452 487 620

ANESTHESIOLOGY 0 0

CAROIOLOGY 0 0

CLINICAL PHARMACOLOGY 0 0

DENTISTRY 5 12 5 111

ENDOCRINOLOGY 2 3 2 3

GASTROENTEROLOGY 0

HEMATOLOGY 1

NEUROLOGY 19

.0

28 12 18 10

NURSING 13 36

OBSTETRICS/GYNECOLOGY a 14 6 , 6

OPHTHALMOLOGY 5 0 0 0 0

OTORHINOLARYNGOLOGY 5 2 5 5 4

PEDIATRICS 11 6 7 2 0

.PHARMACEUTICAL SCIENCES 101 99 141 148 /81

PREVENTIVE MEDICINE/
COMMUNITY HEALTH 43 41 55 55 59

PSYCHIATRY I 6 24

PULMONARY DISEASE
RADIOLOGY
SPEECH PATHOLOGY/AUDIOLOGY

1

30
62

0
49
57

40
53

36
73

27
87

SURGERY 10 1 a 9

VETERINARY SCIENCES .32 59 51 76 70

CLINICAL MEDICINE, N.E.C. 32 17 17 16 20

HEALTH RELATED, N.E.C. 16 42 24 24 69

PSYCHOLOGY 1,042 1.004 970 1.029 1.147

SOCIAL SCIENCE'S 1008 1,454 1,445 1.553 1,509

AGRICULTURAL ECONOMICS 271 299 282 357 323

ANTHROPOLOGY 110 156 118 . 114 127

ECONOMICS .

(EXCEPT AGRICULTURAL/ 286 292 229 269 281

GEOGRAPHY 15 58 79 66 64

HISTORY AND PH1LOSDPHY
OF SCIENCE 0 0 3 5 2

LINGUISTICS 91 68 115 90 68

POLITICAL SCIENCE 97 .94 108 101 110

SOC41LOGY 307 334 346 350 307

SOCIOLOGT/ANTHROPOLOGY 33 43 27 25 23

SOCIAL SCIENCES, N.E.C. ----- 128 110 138 176 204

1 ..1. - 1 1.-------L--------

NOTE: DATA FOR 1978 ARE NOT AVAILABLE,
SOURCE. NATIONAL SCIENCE FOUNDATION
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TABLE 64. RESEARCH ASSISTANTS
DOCTORATE,GRANTING INSTITUTIONS

FIELD OF SCIENCE

SUPPORTED

I 1974

BY NOWTEDERAL SOURCES IN
BY FIELD OF SCIENCE, 1974..79

s

t I

I 1975 1976 I 1977 I 1979
I-- 1 1 ..

I

707AL, ALL FIELDS 17.294 17.061 18.301 I 18.721 20.66

ENGINEERING 4,302 4.005 4.091 1 4.285 4.70
AERONAUTICAL 144 133 190 124 1

AGRICULTURAL 182 235 238 219 26
BIOMEDICAL 62 67 53 79 6
CHEMICAL 581 508 535 560 73
CIVIL 865 807 824 905 78
ELECTRICAL 530 485 4/17 602 69
ENGINEERING SCIENCE 156 165 189 204 15
INDUSTRIAL 359 303 330 265 32
MECHANICAL 622 514 525 531 62
METALLURGICAL/MATERIALS 288 318 289 320 31
MINING 53 41 35 41 2

NUCLEAR
PETROLEUM' ..

243
59

282) 255
61 . 64

260
58

27
9

ENGINEERING. N.E C 149 a '117 117 20

PHYSICAL SCIENCES 1.061 95 1.103 1.044 1133
ASTROhOMY 40 3 30 39 4

CHEMISTRY 691 56 694 704 85
PHYSICS 304. 32 360 291 41
PHYSICAL SCIENCES, N.E.C. 26 2 19 10 1

ENVIRONMENTAL SCIENCES 696 73 888 895 82
ATMOSPHERIC SCIENCES 71 a 44 31 2
GEOSCIENCES 362 35 511 463 47
OCEANOGRAPHY 226 22 266 290 23
ENVIRONMENTAL SCIENCES,

N.E.C. 37 7 67 111 9

MATHEMATICALSCIENCES 595 62 728 628 63
COMPUTER SCIENCE 272 29 372 285 25
MATHEMATICS AND

APPLIED MATHEMATICS IOC.' 16 189 178 111

STATISTICS 143 16 167 165 18

LIFE SCIENCES 50566 508 6.592 6.956 7.96

AGRICULTURAL SCIENCES .A 2,512 2,62 i,837 2.911 3.24

BIOLOGICAL SCIENCES 2o94e 2,99 3.269 3,516 3.97
ANATOMY 24 2 25 34 7

BIOCHEMISTRY 330 36 348 371 42
BIOLOGY 319 ' 30 325 334 33
BIOMETRY/EPIDEMIOLOGY 22 I 25 29 3

BIOPHYSICS 36 4 45 42 4

BOTANY 42e 41 410 509 52
CELL BIOLOGY 22 1 46 41 4

gOLOGY 92 7 rod 125 10
INTONOLOGY/PARASITOLOGY 375 41 414 424 59
GENETICS 73 5 73 84 9

MICROSIOLOGY 208 23 245 282 26
NUTRITION 460 40 45L, 570 61

PATHOLOGY 36 3 5 37 8

PHARMACOLOGY 107 12 13 141 20
PHYSIOLOGY 116 14 17 185 20
ZOOLOGY 217 22 19 198 19
BIOSCIENCES, N.E.C. ....... ea 10 12 107 15

HEACIN SCIENCES L.... 406 36 48 529 74
ANESTHESIOLOGY 0 0

CARDICLOGY 0 0

CLINICAL PHARMACOLOGY 0 0

DENTISTRY 0 2 9 1

ENDOCRINOLOGY 0. 0

cAs1110§HTMILOGY 0 0

HEMATOLOGY 0 0 1 4

NEUROLOGY 4 6 6 11
NURSING 9 12 17
OBSTETRICS/GYNECOLOGY 3 3 0 z

OPHTHALMOLOGY 5 0 0

OTORHINOLARYNGOLOGY 0 0 2

PEOIATRICS 2 1 0 0
PHARMACEUTICAL SCIENCES e7 672 67 95 17
PREVEhTIVE MEDICINE/
COMMUNITY HEALTH 23 43 56 45 9

PSYCHIATRY 9 0 1 1

PULMONARY DISEASE 2 0 0 0

RADIOLOGY 12 15 29 16, 2

SPEECH PATHOLOOY/AUDIOLOGY 91 70 112 . 113 11
SURGERY 2 3 2 0

VETERINARY SCIENCES 101 84 132 177 16
CLINICAL MEDICINE. N.E.C.. 15 5 20 11
HEALTH RELATED. N.E.C. . 41 35 29 27 10

PSYCHOLOGY 1,247 1.204 1.274 1.264 1.18

SOCIAL SCIENCES 3,527 3.558 3.625 3.649 4.02
AGRICULTURAL ECONOMICS ..X:
ANTHROPOLOGY

D 545
240

594
222

598
221

602
278

66
24

ECONOMICS
(EXCEPT AGRICULTURAL) ....* 316 803 892 830 ee

GEOGRAPHY 132 160 162 164 14
HISTORY AND PHILOSOPHY

OF SCIENCE 9 2 7 7

LINGUISTICS .' 86 70 65 63 10
POLITICAL SCIENCE 773 770 795 679 84
SOCIOLOGY 670 660 688 62
SOCIOLOGY/ANTHROPOLOGY 73

.584
'112 71 73 7

SOCIAL SCIENCES, N.E.C. 1153 241 194 265 48
I 1 .1. --I ..... 1--...-----

NOTE1 DATA FOR 1578 ARE NOT AVAILABLE.
.SOURCE1 NATIONAL 'SCIENCE FOUNDATION
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TABLE 65. FULLTIME EQUIVALENT RED SCIENTISTS AND ENGINEERS
EMPLOYED-IN, UNIVERSITIES AND.COLLEGESt 1969 AND 1972.050

. .

YEAR

..1969

NUMBER OF RED FTE'S

IIIIM

50,400

AVERAGE ANNUAL RATE
OF CHANGE

FROM PRECEDING YEAR

1972 48,900 1.0
1973' 46,900 4.1
1974 48,000 2.3

1975 51,600 7.5

1976 52,900 2.5

1977 54,400 2.8

1978 55.919 2.8

1980 57,116

SOURCEt NATIONAL SCIENCE FOUNDATION

TABLE 66. FULLTIME EQUIVALENT RED SCIENTISTS AND ENGINEER.S EMPLOYED IN
UNIVERSITIES AND COLLEGES BY FIELD OF EMPLOYMENTt 1969 AND 1980

FIELD OF EMPLOYMENT 1969 t 1980

TOTAL 50,400 57,116

ENGINEERS
PHYSICAL SCIENTISTS

5,654
7,830

7.118
7,234

ENVIRONMENTAL SCIENTISTS 1/ 2.690

MATHEMATICAL AND COMPUTER SCIENTISTS 1,899 2,120

LIFE SCIENIISTS 29.274 32,456

PSYCHOLOGIITS '` 1.427 1.658

SOCIAL SCIENTISTS 4.326 3.840

1/ INCLUDED WITH PHYSICAL SCIENTISTS IN 1969.
SOURCEt NATIONAL SCIENCE FOUNDATION
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TABLE 67. FULL".TIMP'EQUIVALENT SCIENTISTS AND ENGINEERS EMPLOYED kT UNIVERSITIES AND COLLEGES
BY FIELD OF EMPLOYMENT AND TYPE OF ACTIVITY: JANUARY 1978 AND JANUARY 1980

