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ABSTRACT

Presented is an overview of the national investment
in research and development (RED) in terms of expenditures and the
utilization of RED scientists and engineers. Four sectors of the
economy are included: government, industry, universities and
colleges, and other non-profit imrstitutions. The data presented are
based primarily on a series of surveys conducted by the National
Science Foundation {(NSF) between 1953 and 1977. Highlights of the
report 1nclude the estimate that total RED spending will reach $40.8
billion in 1977 and account for 2.2% of the gross national product.
About 53% of this support comes from the Federal Government.
Approximately 542,000 RED scientists and engineers were employed in
1976. The report includes descriptions of RED funding patterns and
examines work in three areas: basic research, applied research, and
development. The funding and manpower patterns in each sector of the
economy are analyzed. Appendices provide statistical tables and
technical notes. (SD)
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FOREWORD

The economic health of the Nation, as measured in terms of such
indicators as real growth in GNP and levels of emplovment, is showing
definite signs of regaining its viability aftera somewhat erratic and sluggish
period. Sustained economnic expansion, one capable of absorbing a growing
labor force. depends in part on scientific and technological breakthroughs
which provide opportunities for husiness investment, increase productivity
of capital and labor, and create a competitive edge for the United Statesin the
world economy. ‘

Evidence of the vital role of science and technology is given by the
allocation of resources to research and development and to the training and
atilization of scientists and engineers. Furthermore, each sector of the
economy. government, industry, universities and colleges, and other
nonprofit institutions, plays an essential role in the establishment and
maintenance of a strong R&D capability. This report presents an overview of
the Nation's investment in research and development in terms of expend-
itures and the utilization of R&D scientists and engineers.

The data contained in this publication are based primarity on a series of
National Science Foundation surveys on R&D resources in the United States.
The surveys are generally conducted on an annual or biennial basis, This
report summarizes the allocation of R&D funding and manpower among the
four major sectors of the economy. Funding data include total research and
development. basic research, applied research, and development for the
‘period 1953-77. Time series on science and engineering manpower engaged in
R&D actlivities are presented fo. each sector for 1953-76. '

The report was prepared in NSF's Directorate of Scientific, Technolooical
and tnternational Affairs, Division of Science Resources Studies, under the
general guidance of Charles E. Falk, Director. and William: L. Siewart, Head,
R&D Economic Studies Section, The National Science Foundation would
appreciate receiving substantive comments on the report as well as comments
on format and design leading to an improved product,

. Harvey Averch
Acting Assistant Director
for Scientific, Technological,
and International Affairs

April 1977
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AIGHLIGHTS |

o Total R&D spending in the Uniled States is estimated 1o reach
$40.8 bilionin 1977,9 percentabove the 1976 level of $37.3 billion.
In constant dollars, the increase between the 2 vears is estimated
at 3 percen,

*  Researchand developmentisexpected to account for 2.2 percent of
the Nittion's gross national product (GNP in 1977, This ratio is he
same as in 1976, but is down from g high ol 3.0 percent in 1964,

435

Universitias

o 101977 the Federal Government wil support 53 percent of the l].S, nd colleges\é%

R&D effort. Aboul two-thirds of this support is Tor defense and
space programs.

wteral Governrnent Ind;stry

10%

o Almost 35 percent of R&D spendinginthe United States is devated
o research. in 1977 basie research expenditures are estimaled ol
$5.2 billion and applied research al $9.0 billion Development
spending is estimated al $26.6 billion,

" Development: .