FIELD OF EMPLOYMENT

TOTAL

ENGINEERS
AERONAUTICAL AND ASTRONAUTICAL

,ENGINEERS
CHEMICAL ENGINEERS
CIVIL ENGINEERS
ELECTRICAL ENGINEERS
MECHANICAL ENGINEERS
OTHER ENGINEERS

TOTAL

:1978

2710560

270552

1,024
1,871
4,743
6,275
5,019
8,620

FTE'S

I 1980

282,173

290.90

1.239
2,094
4,765.
7,020
5,274
8,797

I RED

I 1978

55,919

5,894

290
454
713

1,328
828

2,281

FTE'S

I 1980

57,116

7,118

402
565
731

14888
937

2;596

PHYSICAL SCIENTISTS 30,580 30,598 6,99440 7,234
CHEMISTS 16,388 15,962 3,288 3,118
PHYSICISTS 12,071 12,113 2,1500 3,021
ASTRONOMERS 1/ 870 384n
OTHER PHYSICAL SCIENTISTS 2,121 1,654 905 712 -

ENVIRONMENTAL SCIENTISTS 8,888 8,959 2,571 2,690
EARTH SCIENTISTS ' 6,520 6,054 1,391 14181
ATMOSPHERIC SCIENTISTS 899 835 453 425
OCEANOGRAPHERS 14469 1,431 730 845
OTHER ENVIRONMENTAL SCIENTISTS 1/ 638 239

MATHEMATICAL ANO COMPUTER SCIENTISTS 28,188 30,192 2,464 2,120,
MATHEMATICIANS 22,4450 23,015 1,615 1,333
COMPUTER SCIENTISTS 5,728 7,177 847 786

LIFE SCIENTISTS 108,877 117,635 31,057 32,456
AGRICULTURAL SCIENTISTS 14,380 14,849 4,563 5,678
BIOLOGICAL SCIENTISTS 40,706 41,348 12,356 12,318
MEDICAL SCIENTISTS 53,791 56,383 -144137 13,770
OTHER LIFE SCIENTISTS 1/ 5,056 689

PSYCHOLOGISTS 20,150 19,289 2,033 1,658

SOCI'AL 'SCIENTISTS 47,325 46,308 4,907 3,840
ECONOMISTS 12,273 12,488 1,650 1,366
SOCIOLOGISTS 13,174, 12,295: 11,115 804
POLITICAL SCIENTISTS 10,136 9,842 757 585
OTHER SOCIAL SCIENTIST 11,742 11,682 14384 1,086

1/ DATA NOT AVAILAB E P IOR TO 1980.
NOTEI DETAIL MAY NOT ADO TO TOTAL 8ECAUSE OF ROUNDING.
SOURCE: NATIONAL SCIENCE FOUNDATION
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4

r TABLE 6e. FULLTIMEEQUIVALENT SCIENTISTS AND ENGINEERS EMPLOYECAT DOCTORATE'GRANTING INSTITUTIONS
BY FIELD OF EMPLOYMENT AND TYPE OF ACTIVITY! JANUARY 1978 " JANUARY 1980

FIELD OF EMPLOYMENT

TOrAL

ENGINEERS
AERONAUTICAL ANO ASTRONAUTICAL

ENGINEERS .... ..

1978

180.736

20,059

779

TOTAL FTE'S

1979
1_

186,545

.21,115

813

CHEMICAL ENGINEERS 1,655 1,714

`CIVIL ENGINEERS ' 3,339 3,325
ELECTRICAL ENGINEERS 4,142 4,591
MECHANICAL ENGINEERS 3,338 3,444

OTHER ENGINEERS 6,806 7,228

PHYSIGAL SCIENTISTS 17,398 17,307
CHEMISTS 8,661 8,331,

PHYSICISTS 7,356 7,355

ASTRONOMERS 1/ 705

OTHER PHYS1CAL SCIENTISTS 1,381 91-6

ENVIRONMENTAL SCIENTISTS 6.087 6,083

EARTH SCIENTISTS 4.020 3,642
ATMOSPHERIC SCIENTISTS 768 742

OCEANOGRAPHERS 1,299 1,487
OTHER ENVIRONMENTAL SCIENTISTS 1/ 212

MATHEMATICAL ANO COMPUTER SCIENTISTS 12,149 17,873

MATHEMATICIANS 9,319 9.561

COMPUTER SCIENTISTS 2,830 3,312

LIFE SCIENTISTS .. 91,355 95,774

AGRICULTURAL SCIENTISTS 12,302 12,771

BIOLOGICAL SCIENTISTS 28,047 28,957
MEDICAL SCIENTISTS 51,006 51,256
OTHER LIFE SCIENTISTS 1/ 2,790

,PS4C.1:1OLDTISTS 01926 8,594

SOCIAL SCIENTISTS 24,762 24,799

ECONOMISTS 6,882 7,022

50CIOLOGISTS 5.953 5,848
POLITICAL SCIENTISTS .. 4,818 4,847

OTHER SOCIAL SCIENTISTS 7,109 7,082

1/ DATA,NOT AVAILABLE PRIOR TO 1979.
NOTE1 DETAIL MAY NOT ADD TO TOTAL BECAUSE OF ROUNDING.
SOURCES 'NATIONAL SCIENCE FOUNDATION

70

I RED FTE'S

19" 1978 I 1979 1980

193,589 53,317 54,432 55,433

21,884 .5,656 6,967 .6,969

1,003 278 317 394
1,861 451 522 557
3,386 674 716 711
4,930 1,262 1,763 1,840
3,589 783 972 906
7,114 2,208 2,677 2,559

17,805 6,619 6,647 6,909
8,439 3,047 3,025 2,936
7,578 2,674 2,738 2,901

681 313 362
1,106 697 573 710

6,198 2,429 2,772 2,580
3.775 1,294 1,190 1,102

731 430 433 423
1,282 706 1,064 827
409 86 228

13,894 2,194 1,760 1,947
9,967 1,430 1,052 1,204
3.927 759 708 743

100,291 30,208 31,181 31,981
12,805 4,346 5,384 5,554
29,448 11073 11,797 12,005
54,097 13,990 13,508 13,741
3,942 491 680

8.812 1,816 1,445 1,506

24,707 4,399 3,660 3,542
7,133 1,529 1,325 10302
5,605 968 814 700
4,830 651 546 529
7,137- 1,251 975 1011

L.
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Table 69. Scientists and engineers by field, labor force status, arid sex: 1974, 1976, and 1978

Field

Total Total labor force Outside labor force

1974 1976 1978 1974 1976 1978 1974 1976 1978

Total, all fields 2,481,800 2,705,800 2,741,400 2,288,000 2,451,700 2,507,600 193,800 254,100 233,800
Men 2,265,000 2,455,800 2,475,300 2,104,700 2,240,000 2,270,400 160,300 215,800 204,900
Women 216,800 250,000 266,100 183,300 211,700 237,200 33,500 38,300 28,900

Physical scientists 247,900 280,600 254,600 206,500 237,300 216,700 41,400 43,300 37,900
Men 227,200 254,100 231,800 189,900 215,800 200,700 37,300 38,300 31,100
Women ' 20,700 26,500 22,800 16,600 21,500 16,000 4,100 5,100 6,600

Mathematical scientists 101,000 110,200 107,800 84,500 92,200 89,800 16,500 18,000 18,000
Men 81,000 87,200 88,000 70,600 76,000 71,800 10,400 11,200 16,200
Women . 20,000 22,900 19,800 13,900 16,200 18,000 6,100 6,800 1,800

Computer specialists 170,000 179,900 237,500 167,100 173,50C 234,600 2.900 6,400 2,900
Men 135,400 143,500 194.800 135,400 139,500 193,900 (1) 4,000 ''' 900
Women 34,600 36,400 42,700 31,700 34,000 40,600 2,900 2,400 2,100

Environment& scientists 79,000 85.700 80,800 71,500 77,400 73,900 7,500 8,300 6,900
Men 73,700 79,300 72,200 67,100 73,000 66,200 6,600 6.300 6,000

, Women 5,300 6,400 8,600 4,400 4,400 7,800 900 2,000 900

Engineers 1,291,600 1,375,200 1,396,400 1,228 50o 1,268,000 1,285,000 63,000 107,200 111,300
Men 1,284,900 1,366,900 1,374,600 1,224,200 1,261,000 1,264,500 60,700 105,900, 110,100
Women 6,700 8,300 21,700 4,400 7,000 20,500 2,300 1,300 1,200

,
Life scientists 266,000 314,100 327,600. 243,400 286,300 295,800 22,600 27,800 31,800

Men 214,100 253,300 255,400 197,400 232,700 231,500 16,700 20,600 23,900
Women 51,900 60,800 72,200 46,000 53,700 64,300 5,900 7,200 7,900

Psychologists 109,300 122,900 131,700 94,000 105,700 123,200 15,300 17,200 8,50Q
Men 84,200 92,300 95,700 73,000 80,000 91,100 11,200 12,300 4,600
Women 25,100 30,700 36,000 21,000 25,700 32,100 4.100 4,940 5,900

Social scientists 217,000 237,200 205,100 192,400 211,400 188,500 24,600 , 25,600 16,600
Men 164,000 179,200 162,800 147,100 162,100 150,600 16,900 17,100 12,200
Women 53,000 58,000 42,200 45,300 49,300 37,800 7,700 8,600 4,400

'Too few cases to estimate.
NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation

Table 70. Scientists and engineers by field, employment status, and sex: 1974, 1976, and 1978
'

Field

Total employed In science/engineering Outside science/engineering Unemployed but seeking e pioyment

1974 1976 1978 1974 1976 1978 1974 1976 1978 1974 1976
.

1978
.

Total, all fields 2,248,200 2,377,200 2473.200 NA 2.090.300 2,091,900 NA 286.800 381,300 39,800 74,600 34,400
Men 2,072,100 2,179,900 2,241,700 NA 1,914,500 1,957,400 NA 265,600 284,300 32,600 60,100 , 28,700
Women 176,100 1973200 231,500 NA 175,900 134,600 NA 21,300 97,000 7,200 14,500 5,700

Pbysical scientists 201,400 227,400 212,400 NA 189,400 184.700 NA 38,000 27,600 5,100 9,900 4,300
Mon . 185,500 207,500 197,400 NA 176,400 174,400 NA 31.100 22,900 4,400 8,400 3,400

.

Women 15,900 19,900 15,000 . NA 13,100 10.300 NA 6,900 4,700 700 1.500 1,000

Mathematical scientists 82,800 88,300 8s.400 NA 85,700 42.900 NA 2,600 45,600 1,700 . 3,980 1,400
Men 69.300 72,700 70.900 NA 70,300 38,100 NA 2.300. 32,700 1,300 3,300 900
Women 13,500 15,600 17.500 NA 15,300 4,800 NA 300 12,800 400 500 500

Computer specialets 186,200 172,300 234.000 NA 167,200 231.400 NA 5,200 2,500 900 1,200 600
Mon . 134,900 138,700 193.400 NA 134,400 191,100 NA 4,300 2,200 500 800 600
Women . ..... 31,300 33,600 40,600 NA 32.700 40,300 NA ' 900 300 400 400 . 100

Environmental scientists 69,100 74,800 72,200 NA 52.000 62,400 NA 22,900 9,900 2,400 2,600 .1,700
Mon 64,80,0 71,100 64,600 i NA 49,900 57,500 NA 21.200 7,100 2.300 1.800 1,600
Womene 4,3190 3,700 7,700 NA 2,100 5,000 NA 1,600 2,700 100 700 100

Engineers 1.212,600 1,240,700 1,268,400 NA 1,1:1,400 1.201,200 NA 117300- 67,200 16,000 27,200 I700
Men 1.206,300 1,234,000 1,248,500 NA 1,117,2'10 1,183,400 NA 116,500 65,100 15.900 26.900 4)6,000
Women 4,300 6,700 19,800 NA 5,80. 17,800 NA 900 2,100 100 300 700

,
Lile scleritists 238,600 277.500 291.000 NA 224,900 201,800 NA 52,600 89,100 4,800 ,, 8,800. 4,900

Men 193,400 226,000 227.800 NA 176,400 165,600 . NA 49,600 62,100 4,000 6,600 3,800
Women 45,200 51,400 63,200 NA 44 ..;,0 36,200 NA 2,900 26,900 800 2,200 1,20d

Psychologists
. Men

89,800
71,500

97,800
76.700

120,900
89,700

NA
NA

84,200
64.600

71,200
58,200

NA
NA

13,500
12.100

49,700
31,500

4,400 k.,
1,500

8,000
3,300

2.300
1.400

Women 18,100 21,100 31,200 Nl 19,700 13,100 NA 1,400 18,200 2,900 4,700 900

Social scientists 187,900 198,300 186.000 NA 183,600 96.200 NA 34,700 89,800 4,500 13.100 2,500
144.509 153.200 149.500 NA 124.900 89,000 NA 28.300 60.500 2,700 9,000 1,100

Women 43,400 45,200 36,400 NA 38,700 7,200 NA 61400 29.300 1,800 4,200 1,400

NA: Not available
NOTE: Detail may not add to total because of rounding.
SOURCE: Nadonal Science Foundation
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Table 71. Scientists end engineers by field, sex; and typo of employer: 1974, 1976 and 1978

Field.

Total
..

.
-

Business & industry
Educational
Institutions

Federal
Government All other'

' 1974 //,' 1976 1978 1974 1976 1978 1974 1976 I 1978 1974 1976 1978 1974
1

1976 1978

Total, all &aids 2,248,2a0 2,377,200 2,473200 1,376,200 1,433,1 og 1,528,100 341,300 370,700 380,800 189,100 205,600 205,800 341,500 367,800 358,400
Men 2,072,100 2,179,930 2,241,700 1,313,800 1,362,600 1,445,300 288,200 . 312,100 304,800 175;500 189,700 187,300 294500 315,600 304,600
Women .. . .. 176,100 197,200 231,500 )62,400 70,500 82,700 53,100 58,600 76,000 13,600 15,900 18,600 47,000 52,200 54,000

. .

Physscal scientists 201,400 227,400 212400 98,000 108,700 116,300 47,400 54,100 55,500 19,600 22,800 18,000 36,400 41,700 22,600
Men . . 185,500 207,500 197,400 89,300 99,000 108,400 44,200 49,400 51,500 18800 21,100 16,900 33,200 38,000 20,500

Women .. 15,900 19,900 15,000 8,700 9,700 7,900 :3,200 4,700 4,000 800 1,800 1,100 3,200 3,900 2,100

Mathematical scientists 82,800 88,300 88,400 32,000 33,600 34,200 21,900 34,800 35,100 7,900 8,700 9,400 11,000 11,300 9,700

Men 69,500 72,700 70,900 27,000 27,900 25,600 28,100 29,800 28,600 6,100 6,600 8,800 8,100 8,400 7,800
Women . , 13,500 15,600 17,500 5,000 5,700 8600 3,900 4,800 6,500 1,800 2,100 600 2,900 3,000 1,800

, '

Computer spectaists .. . . 166,200 172,300 233,900 121,600 125,900 173,000 13,400 13,800 17,900 13,900 14,300 14,600 17,300 18,200 28,800
Mell . . 1. 134,900 138,700 193400 . 99,100 101,600 145,100 10,600 10,900 ,- 13,900 . ,11,300. 11,600 12300 13,900 14,600 22,300
Women . ". 31,300 33,600' 40,600 22,500 24,300 27,800 2,800 2,960 4,000 2,600 2,800 2,300 3,400 3,800 6,600

Environmental scientists 69,100 74,800 72,300 36,200 40,400 40,400 10,100 11,100 12,900 10,600 11,10 10,400 12,100 12,200 8,600
Men .. . 84,800 71,100 64,600 34,800 38,900 36,000 9,100 10,500 11,300' 9,600 10,504 9,500 11,200 11,200 7,900

. Women . . . 4,300 3,700 7,700 1,400 1,500 4,400 1,000 600 1,600, 1,000 900 900 900 700

Engineers . 1,212.600 1,240,700 1,268,400 939,6d0 959,700 985,400 43,100 43,900 48,700 95,100 7500 90,600 134,800 139,500 143,700
Men 1,208,300 1.234,000 1,248,500 936,700 955,100 969,100 42,900 43,600 47,700 94,700 96,900 89,200 134,000 138,400 142,500
Women 4,300 6,700 19,800 2,900 4,600 16,300 200 300 900 400 700 1,400. 800 11) 00 1,200

Ufa scientists 238,600 277,500 291,000 89,500 102,000 86,4,00 . 75,300 86,100 94,400 17,900 . 25,600 41,800 55,900 63,700 68,200
Men 193,400 226,000 227,800 78,000 88,300 77,300 56,300 66,500 65,500 16,000 23,100 35,500 43,100 49,000 49,600
Women 45,200 51,400 63,200 11,500 13,700 9,100 19,000 20,700 28,900 1,900 2.500 6,400 12,800 14,600 18,800

Psychologists 89,800 97,800 . 120,900 17,700 18,700 31,600 39,300 42,900 55.300 5,100 5,400 4,000 27,500 30,700 29,900
Men .

Women
.

71,500
18,100

76,700
21,100

89,700
31,200

14,100
3,600

14,800
3,900

28,500
3,000

33,700
5,600

36,100
6,700

36,000
1.400

4,500
600

4,700
700

3,100
900

19,200
8,300

21,200
9,600

22,100
7,900

Social Scientists . 187,900 198,300 186,000 41,600 44,100 60,800 80,600 84,300 61,300 19,000 20,000 17,000 46,500 49,900 46,700
Men . 144,500 153,200 149,500 34,800 37,000 55,300 63.300 66,300 50,200 14,500 15,300 12,000 31,800 34,600 31,900
Wornei 43,400 45,200 36,500 6,800 7.100 5,600 17,500 17,900 11,100 4,500 4,700 5,000 14,700 15.400 14,900

1

' Includes nonprofit organizations; mlitary; State, local, and other government: other and no report.
NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation
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Table 72. Scientists and engineers by field, sex, and primary work activity: 1974, 1976, and 1978

Field

Total Research and Development

4 .
Research Development Management of R&D

1974 1976 1978 1974 1976 1978 1974 1976 1978 1974 1976 1978

Total, ail fields . 2,248,200. 2,377,200 2,473,200 210,400 231,700 278,000 380,500 .396,400 407,300 191,300 202,600 228,200

. Men 2,072,100 2,179,900 '2,241,700 180,500 197600 230,600 371,500 386,100 393,500 181,600 192,000 218,400

Women 178,100 197,200 231,500 29,800 34,100 47,300 9,000 10,100 13,800 9,700 10,500 9,800

P.hysical scientists,. 201,405 227,400 212,400 54,500 62,700 66,500 24,500 27,600 28,000 21,100 24,300 ,28,600

Men 185,500 207,500 . 197,400 48,900 55,400 59,700 22,900 25,900 26,400 20,800 23,700 28,000

Women 15,900 19,900 15,000 5,500 7,400 6,800 1600 1,800 1600 300 600 600

Mathematical .
a

scientists 82,800 .88,300 88,400 4,600 5,500 12,700 6,200 6,700 3,600 5,400 5,800 6,800

. Men 69,300 72,700 70,900 4,400 5,000 10,400 6600 6,300 3,600 4,300 4,500 6,500

Women 13,500 15,600 17,500 400 500 2,300 200 400 (') 100 1,300 300

CbmDuter
. .

specialists 166,200 172,300 233,900 2,300.
. .

2,300 '5,700 20,900 21,300
. .

28,200 6,500. 6,700 04,300.