2% 66%

o Querthree-lilths of the Nation's hasic research will he perlormed
by universities and colleges in 1977, Indusiry is the leading
perlormer of hoth applied research and development,

o R&D spending is expected to reach a level of about $38.2billion by ;2%’ 5%
1983, as measured o ferms of 1972 dollars. This represents o
/ | £
compotnd growth rate of 3 percent over 1974 R&D expenditures. o 6% ¥ "0‘.““."°'.‘p’°f't-,
f ! : |nSt|tUtanS :
‘ Fedoial -+ _*!hdustry‘ Umversmes\FFRDc, N
¢ Ap eslimaled 542000 R&D seientists and engineers were Govmment” - .. ER a"°,°°"°9°3 |

‘ aFaderallv Funded Research and Devevopmem Cumers admmlstered by umversmes and colleges.
Bay time. equwalems

‘JURCE Natlonal Sclence Foundanon -

~employeain the Uniled Stales in 1976, 2 percent more thanin 1975,
Historically, about one-third of ali scientists and engineers are
emploved in R&D activities,

12



R&D FUNDING PATTERNS

R&D spending within the Uniled States
has continued its patlern of current-dolliir
growth in recent years. [n 1977 tolal U.S.
R&D expenditures are expected 1o reach a .
level of $40.8 billion=9 percent above the Bt
1976 amount and nearly 76 percent more B
than was spenl on those activities a decade o
earlier. In constant dollars, assuming a 6-. Pl
percent rale of inflation, an inerease of 3 o
percent s expected between 1976 and 19770+
Federal Governmenl spending on R&D gl
activities is expecled Lo increase from §19.8 o
billion in 1976 Lo $21.8 billion in 1977. The |
Federal support is expected to be greater in 2
the arcas of defense, space, and energy, and
todecreasein the area of health, Non-Federal
R&D spending is also expected 1o rise
slightly in 1977, the largest percentage "
increases oceurring in the universilies and
colleges and nonprofil inslitelions sectors (9 ’10
percent and 10 percent, respectively). '

Current
dollars

-

Constant
1972 dollars®

LLLLLLLITN

", Federal
L]

B ]

Uln the absense of a relinble R&D cast imdex, he pruss
national product (GNP] implicit priee dottintor was sed 1o
gonver) R&D expemlitures to constant dollars, The GNP

deflator inelucdes el fects of pricedhanges for all gomds and R T 1 2
o ol oo only il + - UBased an GNP mplict price defator, ", "+ .
services in the econoty ond therefore v only ity S N R TR
N RTINS * SOURCE: Natlanl Sciance Foundation - .
approximate chinges in cnst of mputs specitically velated 1o S s T

R&D performance.

[
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R&D by Selected Objective

For the firs! time since 1964, combined defense and space-related
aclivilies areexpecled toincrease as a proportion of tolal national R&D

spending, rising from 346 percent in 1976 10 95.1 percent in 1977,
Defense spending accounted for-all of the increase, because of

increases for advances in undersea warfare and air combal planes,
Expenditures for defense and space-related research and development
are estimated al almost $15 billion during 1977,

Civilian R&D support (Federal and non-Federal combined) is
expected to lolal about $25 billion in 1977, or 65 percent of all R&D
spending. The larges! shares will go to the fields of health, energy, and
environmen!, Federal funding of civilian R&D activities is expected to
decline slighlly in 1977 The non-Federal share has remained
approximalely al the lovel of 47 percent of total R&D funds since 1974,

NON-FEDERAL

R&D Comparisons

The relationship of R&D expendilures lo the pross national
product (GNP] affords a comparison, over lime, of the priority of R&D
activilies in the economy,

[n 1977 research and developmenl is expested 1o amount to 2.2
percent of the GNP, the same as in 1976, but down from the 2.3 percent
registered in 1975 and the 1964 high of 3.0 percent. The 9-percent
increase in R&D expenditures between 1976 and 1977 combined with
an eslimated 11-percent increase in the GNP, s caused the ratio o
remain al the :ame approximale level, The ralio is not expected lo
increase during the remaindar of the decade.

10



R&D spending patterns of
selected countries: 1970 and 1974

[Percants|
R&D GNP
, Country 1970 1574
United States .................. 265 230
France ........coooeiiiinn 188 173
West Germany ................. 24 ! 205
Japan o 1% | 19
United Kingdom ... 263 1 23
|

SOURCES Natonar S Fagntate g D s for Earam
Coopurativn and Depiopmunt

The Uniled Stales devoted a larger percent
ol its GNP InR&D activilies in 1974 than did
mos| other major R&D-performing countries
for which data are available, because of il
large expenditures on- defense and space
activities, The other counteivs, with the
exception of the United Kingdom, du nol
spend Taege amounls in these areas.