Men 134,900 138,700 193,400 1,900 2,000 5,300 17,300 17,500 23,700 5,800 5,900 13,200

Women .. 31,300 33,600 46,600 400 400 600 3,800 3,700 4,400 700 700 1,100

.
Envirohmental

scientists 69,100 74,800 72,300 14,900 15,900 20,600 2,700 2,800 5,500 3,100 3,600 4,500

Men 64,800 71,100 64,600 13,300 14,700 17,700 2,500 2,700 5,300 3.000 3,500 4,200

Women . 4,300 3,700 7,700 1,500 1,300 2,800 200 100 200 1,100 100 . 300

Englneers 1,212,800 1,240,700 1,268,400 48,300 49,500 50,300 319,900 328,100 327,800 118,400 120,800 125,200

Men 1,208,300 1,234,000 1,248,500 47,900 48,800 48,300 318,200 325,900 323,700 118,100 120,500 123,800

Women 4,300 6,700 19,80b 400 600 2,000 1,700 2,200 4,200 300 300 1,300

Life scientists 238,600 277,500 291,000 59,400 67,600 89,400 2,400 4,800 9,300 16,100 19,200 22,500

Men . 193,400 226,000 227,800 43,400 49,500 63,900 2,000 4,200 6,800 12,600 15,500 19,300

Women . . 45,200 51,400 63,200 16,000 17,600 25,300 400 600 2,500 3,500 3,700 3,200

Psychologists . 89,800 97,800 120,900 8,300 9,200 11,400 (') 400 500 6,700 7,300 7,800

Men 71,500 76,700 89,700 6,300 6,800 8,200 (') 300 300 6,000 6,400 6,200

Wo en 18,100 21,100 31,200 2,000 2,400 3,200 (') 100 200 700 900 1,600

1

Social sci Mists 187,900 198,300 186,000 18,000 19,400 21,600 3,900 4,700 4,400 14,000 14,800 18,500

M n 144,400 153,200 ,149,500 14,400. 15,400 17,200 2,600 3,400 3,700 11,000 11,800 17,200

VI men 43,500 45,200 36,500 3,600 4600 4,400 1,300 1,300 700 3,000 3,000 1,300

Table 72 - Con.

Field

. Management Teaching Other'

1974 1976 1978 1974 1976 1978 1974 1976 1978

Total, all fields 353,500 370,800 394,800 223,700 237,100 225,200 888,900 938,700 940,000
Men 336,900 354.600 377,700 188,800 202,300 179,900 811,000 847,600 841,700

, Women . 14,600 16,300 17.100 34,800 34,800 .45,200 78,000 91,300 98,300

Physical scientists 10,100 11,800 16,900 29,800 32,900 25,800 61,500 67,900 46,500
Men 9.700 11,300 16,300 27,900 31,000 24,400 55,300 60,200 42,600
Women 400 600 600 1,900 1,900 1,400 6,200 7,700 3,900

Mathematical
scientists 6,000 6,600 8,600 25,000 28,200 29,300 35,400 35,500 27,600

Men 4,900 5,200 6,100 20,900 23,600 25,600 28N0 28,000 16,600
Women 1,100 1,300 500 4,100 4.700 3.700 6,600 7,500 "0,800

Computer
specialists 20,800 21,200 20,000 2,600 2,700 6,700 113,100 118,200 159,00C

M en 17.800 18,100 18,500 2,200 2,300 5,600 89,900 92,900 127,100
Women 3,000 3,100 1,500 400 400 1,100 '23,200 25,400 31,900

Environ*mental
scientIsts . 9,000 9,800 7,100 6,500 6,500 6,300 33,000 36,200 28,400

Men 8,900 9,700 7,100 6.000 6,100 5,900 31,000 34,400 24,400
Women 100 200 () 400 300 400 2,000 1,800 3,900

Engineers . . 244,200 249.000 247,400 31,300 '31,800 25,100 450,500 461,600 492,700
Men 243,800 248,500 246,800 31,300 31,800 25,000 499,000 458,700 481,100
Women . 400 500 600 (') (I WO 1,400 2,800 11,600

Life scientists .. 23.200 29,900 47,300 42,700 46,600 56,100 94,800 110,000 66.500
M en 21.100 27,2b0 42,300 32,700 37,000 37,500 81,700 92,800 57,900
Women . 2,100 2,100 5,100 10,000 9,700 18.500 13,100 17,200 8.500

Psychologists . 6.700 7.400 12,600 22,400 23,500 29,100 45,500 50 ,000 59,400
M en 5,200 5.800 9,800 18,300 19.400 17,600 35.700 38,000 47,600
Women . 1,500 1,600 2,800 4,100 4,100 11,500 9,800 12,000 11,800

Social scientists 33.500 ' 35.200 34,900 62,700 64,900 46,900 55,800 59,300 60,000
Men 27.500 28.5b0 28,800 49.500 51,300 38.300 39,500 42,200 44,300
Women 6,000 6.300 6.100 13,200 13,600 8,600 16,300 17.000 15,400

'Includes consulting; production/Inspection; reporting, statistical work, computing; other activities and no report
'Too lew cases to estimate.
NOTE: Detail may not add tg total because ol rounding.
SOURCE: National Science Foundation.



Table 73. Scientists and engineers by field, labor force status, and race: 1974, 1976, and 1978
. - -

Fieki

Total Total labor force Outside labor tome

Total White Black Asian I Other' Total White Black 1 Asian I Other' Total

Total, all fields

Physical scientists
t' Mathematical scientists

Computer specialists
Environmental scientists
Engineers
Life scientists
Psychologists
Social scientists

Total, all fields

Physical scientists
Malhematical scientists
Computer speciaksts
Environmental scientists
Engineers
Life scientists
Psychologists
Social scientists

Total, all fields .

Physical scientists
Mathematical scientists
Computer specialists'i Environmental scientists
Engineers
Life scientists ..
Psychologists
So Cial scientists

Black I Asian Other'

1974

2.481,800 2 375,600 38,500 .43,900 23,800 2,288,000 2,188,500 35,500 41,200 22,800 193,800 187,100 3,000 2,700 1,000

247,900 235,400 4,100 6,200 2,100 206,500 195,000 4,100 6,000 1,400 41,400 40,400 (2) 200 800

101,000 96,700 2,500 1,500 400 84,500 80,600 2,200 1,300 400 10,500 16,100 300 200 (2)

170,000 182,500 3,300 3,500 700 167,100 160,000 3,000 3,400 700 2,900 2,500 300 100 (2)

79,000 77,300 200 700 700 71,500 70,000 200 700 600 7,500 7,300 (2) (2) 100

1,291,600 1,246,700 11,800 22,300 10,800 1,228,600 1,184,900 10,900 22,000 10,800 63,000 61,800 900 300 (2)

266,000 255,700 3,200 3,700 3,400 243,400 233,900 2,700 3,400 3,400 22,600 21,800 500 300 (2)

109,300 103,500 1,800 3,000 1,000 94,000 88,500 1,700 2,500 1,000 15,300 14,700 100 500 (2)

217,000 197,800 11,600 3,000 4,600 192,400 175,400 10,700 1,900 4,400 24,600 22,400 900 1,100 200

1976

2.705,800 2,593,600 40,400 45,400 26,400 2,451,700 2,348,200 36,000 42,600 24,800 254,100 245,400 4,400 2,800 1,600

280,600 266,300 4,400 5,900 4,000 237,200 224,800 3,400 5,600 3,600 43,300 41,500 1,000 300 500

110,200
179,900

105.300
171,800

2,700
3,700

1,600
3,700

500
BOO

92,200
173,500

88,000
185,400

2,400
3,700

1,200
3,600

500
800

18,000
6,400

17,300
6,400

300
(2)

400
(2) ?2))

85,700 84,600 100 500 500 77,400 76,300 100 500 500 8,300 8,300 (2) (2) (2)

1.375,200 1,327,300 12,600 23,000 12,400 1,268,000 1,222,400 12,200 21,400 12,100 107,200 104,900 400 1,600 300

314,100 302,100 -3;600 4,100 4,200 286,300 275,600 3,000 3,900 3,800 27,800 26,500 600 300 400

122,900 116,900 1,600 3,300 1,100 105,700 10b,100 1,500 3,200 1,100 17,200 16,800 200 100 100

237,200 219.400 11,600 3,400 2,800 211,400 195,700 9,800 3,300 2,600 25,600 23,700 1,800 100 100

1978

2,741,400 2,621,200 41,800 53,700 24,700 2,507,600 12,393000 39,600 51,300 23,200 233,800 227,600 2,200 2,500 1,500

254,600 243,300 3,700 5,700 1,900 216,700 206,800 3,200 5,300 1,400 37,900 36,500 500 400 500

107,800
237,500

101,300
229.100

3,000
1,400

2,000
6,900

1,400
100

89,800
234,600

83,900
226,300

2,900
1,300

1,800
6,900 l '210°°0

18,000
2,900

17,400
2,800

100
100

100
100

200
(2)

80,800 78,900 700 600 500 73,900 72,200 700 600 500 6,900 6,700 (2) 100 100

1,396,400 1 344,000 11,400 27,000 13,900 1,285,000 1,234,400 10,600 26,400 13,600 111,300 109,600 BOO 700 300

327,600 313.100 8,700 5,900 1,900 295,800 282,400 6,600 5,200 1, 0 31,800 30,700 100 700 200

131,700 127.000 3,700 100 BOO 123,200 119,000 3,500 (2) 00 8,500 8,000 300 200 (2)

205,100 184,600 11,000 5,400 4,000 188,500 168,700 10,700 5,10 .4,000 16,600 15,900 300 300 100

'Includes American Indians, other, and no report
7Too fest( cases to estimate.
NOTE: Detail may nut add to total because of rounding.
SOURCE: National Science Foundation
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Totai

FIG

Physic scientists

Chermsls
Physicistsias o e

Table 74. Selected charaCteristics of eniployed doctoral scientists and
engineers in the United.States: 1973, 1975, 1977, and 1979