Belween 1970 and 1974 lolal R&D expend-
itures increased hy 33 percent in the Unifed
Stales. The Tatest vear Tor which dati are
available Tor olher countries is 1974, Each of
the other major Weslern R&D-performing
countries, excepling the Uniled Kingdom
reaistered larger wains, the laraes! being in
Japan—over 100 percent,

IText Providad by ERIC.

[KCH

R&D Projeclions

R&D spending in the United Stales has
been projected 1o 1985 by using several
allernalive sels of assumplions. Thege
assumplivng and rationale for their nse are
found in the report, 1985 RéD Funding
Projuctions.? which are hased primarily on
past trends. They are nol predictions ol R&D
activily,

The GNP, expressed in 1972 dallars, is
projected by the Bureau of Labor Statistics
al §1.9 trillion in 1985. The R&D/GNP ratio
is expected lo decling from the 1976 ratio of
2.2 percent to 2.0 percent in 1985 because the
GNP is expected 1o show a more rapid
increqse than R&D expenditures. Assuming
a compound growth rale of 3 percent, R&D
expenditures in 1985 are expecled to reach
§38.2 hillion (1972 dollars), up from $27.8
biziion in 1474,

Industrial R&D spending in- conslant
dollars is expected to grow al a compaund
rale of 3.5 percent belween 1974 and 1985,
mainly tue 1o a projected annual increase of
i percent in the chemicals industry. Nou-
manufacluring industries, while represent-
ing a small share of the total, are also

expetted (o show substantialannual growth

in RiD expenditures—about 6 percent,

Fuderal R&D programs are expecled o
increase hy some 33 percent from the $14.5
hillion in 1974 10 $19.3 billion in 1985, or by
26 pervenl per vear, Defense spending,
which aceounts for 30 percent of the Federal
R&D tatal, is the major cause ol he projected
increase, Idustry is expected T remain the

Nottpunl Scvstee Fomlaton, Py BeD Fupdies Prow
fairs ONSE T (Washington, DL 20302 Sipt o
Docments, 1S Governnent Poming DEhe, 1976 )

major performer of Federal research and
development wilh over 50 percent of the
Federal total, All performers™ shares are
expecled Lo remain relatively stable. until
1985, -

These projections indicale a leveling of
R&D spending by the Nation's universities
and - colleges and other nonprofil in-
slilutions, increasing only an average of 1
percent per year throughvul the 1974-85
period. Federal R&D suppart of these in-
slilutiong is projected to increase somewhal
faster than non-Federal R&D suppor!
hetween 1974 and 1985,

| Prdjé&lons of R&D expenditurs to 1985
¢Bill|ons of1972 dollars)

R 9382 ‘
o “.“‘Un‘i\}evrs‘ities‘,col‘(egés,
- 8218 - gnd other nonprofi
lnstitutlons ‘
VR
L— Industry —
§23 |
Foderal s
$145  |e—Govermment —»
\4 o
W LI
ACTUAL PROJECTED

SOURCE: National Scimnce Foundation *



Transfers of Funds
Intersectoral transfers of funds used for performance of research and

o o development, basic research, apulied research, and development: 1977 (estimates)
Transter tables permit intersectoral com-

parisons of the distribution of R&D funds, by
hoth source of Tunds and performers of R&D
activilies. Data can be compared for the R&l)

RESEARCH AND DEVELOPMENT!
{Gollars in millions)

, - , Performers
agprepale or forils components—Dhasic research,
applied research, and development. , l Other
Sources Federal Umve_r- i nonprofit Percent
The Federal Government continues in ity role of Govern- sities and Associated | insliu- disteibution,
as the leading supporter of research and develop- oo funds ment | Industy | colges’ IFFROCS | tions' | Tolal || soures
ment. Between 1972 and 1977, its share of the Federal Government ... | %500 | s10500 | s2634 1| ST | ST | 821798 | 534
naticnal R&D efforl has remained relatively IUSIY vy A ERLYS K fod ) 17308 1) 423
constant. T the mast 10 vears. hoseser. fron Universities and colleges .......... - el B - 883 || 22
.1... . sl 10 years, howese, o Other nonprofit institutions ........ - - 0 | -= | %6 611 15
1967 to 1977, the Federal share of the nationg] y
o o e e L 6500 | 2750 | 386 , 1 | 147 | 4080
R&D elfort drapped from 61 percen 1033 percent, |
[ndustry, s the largest performer of veseqrchand 5.1%3 j
developazent, e expected tocliim aboul 48 |
parcent ol Federal Tusds. Federal Percent distnbution, performers .. 159 68.0 87 | 29 35 1000
ldh()l(l!lll‘iﬂs cmprise ihe  seeond  Jarges! 26 '
recipient of Federal R&D funds. receiving aliot ——
30 percent of Ui Tunds,
The industry sector, second 10 size in support BSSI:C RESE?FCH‘
af R&D ativilies, is expecied 1o show an 8- Dotars in mions|
percent increase in fumding lnflwuun 1976 anil Performers
1977, I contrast o the widv disteibution given ] ™ ouer
Fecleral monies, e fudustey sector will spend Sources Federa Univer- | nonprofi |percent
$17.2 hillon b the $17.5 hillion allogatid 1o of Govern- sites ang |Assoceate | institu- ! distrioution,
researeh and development inils own _ fungs ment | Industry’ | colleges’ | FFROC's' | tons | Tolal | sources
laharalorivs, Federal Government .......... S50 s | Sl S| S0 950 | 682
. , , Industry oo — 615 85 - 58 758 146
Traditionally, the araest performer of hasie Universities and colleges .......... — . wpg | . | 109
reseirch=universities and colleges—will px- Olher nonprohl institutions ........ e — 9 | - | 13 126 L
pentl aver thyec-fifths, or $3.2 hillion, of the 33.2 1 I 750 790 2193 1 366 479 5178 |1
hiltion devated 1o such antivilies in {477 N
, . ; | 3,159
fcustey remains the fargest pecformer of both SR e g — e e s
applied research and development i 1977, Percent distribution. performers .| 145 1 152 S 93 100¢
clvitming 56 percent and 82 percenl, respeclively, — 61'0 T
ol such funds. OF the $9.0 billion tatakallocited o |'

applied research, industey will provide $3.8

hillion, we 42 peecent; of the $26.6° hillion
illlocated To developeent, industry will provide
$13.0 billian, ar 29 percent.

All st ate astimated from reparls By petormears

Expenibtures (e Fedarally Funded Research and Devalopment Genlers
IFERDC's) admimstired by bothindustry and by nonpeotitinghtutions i inglyded
e totals of thew mspactive sectors FRROCAS are arganuzations eaclusively or

substantially fmancud by thi Federal Governmen(to mawt & parbiculr roquirament
or to privide major faciihes for reseaich and traming purpases
"inchides agncultural expenment stahgng