Characteristics

Mathematical scientistS

Mathematicians
Stahsticians

Computer specialists
Environmental smentists

Earth scientisls
Oceanographers
Atmospheric scien?ists,

Enginiers
Life smentisf s

B.ologicai sciermsts
Agricu1tura1 scientisls
Medical smentists

Psv, holi.gists
sor,a, 5 entists

1973 1975 1977

Nurnber Percent

Median
annual
salary Number Percent

Median
gnnual
salary Number Percent

220 410 100 00 S20,700 256,048 100 00 $23.200 284,237

Median
annual
salary

1000 525,600

1979

Median
anneal

Number Percent salary

313236 100.0 $29,100

48.466 22 0

30.704
17.762

54 638

35 812
18 826

21 3 23 900

14 0 24.000
7 4 23,700

57 450

37,314
20,136

12,145

10.686
1,459

2 692
10 329

8 534
I 157

638

13 639 14 573

12 860

20 2 26,600

13 1 26,600
7 1 26.500

13 026

3 9 20,700 9,531 3 7 23,600
5 19,800 1,277 5 22.200
3 22,500 1,318 5 24.200

35,775 16 2

58.047 26 3

36,859 16.7
10,553 4 8
10.635 4 8

24.850
28.106

Economists 8.289
Sociologistsanthropologisls 6.530
Other social ScentiVS 13,287

r-Sex
Men
Women

Rac-
White 200 691 91 1
Black 2034 I g
Am indIan 340 2

Asian 8.989 4 I
No report 8,356 3 8

*-- --i-

22 300

19,400
15900
22,700

42,410
65 184

39,076
12,924
13.184

16 6 25200
25 5 22,300

9 765
I 563
1 698

45 046
71 924

23,300

60,170 19 2

39,569 12.6

20,601 6.6

15,297 4.9

'30,300

30,400
30,100

26,300

23.100 12,930 4.1 26,100
25.100 2367 .8 29,300

25800 6,139 2.1 28,500
25,800 14,609., 4.7 30.300

25,900
24,100
28.300

15 8 28.600
25 3 24,700

11,144
1,662
1:803

50,222
80.090

3.6 30,300
,6 28,800
6 31,300

16.0 33,100
25.5 28,100

15 3 21,300
5 0 22,100
5 I 25,700

--h
30,073 11 7 22.100
34,482., 13 5 ! 22.100

9.888 3 9 + 24.500 10,790 3 8
7,930 3 I - 20.700 9.493 33

16.664 65 24100 22.444 79
I

3 8
3 0

6 0

22,300
19,300
maw

14 8

5 0
5 4

33 724
42 727

23.800 45,746 14.6 26,500
24,800 15.061 4.8 29,000
28,000 19,283 6 I 30,900

11 9 24,100
15 0 24,100

203 472 92 3 21,000 233,935
16,958 7 7 17,400 22.113

27,000
22,200
23,200

37,987 12.1 26,700
48,622 15.5 26,200

11,718 3 7 31,000
10,224 3 3 23,900
26.680 8.5 26,300

91 4 23.500 256,735 90 3
8 6 19,000 27.502 4 9 7

21.000 225322 89 6 I 23.200 253.309 89 I
21,200 2.474 1 0 : 22,800 2,744 1 0

14 435 2 20.800 597 2

20.090 12 577 4 9 , 21.500 15.242 5 4

20.800 11,240 . 4 4 , 23,100 12.345 4 3
4

Agr

undet 30 9 669 4 4 15.400
30 34 49 726 22 6 17.300
35 39 42,064 19 1 19.600
40 44 35 304 16 0 21 800
45 49 29.045 13 6 24 100
50 54 24 109 10 9 24,900
55 59 15 579 1 7 1 25,200
80 64 8 98, 4 1 I 25 500
65 5 over 4 876 2 2 24 700
No report 156 24 300

h- --a= --4-r- --- -4- - -- -

A

Sector of mployment,
i

Business 8 industry 53.403 24 2 23,300 64,630 I 25 2 26 000 71,464 25 1
Educational institutions L 1.29,408 58 7 19,100 149,184 I 58 3 21,400 163.101 57 4

4 year ,ott on,k 124,901 ' Air 7 19,200 143,701 f 56 I 21 500 -I. 156.452 55 0
4

2 yea, ttnitege 7.662 1 3 17,800 3,567 I 1 4 19.100 4.634 1 6
. Elfin, 'sec sChni,1 1 1.545 7 1 19300 1,916 I 7 20,500 2,015 7

19,490 7.489 t 2 9 21,800 8.5437-1' 3 0Hospitaecunic 4,543 2 1

4- ---+

Nonprofit organizations 8.006 3 6 21.700 8,337 I 3 3 24.400 10,188 3 6
Federal Governmeni 18.200 8 3 23,500 18,995

I
7 4 26.300 21.353 7 5

MilltarY1CommIssionedCorps 1.977 g V) 2.130 8 VI 2,282 a
Stale government I 3.001 I 4 19,500 3.015 I 2 20.900 3 783 1 3
Othe, government 1 ,1,255 6 19000 1,880

1

7 22,900 1,545 5
Other 331 2 21.100 I 82 , 11 11 584 2
No report 286 I 1'1 326 1 (I I 350 5

1

26,000
20.700

280,393 89 4 29,900
33,343 10.6 23,100

25 700
23.800
23,900
23.800
25.700

276,872 88 2 29,200
3,420 1 I 26,600

. 926 25500
21,031 6 7 28,200
11,487 3 7 29,800

9.528 3 7 ,j,8,900 8,474 3 0
55.217 21 6 18.800 53.562 18 8
53,516 20 9 21.500 66.741 23 5
40 044 15 6 24. 45.147 15 9
33.640 , 13 I .200 37.626 13 2
28,6M I 11 2 2E4100 30,935 10 9
18 435 7 2 28.200 22,507 7 9

11.255 4,4 28,500 12,944 4 6
5.476 I 2 1 (t) 5974 2 1

262 1 24.200 327 1,

18.500
20,41313

23.600
26,500
29.200
30.900
31,600
31 400
31.200
26,600

7,476
52,703
75587
54,296 '
39,860
33.104
26,501
15,438
7,951

520

2 4 21.300
16 8 22,800
24 2 26,600
17 3 30,200
12 7 32,000
10 6 34,100
8 4 36.100
4 9 36,000
2 5 35,700

2 23,100

29900
23,700

23 800
20.900
22 400

23.600
26.800
29 700

1'1

21 600
22 10C
37 500

Primary work activity i

Basic research '41 34- 258 -4- 15 5

111,029 I 43 4 24,600 124,193
4

43 7Research and deuetoprkent 27.300, 97,683 i 44 3

19,900 38,144 I 14 9 , 22.200
Applier/ eStaw:el 28.700 13 0 36 413 .1,... 12 8

24 600
21.000 32 885

43 545 15 3

11 331
12 8 23 100 26 300

Development 8 502 3 9 21.100 4 4 23 600 13 502 \ 4 8 26 100
R&D Management' I 26,223 11 9 27.000 I 28,869 11 2 I 30.100 33,190

Management ip adminishation 19,949 ' 9 1 28,800

30,733 I 10 8

*
25,700 I.' 28.1.09_ 9 0 i 29.731 : 10 5

4 4
30.600

i 801)12 ; 36 3 18,900 I 91.159 35 6 2o.000 t 90 392 : 31 8 * 22 600
Consuding
Satesiproleseronat services

aChing

1 8.064 3 7
I

2 2 25 400
15 183 ; 5 3

2244 9200°°

I 4,055 1 8 23.2 I 5.516
I

8,141 : 2 2I 28200

6 959 i 3 2

20.7 i 11 672 4 6 21900
I 12 785 : 4 5Other

No rePorl
19 I 7.485 2 9 22 109

25 400i 3 888 1 I 7 21.400 i 8,078 2 4 23,700 1 5 812 I 2 0
L.. IL.

NOTE Percents may not add to 100 because 01 found:rig 410,4n Werke;
Computed to, tutthmo emPteyad ouut.aes only

SOURCE Nation., Sconce round/0ton

Nn toodtak (Imputed tor groups with !ewe; than 20 .ndkod 'feeding salary
Tata kol avatato.
'Less man le peresno
'The rtasstlioatten 01 management nt advntntstraltoh was dpanged ii 1070 and may have
.anuttee ,k a 1,aprege,fikkawy Jalg. nu,,ter 01,InvItv/cluals MpOtting themselves tv RLO
en.eppment pleteranre tn nth., ophons

74

82,824
173,966

26 4 33,800
55,4 20,400

166,985 53 2 26,400
4,512 I 4 24,600
2 496 8 25500

9,706
12.549

23.923
2,304
4,175
1.943

945
1.401

3 1

4 0

76
7

1 3

6
3
4

142,743 45 5

47,864 15 3

38,842 t 7
14,995 4 8
43.042 13 7

2o.to2 o

91.922 29 3
8.998 29

21,049 6 7
15.879 5 0

_0163

28200
28.200
30.300
33A 00

23.500
23000
42.700

30.900

----,,-.-

27 700,
30,000
30 800
35 000

32.400



Table 75. Employed doctoral scientists and engineers by field
and type of employer 1973, 1975, 1977, and 1979.

FI Id
Educational institutions Business and Industry Federal Government

1973 1975 1977 1979 1973._ _ 1975 1977 1979 1973 1975 1977 1979

Tot I, all fields 129,400 149,200 163,100 174,000 53,400 64,600 71,500 82,800 18,200 19,000 21,400 23,900

Physical sc'entIsts 22,000 25,700 27,100 27,200 19,700 22,100 23,000 25,000 4,100 3,700 3,9Q0 4,600
Mathemati al scientists 10,500 11,700 12,200 12,600 900 1,100 1,300 1,400 500 600 600 800
Computer pecialists 1,400 1,700 2,100 2,500 1,000 1,400 3,100 3,700 100 200 300 300
Environm ntal scientists 5,200 6,000 6,300 6,200 2,200 2,900 3,100 4,200 2,000 2,200 2,400 2,700
'Engineer 13,000 14,900' 15,900 17,000 . 17,800 22,100 22,900 4,200 2,700 3,000 3,500 3,600
Life scle tists 39,200 43,800 47,500 52,300 7,200 8,800 10,100 11,500 6,100 6,300 6,800 7,500
Psycho gists 15,100 17,700 18,600 19,900 3,100 4,100 5,500 7,100 1,200 1,000 1,200 .1,100
Social clentists 23,300 27,700 33,400 36,300 1,600 2,100 2,600 3,500 1,500 2,000 2,600 3,300