Intersectoral transfers of funds used for performance of research and

(Bllllons

development, basic research, applied research, and development: 1977 (estimated)—Con. , ofdo"ars) "
APPLIED RESEARCH L
[Dollars in millions| g —
%L Perloimince i
Perlormers - ) _T
| Other 25 - 4
Sources Federal Uner- | nonprofit Percent '
of Govern- sities and |Associated | inslitu- distribution, : | : |
funds ment Industry’} colleges’ lFFRDC‘s‘ lions! Total s0urces %L ‘ -
Fageral Governmenl .............. R0 | S S5 ) M| S T ) 98 : . B
Indgstry .......................... | "3,700 o | - 42 3,782 420 '22_ ‘ ‘
Universilies and colleges .......... L el A - 263 29 = ’
Other nonprofit mstitutions ... —_— - 9 - 20 M 23 E _ .
Total oo 2050 5050 989 | 414 507 9,010 20k N .
1403 o ‘
T T ey ] - 18E . Support|. 4
Percent distibuton, per ormers . 28 560 | 110 1 46 58 1000 1l 1
156 . 16 4
| - :
Y I T I o ]
DEVELOPMENT' | , ] '
[Dollars in millions] k| ]
‘ Performers S
}, | Othe s
Sources Federal | Univer- | nonprofil Percent .
of Govern- siies and [Assomaled | - instity- disiribution, 8 1
funds ~ment | Industry colleges’ | FFRDC's* | tions! Total || sources '
Fegeral Government . ......... | s 90 $97 | $32 | S350} 508 Development
NGUSTY .o — | 1293 | 26 | el w7 8 1
Universilies and coliegas ... - - *56 |- - 56 2 '
her nonprofit nstitubions ... e 19 - *58 74 3 , .
01 erno pml Inshihons e im g mt e B arimn i g s m—————— ' SRR UNUN RS PUPRY 1Y SRR 4 e BdH'C 4
Total . 3,700 2910 17 | 397 4N 26,612 ‘
N et .- Anplic
511 2 ‘
PO UTUREIR N S :.T."LZ'.'""'1"'.'1.2.'.'1..’.T.'."_'_.II.“T..TZ".'..'f:'.‘:fZ‘L'.":i".",',_'.i.' S A o
Percemdmrmuhon performma . 139 523 7 | 15 16 1000
e i e g 0
| 2 sty " oper
| | . i andcollages ionprofit
\ mslilutlons
* Endorally Fundad Researc 1y Deelopmnt Gonto (FFRDEC <) amierters o * Inelutdas Stat and tocal guvernment hinds ‘SD'UR(‘."E;ll‘ln'lion‘ais‘c‘i;nl‘:hfogv;ll.n‘!i;!n:‘ "‘

by indwidual unwversities and 2oeqes and by sty Larss

'

SOURCE Natgnal Soienre Foundatign
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thamcter of R&D Work

In 1977 basic research accounted for 13
percent of lotal R&D spending; applied
research amounted lo an additional 22
percent; and development accounted for the
remaining 65 percenl. The corresponding
ratios in 1953 were 9 perc nl, 25 percent, and
65 percent, respeclively,

eyt

BASIC RESEARCH

Total expenditures for basic vesearch
performance are anticipaled to reach §5.2
billion in 1977~—x gain of 8.3 percent over
1976. When measured in constant dollars the
expeated gainis 2 percent, During the decade
1967-77. basie  research  expenditures
registered @ gain of 70 percent in current
dollars -t et down 5 percent in constant
ollars.

{ Applied .ment- | Basic | Current
118% | 1.2% | 13.0%) 8:3% | 11.9% dollars Dy
87176 M3 5e | 83
R A Y
26 |28 | 38

...".'".T.‘f).tal R&D\

l..

L]
(LA . ...n
NPT

Constant
1972 dollars?

LIy

Development

(111)
Ty LITH

Anplied research

Basad on GNP mlic pice dafaor
OURCE: National Seence Foundation

PYTTL UL CCL LR L LTIy
- Ay Y J’
Basicresearchl/ I |
N I O I I
B @ 65 & 8 N B OBHT

(st

Universities ani collages are the primary
performers of basic research, They are
expected to conduct 54 percent of the total
basic research effert in 1977~about the
same as 1976, During the period 1453-77
universities and colleges increased their
share ol total basiv research performance
[rom 25 percenl (o 54 percent, hecause of
increased Federal funding of hasic research
in the universily seclor. There were cor-
responding decreases in Federal Govern-
ment and snduslrial performance—23 per-
cent o 14 percent, and 34 percent to 15
percenl, respectively. In recent years, basic
research performance has been decrensing in
industry because of greater shorl-lerm R&D
emphasis in thal sector.

In 19771 2 Federal Covernmenl is ex-
pected 1o finance 68 percent of total basic
research—almost the same share as in 1975
and 1976, Between 1976 and 1977, Federal
Government support is expected lo increase
by 8.5 percenl, due mostly o increagus in
energy, food, and environmental research,

Industry is expected 1o finance 15 percent
ol iutal basic research in 1977, as compared
with 43 percentin 1953, This isa result of the
recent short-term emphasis in industrial
R&D spending. Traditionally, the industries
which fund almost all hasie research sup-
parlind by industry are the chemicals in-
dustry, the electrieal equipment industey,
aml theaerospace industry, Industry spends
 relatively low percenlage of its tolal R&D
dollars on basic research, In 1977 basic
research s anticipated 1o aceount for 4
percent af tolal incustrial R&D dollars,

Universities and colleges Tunding of hasic
reseitrch s expected Lo show a wain from 7
percent in 1967 1o 11 percentin 1977, dueto

g
it



corresponding decrease in the percentage of
Federal Tunds devoled 1o basic research,
This sector is expected to assign 64 percent
ol its tolal R&D funds 1o basic research in
1977 since the environmenl in the univer-
sities s particularly lavorable for the
performance uf basic research,

Nonprafil inslitutions are expecled to
finance 6 percent of busic researchin 1977 as
compared with 5 percenl in 1967, They
conlribute aboul one-hulfof their R&D funds
ta basit: tesearch,

APPLIED RESEARCH

Applied research performanee s expected
ty reach $9.0 billion in 19774 pereest more
than the 1976 level. In constant dollars, the
expenditures will rise 2 percent. “Tolal
expendilures for applied rescareh in con-
stanl dollars have remained refatively level
since 1968,

[n 1977 the proportion of lolal R&D
performance devoted to applied research i
anticipated lo be 22 percent, aboul the same
percent as in 1976, This ratio has remained
relitively unchanged in recer! vears,

The imlustre cector is anticipated o
conduct 56 percent of tatal applied rescarch

in 1977, This sector has been the major

performes of applied research since 1933,
when NSF began surceving R&D activities;
its share of applied research performance,
however, has decreased from 71 percent in
1958, beeause of increasel applied research
nerformance by universities and nonprofil
inslilulinns,

[n 1977 industrial lirms are expected to
spend 83.8 billion i applied vesearch, or 22
percent of their tolal R&D dollars, The major
performers of applied research in industry
are the chemicals, electrical equipment and
communications, and aireralt and missiles
industries,

The Federal Government is expected o
aceaunt for about 23 percenl of appliedl

Applied re<sarch performance; selected years
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ressarch performance in 1977 mostly in the
arcas of health, defense, and agriculture,

1977 the Federal Government will
[urnish 53 percent of iotal applied research
funds. Most of these Tunds are used in-
tramurally ar are allocaled o indushy,
Sinee 1953 the Federal Government his heen
the primary source of funds for applied
research,

[ndustry s the next largest source of
applied research linancing. In 1977 it iy
expected 1o finance 42 pereent of all applied
vesearch, ahout the same proportion as in
1972 The theee industries financing the
laraest amount of busic reseirch are also the
areittest supporlers of applied research,
Universities and colleges and other non-
profil institutions are expected to contribute
the remaining 5 percent of the tolal applied
research funds in 1977,
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DEVELOPMENT

Expenditures for developmer.t by all seclors are estimated to reach
$26.6 billion in 1977—a gain of 10 percent over 1976,

Development activities hold a significant role in the lowa! R&D
effort. The proportional share of development in total R&D perform-
ance has always been more than 60 percen!.

The industrial sector is the major performer of development
aclivities, In 1977 this sector is expected to account for 82 percent of
total development performance as compared with 81 percent in 1953,
Beczuse a primary goal of industeial {irms is to increase their profits,
they direct the bulk of their expenditures on activities related to
translating research findings inlo new and improved products and
processes. In 1977 industrial firms are expected to spend 74 percent of
their total R&D outlays on development, compared with 22 percent on
applied research, and 4 percent on basic research.