Percent distribution

Total, all fields 100.0 100.0 100.0 100.0 100.0 100.0 100.0 foo.o 100.0 100.0 100.0 100.0

hyslcal scientists 17.0 17.2 16.6 15.6 36.8 34.2 32.2 30.2 22.5 19.7 18.5 19.2
Mathematical scientists 8.1 7.9 7.5 7.2 1.6 1.6 1.8 1.7 2.7 2.9 2.8 3.3
Computer specialists 1.1 1..1 1.3 1.4 1.9 2.2 4.3 4.5 .7 1.0 1.2 1.3

nvironmental scientists 4.0 4.0 3.9 3.6 4.1 4.5 4.3 5.1 10.8 11.6 11.5 11.3
Engineers 10.1 10.0 9.8 9.8 33.3 34.2 32.0 31.9 15.0 15.9 16,5 15.1

Life scientists 30.3 29.4 29.1 30.1 13.6 13.7 14.1 13.9 33.6 33.1 31.7 31.4
Psychologists 11.7 11.9 11.4 11.4 5.8 6.4 7.7 8.6 6.8 5.1 5.8 4.6
Social scientISts . . 17.8 18.6 20.5 20.9 3.0 3.2 3.6 4.2 8.0 10.6 12.4 13.8

NOTE: Detail may not'add to totals because of rounding.
SOURCE: National Science Foundation

Table 76. Doctoral Scientists and engineers by primary work activity
and type of employer: 1973, 1975, 1977, and 1979

Primary work activity
Educational institutions Business and industry Federal Government

1973 1975 1977 1979 1973 1975 1977 1979 1973 1975' 1977 1979

Total 129,400 149,200 163400 174,000 53,400 64,600 71,500 82,800 .,,18,200 19,000 21,400 ,fi,23,900

Research and develoPment 35,200 40,700 48,700 55,100 38,000 44,400 47,200 54,60d 14,500 15,100 16,200 18,800

Basic research 22,500 25,300 I 30,000 33,200 3,500 4,300 4,600 4,700 4,700 4,700 4,700 5,400 ,,'

Applied research 7,600 9,600 11,100 12,500 13,200 15,100 16,500 14,300 4,800 5,000 5,200 5,700

Development 600 700 ' 1,500 1,100 7,000 9,400 10,200 11,800 500 700 900 1,100

Management of R&D 4,500 5,100 , 6,100 8,300 14,200 5,700 15,900 23,800 4,500 4,700 5,400 6,700

Management/administration 9,100 ° 10,300 13,900 18,200 5,600 6,900 8,000 4,100 1,700 1,400 2,200 1,700

Other than R&D 6,200 6,800 10,100 3,500 4,706 ,6,100 1,000 900 1,500

Of both'
.......

2,900 3,500 3,800 2,100 2,200 1,900 700 500 700

Teaching 78,600 90,360 89,300 90,900 200 200 200 200 100 200

Other, 6,100 7,600 11,200 9,800 9,600 13,000 15,900 23,900 1,700 2,300 2,700 3,200

Percent Distribution

Total 100.0 100.0 100.0 100.0 100.0 100.0 10E1.0 100.0 100.0 100.0 100.0 100.0

27.2 27.2 29.9 31.7 . 71.2 68.7 66.0 65.9 79.7 79.5 75 7
,

78.7Research and development
Basic research 17.4 17.0 18.4 19.1 _ 6.6 6.6 6.5 5.7 26.0 24.6 22.1 22.6

Applied research 5.9 6.4 6.8 7.2 24.7 23.4 23.1 17.3 26.4 26.6 24.4 23.8

Development .5 .5 .9 6.3 13.1 14.5 14.2 14.3 2.6 3.5 4.3 4.6

Management of R&D . . 35 3.4 3.8 4.8 26.7 24.3 22.3 28.7 24.7 24.8 25.3 28.0

Management/admInistration 7.0 6.9 8.5 18.5 10.5 10.8 11.2 5.0 9.3 9.4 10.6 7.1

Other than R&D 4.8 4.6 6.2 6.5 7.3 8.6 5.7 4.6 7.2

Of both 2.2 2.3 2.3 4.0 3.5 2.6 3.6 2.8 , 3.4

,
Teaching 61.0 60.6 54.7 52.2 .4 .3 .3 2.4 1.4 .7 .7 8.4

Other 4.7 5.3 6.8 5.6 18.0 20.2 22.3 28.9 9.6 12.3 12.6 13.4

'The classification of Management or Administration was changed In 1979,
and may have resulted In a disproportionately large number of individuals
reporting themselves In R&D mangement In preference to other options.
'Includes consulting, sales/professional services, other, and no report.
NOTE: Detail may not add to totals because of rounding.
SOURCE: National Science Foundation
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Table 77. Selected characteristics of employed women dodtoral scientists and
engineers in the United States: 1973, 1975, 1977, and 1979

4

.....
Characteristics

1973 1975 1977 1979

Number

,

Percent

Percent
of total

employed

Median
annual
salary Number Percent

Percent
of total

employed

Median
annual
salary Number

.

Percent

Perrent
of total

employed

Median
annual
salary Number Percent

Percent
of total

employed

Median
annual
salary

Total 16,958 100 0 7 7 $17,400 22,113 '100.0 8.6 $19,000 27,502 100.0 9 7 520,700 33,343 100.0 10.6
i.

$23,100

Field: '

1,897 11 2 3 9 17,400 2,521 'b 11 4 4 6 19,100 2,908 10 6 5 1 21,200 3,123 9 4 5 2 24,400Physical scientists

'Chemists 1,461 8 6 4 8 17,300 2,046 9.3 5 7 19,000- 2,354 8 6 6.3 20500. 2,546 7.e 6.4 24,200

Physicistslastronomers 436 2 6 2 5 17,700 475 2 1 2 5 19,300 554 2 0 2 8 23,100 577 1.7 2.8 25,400

Mathematical scientists 775 4 6 6 4 17,100 907 4 1 6 7 18.300 1,048 3 8 7 2 19,900 1,138 3.4 7.4 21,700

Mathematicians 701 4 1 6 6 16,800 822 3 7 6 9 18.100 934 3 4 7 3 19,900 977 2 9 7.6 21500

Statisticians 74 4 5 1 19,500 85 4 9 22.100 1 14ç 1 6 7 19500 .._ 161 5 6.8 21,600

Computer specialists 88 5 3 3 17,700 147 .7 4 2 18,000 233 8 4 0 20,800 366 1.1 5.4 22,800

Environmental scientists 262 1.5 2 5. 17000 325 1.5 2 7 19,000 439 1 6 3 4 1k700 607 1.8 4.2 23,500

Earth scientists 205' 1 2 2.4 16,700 242 1 1 2 5 18,200 293 1 1 3 0 20,000 410 1 2 3.7 25,300

Oceanographers 37 2 '3 2 (1 51 2 4 0 11 75 3 4 8 19,200 152 , 9.1 ' 21,500

Atmospheric scientists 20 1 3 1 (1 32 1 2 4 (') 71 3 4 2 19,200 45 2.5 (')

Engineers 139 8 4 19,600 235 1 1 6 20.800 283 1 0 6 22.900 527 1.6 1.0 26,600

Life scientists 6,120 36 1 10 5 17,300 '7534 34 1 .11 6 18.900 8,983 32 7 12 5 21.000 11,142 33,4 13.9 23,000

Biological scientists I- 4,896 28 9 13 3 17,100 5.797 26 2 14 8 18,400 6.684 243 15 9 20,500 7,882 23.6 17.2 22,200

Agricultural scientists 131 8 1 2 () 167 8 1 3 20,000 264 10 1 8 20.200 320 1 0 2.1 21,600

Medical scientists 1,093 6 4 W 3 18,300 1,570 7 1 11 9 20,600 2.035 74 13 2 22,800 2,940 8.8 15.2 25,300

. r
4.782 28 2 19 2 18,200 6,349 28 7 21 1 19.600 7.645 27 bPsychologists 22*/ 20.600 9,216 27.6 24.3 23,200

Social scientists 2,895 17 1 10.3 17,600 4,095 18 5 11 9 18,700 5.963 21 7 14 0 20,200 7,224 21.7 14.9 22,600

Economists /476 2 8 5 7 19,300 614 2.8 6 2 21.400 788 2 9 7 3 23600 977 29 8.3 26500

Sociologistslanthropologists 11,227 7 2 18 8 17.100 1.675 7 6 21 1 18.500 2.286 8 3 24 1 19.700 2,558 7 7 25.0 22,100

Other social scientists 1,192 7 0 9 0 17.40G 1.806 8 2 10 8 18,200 2.889 10 5 12 9 19,800 3,689 11.1 13.8 22,300
I

Ago:
Under 30 1.026 6 1 10 6 14,400 1,534 6 9 16 1 15,900 1,640 6 0 19 4 17,400 1,464 4.4 19.6 18,700

30.34 3.546 20 9 7 1 14.900 4.970 22 5 9 0 16500 6.621 24 1 12 4 18,400 8,450 25.3 16.0 20,600

35-39 2.767 16 3 6 6 16,600 4,082 18 5 7 6 18.300 5,641 20 5 8 5 20,000 7,440 22.3 9.8 22,400

40.44 ' 2.445 14 4 6 9 17.900 2,810 12 7 7 0 19900 3.479 12 6 7 7 21.700 4,740 14.2 8.7 24,600

45.49 I 2.488 14 7 8 3 18,700 2,917 13 2 8 7 21.300 3,291 12 0 8 7 23.100 3,345 10.0 8.4 25,500

50.54 1.8450 10 9 7 7 19,500 2.407 10 9 8 4 22.300 2,887 10 5 . 9 3 24,700 3,147 9.4 9.5 26,700

55.59 1.379 8 1 <6 9 20.200 1.467 6 6 1 8 0 21,600 1,876 6 8 8 3 24,200 2,307 6.9 8.7 28,700

60.64 847 5 0 9 4 20,500 1.160 5 2 10 3 22,700 1,233 4,5 9 5 25,000 1.392 4.2 9.0 29,200

65 & over 570 3 4 11 7 19,800 703 3 2 12 8 22,400 726 2 6' 12 2 25,100 913 21 11.5 29,700

No report 45 3 28 8 11 63 3 24 0 (1 108 4 33 0 (') 145 .4 27.9 (')

..---
Sector of employmnt:
Business & industry 1.363 8 0 2 6 19,700 2,141 9 7 3 3 22,200 2,959 10 8 4 1 24,400 4,578 13.7 5.5 27,600

Educational institutions

4.year colt luniv

12.160 71 7 9 4 17,100 15,536 70 3 10 4 18,400 18,773 68 3 11 .., 20,000 21.894 65.7 12.6 22,300,1

11.128 65 6 8 9 117,100 14,236 64 4 9 9 18,400 17,144 62 3 11 0 20.000 20,073 60.2 12.0 22,200

2 year college 549 3 2 18 5 17,000 701 3 2 19 7 18,700 927 3 4 20 0 19,700 898 2.7 19.9 23,800

Elam /sec school 483 2 8 31 3 19,900 599 2 7 31 3 20,700 702 2 6 34 8 21.000 923 2.8 37.0 24,320

Hospital/clinic 967 5 7 21 3 17,500 1.745 7 9 23 4 19.400 1.958 7 1 22 8 21.000 1.928 5.8 19.9 22,800

Nonprofit organization 783 4 6 9 8 17,900 917 4 1 11 0 19,600 1,445 5.3 14 2 21,100 1,857 5.6 14.8 23,200

Federal Government 9,71 5 7 5 3 22,100 1533 4 7 5 4 24,700 1,273 4.6 6 0 26,600 1.621 4.9 6.8 28,000

Military/Comm Corps 19 1 1.0 (I 39 2 1 8 II 47 2 2 1 (1 52 .2 2.3 (')

Slate government 386 2 3 12 9 19,000 393 1 8 13 0 19.700 495 1 8 13 1 19,500 772 2.3 18.5 20400

Other government 186 1 1 15 0 17,300 235 1 1 12 5 19,900 345 1 3 22 3 g1,700 397 1.2 20.4 24,200

Dther 74 4 22 4 19,700 15 1 18 3 (') 23 1 3,9 11 51 .2 5.4 (')

No report ' 47 .3 16 4 18,500 59 3 18 1 11 184
.

13 6 (1 193 6 13.8 (1

Primary work activity:
Research and development `.. ,5358 31.6 5 5 17,900 6,891 31.2 6.2 19,800 8,828 32.1 7.1 21,700 11,408 34.2 8,0 24,100

Basic research 3,500 /20'6 10 2 16,800 4,450 20 1 11 7 18,400 5,434 19 8 12 5 20,600 6,404 19.2 13.4 22,200

Applied research 1,004 5 9 3 5 19,100 1.323 6 0 4 0 20,400 1,755 6.4 4 5 22,200 2,427 7.3 6.6 25500

Development 150 9 1.8 17,200 225 1 0 2 0 19,500 405 1 5 3.0 20,500 542 1.6 3.6 24,300

R&D management' 704 4.2 2.7 23,200 843 4.0 3.1 24,300 1,234 4.5 4.0 26,300 2,035 6.1 4.7 27,800

Management or administration 1,133 6.7 5.7 20,600 1,548 7.0 6.7 , 22,400 2,204 8.0 7.4 25,100 3.086 9.2 10.5 25,400

Teaching 7,504 44 3 9 4 17,000 9,480 42 9 10 4 18,200 10,396 37.8 11 5 19,500 11,415 34.2 12.4 21,800

Consulting 333 2 0 8 2 18,300 400 1 8 7 3 20500 495 1.8 8 1 22,300 606 1.8 6.7, 25,100

Sales/professional services 1,647 9 7 20 4 18,200 2,348 10 6 25 1 20,000 3,222 11 7 21 2 21200 '4,378 13.1, 20.8 24500

Other , 641 3 8 9 2 (1 822 3 7 Allo (') 1,652 6 0 12.9 (9 1,788 5.4 11.4 2260O

No report 342 2 0 9 3 17,600 624 2 8 '10 3 20,700 705 2 6 12 1 20,300 692 2.1 16.6 23,200

'No median computed for groups with fewer than 20 individuals reporting salary
'Data not available
'The classification of management or administration was changed in 1979, and mNy have
resulted in a dapropodlonately large number of indNiduals reporting thernsahes in R&D
management in preference to other options

76

NOTE Percents may not add to 100 because of rounding Median salaries computed for full
time employed civilians only

SOURCE National Science Foundation
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Table 78. Doctoral scient'ists and
engineers by field and race: 1979

Field White Black Asian

Total, all fields 293,500 3,700 21,700

Physical scirintists 56,900 - 600 4,500

Mathematical
scientists 13,900 200 1,000

Computer spebialists 6,000 10 20

Environmental
scientists 14,000 60 500

Engineers 42,100 200 7700
Life scientists 77,000 1,000 5,100

Psychologists 37,200 800 400

Social scientists 46,400 1,100 2,100

NOTE: Detail may not add to totals because of rounding.
SOURCE: National Science Foundation.

;

nem*

Table 79. Doctoral scientists and
engineers by type of employer,

primary work activity and race: 1979

Employer and work
activity

-

White Black Asian
-- .

Type of employer
total 276,900 3,400 21,000

Business and Industry . 70,800 400 8,800

Educational .
Institutions 154,600 2,200 9,900

Federal Government 21,800 400 1,000

Other' -.,* 29,700 400 11300

Primary wbrk activity:
Total e 276,900 3,400 2,000

Research and
development' 123,300 1,200 13,300

Teaching 82,100 1,200 4,800

Other' 71,500 1,000 2,900

'Includes hospitals/crnics, nonp ofit organizations,
military, State and other government, other and no
report.

'Includes management of research and develop-
ment.

'Includes management of non-research and
development, consulting, sales/professional services,
other, not employed and no report.

NOTE: Detail may not add to totals because of
rounding.

SOURCE: National Science Foundation

Table 81. Projected full-time labor fiirce of doctoril4lcientists and
engineers: 1982 and 1987

[In thousands]

Derivation of 1982 and 1987 labor
force Total

Physical
sciences 'Engineering

Mathematicra Life
Jciences sciences

Social
sciences

1982

Employed full time in 1917 277 69 20 70 73

Full-time entrants, 1977-82 110 19 19 7 29 35

Graduates' 114 20 20 7 30 37

Part time or not seeking
employment -4 -1 -1 -2

Net migration -6 -2 -.2 -2

Immigration 10 3 3 2 2

Emigration -16 -3 -5 -1 -4 -4

Attrition -29 -5 -3 -2 -9 -9
1962 full-time labor force 352 83 58 . 25 88 97

987

Full-time entrants, 1983-87 102 18 20 6 28 30

Graduates' 106 19 21' 6 29 32

Part time or not seeking
employment -4 -1 -1 -2

Net migration -5 -2 -2 -2

immigration 8 3 2 1 ,

Emigration -13 -3 -4 -1 -3 -3

Attrition -36 -6 -4 -3 -11 -12
1987 full-time labor force 412 95 72 28 103 113

'Corrected for Meld-switching.
NOTE: Detail may not add to totals because of rounding.
SOURCE: National Science Foundation

Table 80. Projected changes in
doctoral scientists and enginlers:

1977-87

[Percents]

Field

National
Science

Foundation

Bureau
of Labor
Statistics

Total 47.1 49.4

Physical scientists 35.7 27.5
Mathematical scientists 40.0 .35,7
Engineers 63.6 33.8
Life scientists 45.1 55.5
Social scientists 52.7 79.0

SOURCE: National Science Foundation

Table 82. percent of science/
engineering doctorates in non-,

science/engineering:' projections,

Field

National
Science

Foundation

Bureau
of Labor
Statistics

Total 17 14,

Physical scientists 9 10

Mathematical scientis 21 30
Engineers 19 9 2

Life scientists 16 20
Social scientists 19 27

'For NSF, data show estimated non-S/E utilization as
percent of labor force for 1987. ForBLS, data pertain to
estimates of Ph.D.'s in traditional jobs ad percent of total
Ph.D. employment In 1985.

'That is, the supply of engineering Ph.D.'s is projected
to fall short of requirements.

SOURCE: National Science Foundation

Table 83. Median annual salary
of full-time employed doctoral

scientists and ,engineers reporting
research and development' as their.

primary work activity:
1973, 1975, 1977, and 19793

4

1973 1975 1977 1979

'Both sexes $21,700 $24,600 $27,300 $30,900
Men 21,900 24,800 27,800 31.400
Women , 17,900 19,800 21,700 24,100

'R&D Includes administration of R&D, basic
research, applied research, development of Systems,
and design.

NOTE: Median salaries compute'd for full-time
employed civilians only.

SOURCE: Survey of Doctotate Recipients, CHR,
-National Research Council
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Table 84. Bachelor's and first-professional degrees awarded by field: 1960-79

Year
All

fields

Science and engineering fields

Total
Physical

-sciences' Engineering
'Mathematical

sciences'
Life

sciences._
Social

sciences'

Number

1960 394,889 120,937 16,057 37,808 11,437 24,141 31;494
1961 401,784' 121,660 15,500 35,866 13,127 23,900 33,267
1962 420,485 127,469 15,894 34,735 14,610 : 25,200 37,030
1963 450,592 135,964 16,276 33,458 16,128 27,801 42,308
1964 502,104 153,361 17,527 35;226 18,677 81,611 50,320
1965 c36,930 164,936 17,916 36,795 19,668 34,842 55,715

1966 555,613 173,471 17,186 35,815 20,182 36,964 63,424
1967 594,862 187,849 17,794 36,188 21,530 39,408 72,929
1968 671,591 212,174 1a 442 37,614 24,0,84 43,260 87,774
1969 769,683 244,519 21,591 41,553 28,263 48,713 , 104,399
1970 833.322 264,122 21,551 44,772 29,109 52,129 11_6,561

1971 884,386 271,176 21,549 45,387 27,306' 51,461 125,473
1972 937,884 281,228 20,887 46,003 27,250 51,484 133,604
1973 980,707 295,391 20,809 46,989 27,528 59,486 140,579
1974 1,008,654 305,062 21,287 43,530 26,570 68,226 145,449
1975 1 987,922 294,920 20,896 40,065 23,385 72,710 137,864
1976 997,504 292,174 21.559 39.114 21,749 77,301 132,451
1977 .993,008 288,543 22,618 41,581 20.729 78,472 125,143
1978 997,165 288,167 23,175 47,411 19,925 77,138 120,518
1979 1,000,562 288,625 23,363 53,720 20,670 75,085 115,787