\

Government |
13% \

\

Industry
82%

The Federal Government is the largest source of funds for
development. In 1377 it is expected to linance 51 percent or $13.5
wiltan ol all development, concentrating in defense, space, and energy
fields. This gain of 10 percent over 1976 results mostly from defonse
increases.

[t is anticipated that the industeial sector will contribute $13.0
million to development in 1977—~a gain of 8 percent over 1976. This
seclor is expected to finance 47 percent of all development activities,
about the same percent as in 1976,

Federal\

e



Sector Highlights

FEDERAL GOVERNMENT

A significant volume of research and development is performed
within Government facilities. This intiamural performance is ex-
pected to amount to about 1€ percent, or $6.5 billion of the 1977 R&D
total, This represents 30 percent of Federal funds spent on research and
development, an increase of 12 percent over the previous year's total.

The Federal Government will continue to supply the bulk of R&D
funds 1o the U 5. economy in 1977, It is expeuted to provide $21.8
billion, or 53 percent of all R&D funds—aboul the same percentage as
las! year.

Current dollars

Constant 1972dollars® |

Totals reported for Federal funding may be understaled since
many industrial firms repor! as company funds rather than Federal the
cost associaled with projects which are conducted in the hope of
obtaining Federat contracts.

Character of Work

Federal agencies generally conduct basic research in their own
laboratories as part of larger R&D efforts in fields related to thir
mission. In 977 about 12 pe-cent of Federal intramural R&D spending
will be for basic research, This ratio has remained relatively conslanl
for the pasi 5 years. Although a few Federal agencies perform all of
their busic research intramurally, most agencies rely heavily on
outside contractors, primarily universities.

The remaining 88 percent of intramural R&D work in 1977 will be
spent on applied research and development programs, e.g., studies in
undersea warfare, aiscrall programs such as the B-1 bomber, coal
ulilization, solar energy development, space shuttle, and various

atomic energy programs.

Future of Research and Development

The basic relationship belween man and his environment is
expecled, in this decade, lo assume a greater role intheachievement of

“technological progress. Scientists and administrators increasingly

stress Ihat the consequence of the rise of new knowledge should be
carefully weighed. This caveat is likely to receive even grealer
emphasis in the future. There is a growing recognition that the effects
of technological innovations should be more thoroughly assessed if
technology is to serve human needs more efficiently.

This present siluation leads to increased interest in mul-
tidisciplinary approaches to public problems. More R&D programs
conducted by individual agencies are likely to draw upon a number of
disciplines and be part of larger areas of exploration. In addition, the
work of one agency is often applic."le 10 that of another. For example,
the systems approach, which has been highly refined by the
Department of Defense and the National Aeronautics and Space
Administration, has been applied by other agencies to such problems
as mass lransportation, crime reduction, and environmental control.

-



INDUSTRY

Industrial firms are expected Lo spend nearly 527.8 billion on

research and development during 1977. This represenls a 43-percent -

increase since 1972 Industry presently aceounts for 68 percent ol total
R&D performance in the United Slates and is expected [o continue in
this dominant role.

Industry will receive 38 percent of its funds Trom the Federal
‘Government in 1977 arl will finance the remainder from ils own
funds. This is consisient with the trend begun in the late sixties when
Federal R&D contract monies besan to level off,

[nduslry's Role

A relatively small portion of total intramural industrial R&D
spending is devoled to busic research—$615 million or 3.6 percent in
1977, Although u substantially greater amount is directed into applied
research, industry's primary role is in the area of development.

The greater commitment 1o applied reseirch—$3.7 billion in 1977,
and development, $12.9 billion—reflects industry’s emphasis on
producing new or improved products or processes. Unlike basic
research, applied research and development projects are generally ofa
shorler time duration, thus leading to laster commercial payoll.

Leading Induslries

[n 1974 the five leading R&D-performing industries—elecirical
equipment and communication, aircraft and missiles, machinery,
molor vehicles and other transportation equipment, and chemicals—
spent over 80 percent of lotal industeial R&D funds. Companies in the
first lwo industries accounted for nearly ong-half of the industrial
total.