M a p rcent of fields

1960 100 31 10 3 6 8
1961 100 30 4 9 3 6 8
1962 100 30 4 8 4 6 9
1963 1 30 4 7 4 6 9
1964 1 31 4 7 4 6 10
1965 0 31 3 7 4 7 i 0

1966 100 31 3 6 4 7 11

1967 100 32 3 6 4 7 12
1968 100 32 3 6 4 6 13
1969 100 32 3 5 4 6 14
1970 100 32 3 5 4 6 14

1971 100 31 2 5 3 6 14

1972 100 30 2 5 3 6 14

1973 30 2 5 3 6 14

1974 100 30 2 3 7 14

1915 100 30 2 2 7 14

1976 100 29 2 2 8 13

1977
1978

100
100

29
29

2
2

4
5

2
2 8

13,
12

1979 100 29 2 5 2 8 12

'Including environmental sciences.
'Including statrsts and computer specialities.
'Excluding history and inaluding psychology.
'Including first-professional degrees such as Ka, D.D.S. D.V.M., and J.D degrees.
f4OTE Percents may not add to 100 because of rounding.
SIDURCES: National Center for Education Statistics and National Science Foun-

dation, unpUblished data
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All '

othef

273,952
280,124
293,016
314,628
348,743
373,994

382,142
407,013
459,417
525,164.
569,200

613,210
656,656
685,316;
703,592
693,002 .
705,330
704,485
708,998
711,937

69
70
70
70
69
69

69
68
68
68
68

69
70
70
70
70
71
/1
71

71



Table 85. Master's degrees awarded by field: 1960-79

Year
All

fields

1960
1961
1962
1963
1964
1965

1966
1967
1968
1969
1970

1 971

1972
1973
1974
1975
1976
1977
1978
1979

0960
1961
1962
1963
1964
1965

1966 .

1967
1968
1969
1970

74,497
78,269
84,689
91.418

101022
112,195

140,772
157,8 2
177,1 0
194,4 4
209,387

23466
25Z, 74
264,525
278,259
293,651
313,001
318,241
312,816
302,075

1971 .
1972
1973
1974 ... .

1975
1976
1977
1978
1979

100
100
100
100
100
100

100
100
100
100
100

100
100
100
100 .
100
100
100
100
100

Science and engineering fields

Total
Physical

sciences' Engineering
Mathematical

sciences'
Life

sciences
/ Sodal
sciences 3

All
other
fields

Nu mber

20,012 3,587 1,765 3,751 3,950 54,485
22,786 3,799 8,178 2,238 4,085 4,486 55,483
25,146 3,929 8,909 2,680 4,672 4,956 59,743
27,367 4,132 9,635 3,323 4,718 5,559 64,051 ,

30,271 4,567 10,627 3,603 5,357 5,917 70,851
33,835 4,918 12,056 4,294 5,978 6,589 78,360

38,083 4,992 13,678 5,610 6,666 .7,737 102,689'
41,800 5,412 13,885 5,733 7,465 9,305 116,092
45,425 5,508 15,188 6,081 8,315 10,333 131,725
48,425 5,911 15,243 6,735 8,809 11,727 145,989
49,318 5,948 15,597 7,107 8,590 12,076 160,069

50,624 6,386 16,347 6,789 8,320 12,782 180,862
53,567 6,307 16,802 7,188 8,914 14,358 199,207
54,234 6,274 16,758 7,146 9,080° 14,976. 210,291
54,175 6,087 15,393 7,116 9,605 15,974 224,084
53,852 5,830 15,434 6,637 9,618 16,333 239,799
54,747 5,485 16,170 6,466 9,823 16,803 258,254
56,731 5,345 16,889 6,496 10,707 17,294 261,510
56,237 5,576 17,105 6,421 10,711 16,514 256,579

54,456 5,464 16,193 6,101 10,719 15,979 247,619

As a percent of all fields

27 5 10 2 5 5 73
29 5 10 3 5 6 71

30 5 . 11 3 6 6 70

30 5 11 4 5 6 70

30 5 11 4 5 6 70

30 4 11 4 , 5 6 70

27 4 10 4 5 6

26 3 9 4 5 6 74

26 3 9 3 5 6 74

25 3 8 4 5 6 75
24 3 7 3 4 6 76

22 3 7 3 4 6 78
21 3 7 3 4 6 79

21 2 6 3 3 6 79

19 2 6 3 3 6 81

18 5 2 3 6 82

17 2 5 2 3 5 83

18 2 5 2 3 5 82

18 2 7
. 5 2 3 5 82

18 5 2 4 5 82

'Including environmtMtal sdences.
'including statistics and computer specialities.
'Excluding history and including psychology.
NOTE: Percents may not add to 100 because of rounding.
SOURCES: National Cent& for Education Stati'stics and National Science

Foundation, unpublished data ,

de'
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Table 86. Doctoral degrees awarded by, field: 1965-79

0Year
All

fielt

Science and engineering fields

Total
Physical

sciences' Engineering
Mathematical

sciences'
Life

sciences
Social

sciences'

Number

1965 16,340 10,477 2,865 2,073 685 2,539 2,315
1966 17,953 11,456 3,058 2,299 769 2,712 2,618
1967 20,384 12,982 3,502 2,603 830 2,967 3,080
1968 22,916 14,411 3,667 2,847 970 3,501 3,426
1969 25,724 15,9A.9 3,910 3,249 1,064 3,796 3,930
1 970 29,475 17,731 4,400 3,432 1,222 4,163 4,514

1971 31,712 18,880 4,494 3,495 1,236 4,533 5,122
1972 33,001 18,940 4,22E 3,475 1,281 4,505, 5,453
1973 33,727 18,948 4,016 3,338 1,222 4,574 5,798
1974 , 33,000 18,316 3,696 3,144 1,196 4,407 5,873
1975 32,913 18,352 3,611 2,959 1,149 4,540 6,093
1976 32,923 17,832 3,442 2,791 1,003 4,480 6,116
1 977 31,672 17,373 3,410 2,641 959 4,266 6,097

1978 30,850 17034 3,234 2,423 959 4,361 6,057

1979 31,200 17,230 3,321 2,494 979 4,495 5,943

As a percent of all fields.

1965 100 18. 13 4 16 14

1966 100 , 64 17 13 4 15 15

1967 100 64 17 13 4 15 15

1968 100 63 16 12 4 15 15

1969 100 62 15 13 4 15 15

1970 , 100 60 15 12 4 14 15

1971 100 59 14 11 4 14 16

1972 100 57 13 11 4 14 17

1973 100 56- 12 10 4 14 17

1974 100 56 11 10 4 13 18

1975 100 56 11 9 3 14 19

1976 100 54 10 8 3 14 19

1977 100 55 11 8 3 13 19

1978 100 55 10 8 3 14 20

1979 100 55 11 8 3 14 19

'Including environmental sciences.
'Including statistics and computer specialities.
Including psychdlogy.
'Excluding first-professional degrees such as M.D., D.D.S., D,V.M , and J.D.
SOURCE: National Academy of Sciences

0

AN

other
fields'

5,863
6,497
7,402
6,505
9,775

11,744

12,692
14,061
14,779
14,604
14,581
15,091
13,299
13,816
13,944

36
38
36
37
38
40

41
43

44
45
44
46
45
45
45



Table 87. Employed 1977 sciencelenglneerIng graduates by field and level of degree,
and field of employment In 1979

Field of degree

Field of employment'

, Total
employed Chemistiy

Physics/
astronomy

Other
physical
sciences

Mathe-
matical
sciences

Computer
specialists

.Environ.
sciences Engineering

Lae
sciences Psychology

Social
sciences

Non
science/

engineering

Bachelor's degree

Total, all fields 207,500 5,600 500 800 2,200 15,700 3,800 48,800 19,600 4,300 5,400 103,000

demistry 5,300 3,000 80 . 60 - 80 - 500 200 - SO 1,300

Physics/astronomy 1,700 300 - 30 400 30 500 30 - - 400

Ott.er physical sciences 900 - 40 - - 40 100 100 200 - - 400

Mthematleal sciences 12,000 . 70 - . - 1,500 4,400 4(1 900 40 100 5,000

Computer specialities 5,800 - - 200 - 4,900 - 100 - - - 600

Envitonmental scinces 7,200 - - 100 300 2,700 1,100 90 - 40 2,900

Engineering -.. 45,100 40 - 40 10
,

90 1Q00 200 39,500 200 - - 3,200

Life sciences 49,200 2,500 - 400 100 700 .400 2,800 18,200 - 500 23,800

Psychology 31,000 - - 300 1,600 - .400 300 - 3,700 300 24,560

Social sclence,s 49,400 - - 100 100 1,500 100 900 400 600 4,400 41,100

,

Master's degree

Total, all fields
Chemistry
Physics/astronomy
Other physical sciences 4
Mathematical sciences
Computer specialties
Elaronmental sciences.
Engineering
Lifs sciences
Psycholggy
Social sciences

,

N

43,400
1,200

700
300

2,800
2,400
2,000

14,700
7,700
6,000
5,500

1,400
900

40-- .-
10

200
200-
100

200-
200

, --
10

° 20
' 30. -

400
40
60
80--
70
40
70--,

1,100-
20-
800
30-

100
70

.30
30

.

' 3,800
80

150-
700

1,600
90

700
100
200
200

1,600.-
40--
30

'1,000
100
300-
100

14,800 r
100
200
150
200
300
300

12,900
-t 300

30
200

4,600
eo
20

.__t--
30
70

4,100
50

200

'

3,300--
.-

---
3 300

30

2,100
, 40-

,. - --
20

--,
200-

1,900

10,400
40
ao

1100
5)0
400

2,
2,500 \
2,000 \

'Does not include fulltime graduate students.*
sure Detail may not add to totals because of rounding.
SOURCE: National Science Foundation, unpublished data
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