All of these industries, excepl aivcrall and wissiles, sleadily
increased their R&D spending over the past decade. The aireralt and
missiles industry also showed R&D increases belween 1963 and 1969,
bul thereafller showed a decline beciuse of decreased emphasis on
Federal defense and ¢pace programs.

Q

UNIVERSITIES AND COLLEGES

Universities and colleges are the major performers of basic
research in the country, aceeunting for over one-hall of the national
total, These instilutions devole more than three-quarlers of their R&D

ellorls to basic research aclivities, The inlelleciual environment of the
university or college setling is particuliely appropriate to the conducl
of basic research to add to and rangmit the store of seientific
knowledge. [n addition, zraduate education and vesearchactivities are
clusely relaled.

Funding

Federal agencies coutribute about two-thirds of the funds used for
R&D performance by universities and colleges. Many agencies draw on
the expertise of universily personnel to advance their own programs,
especially in scientilic arcas where their capabilities may be limited,
Also, Federal R&D supporl has Deen geared to slrengthen the
universities' capabililies and encourage a broader base for science in
the Nation,

Universities and colleges also perform research and development
far industeial firms, Stale and local governments, and nonprofil
organizalions. Togelher wilh universities own [unds, these sources
aceount for the remaining one-(hird of R&D Tunds expended by
universities and colleges.

Baslc research performed by umversltles and callegesll
i T;?bysourceoffunds' selectedyears |

Federal Government

Universities & collegas
QOther nonprofit institutions

alncludes Fedsral'y Funded Research and Development Centsrs.
SOURCE Neticnal Scisnce Foundation - ‘



NONPROFIT INSTITUTIONS

A variely ol organizations are contained in the fourth sectorof the
economy, as defined in this report. Nonprofil institutions include
research inslitutes. philanthropic loundations, professional and
technical societies, acadenies of science, volunlary as well as State
and local hospitals, science museums, zoological parks, botanical
gardens, and arborelums. These organizations pursue widely differing
programs in promoting scientific efforl, and despile relatively limiled
R&D expenditures, account for significant contribuiions in many
fields.

[n 1977 the nonprofit sector is expected to account for about §1.4
billion in R&D performance, about the sume level as in 1976, This
amoun! represents only a slight increase during the preceding 5 vears.

Research inslitulés concentrale on the performance of research
and development, mainly financed by Governmenl and indusry
contracts. Leading research instilutes include Stanford Research
[nstitute and Batlelle Memorial Institute.

Philanthropic. foundations are significant sources of research
granl money, financing innovalive elforts in particular, generally from
endowment Tunds. The Ford Foundation, John A. Hartfurd Foundation,
and the Rockefeller Foundation are leaders in this category. Philan-
thropic foundalions have aided in numerous heallh advances.

N
Scientific socielies and academies of science are primarily active
in collecting and disseminaling scienlific knowleage through con-
lerences, symposia, and publication of journals and reports. Science
museums, zoos, and similar instituiions are exhibitors and inter-
prelers of science, as well as research performers,

Nonprofit institulions have received about three-{ifths of theis
R&D support from Ihe Federal Government in recent years, Financing
by the industry sector, although the smallest component of the
nonprofit sector’s [unding, continues to increase.

00

" Sources of nonprofitinstitutions R&D fund

il otdolar)

Fedaral Government

S
Nonprofit institutions\:.,v" ‘
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R&D MANPOWER

Aboul 540,000 scienlists and engineers were engaged in R&D
aclivities on a full-time-equivalent [F'TE) basis during 1976 in all
sectors of the economy. This level is a resull of 4 years of employmient
increases since the 1972 trough of 519,000, and reprasents arecovery of
over one-hall the 40,000 jobs los! between 1969 and 1973, All sectors of
the economy participaled in the recovery.
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The indastrial sector, however, contributed the least o the
increase in, lotal R&D employmenl, while universities and other
nonprofii instilulions grew al the [astest rates since 1973. Thus, the
share of all R&D scientists and engineers employed by industry has
leclined from about 73 percent in the early sixties o 69 percent by 1969
and Lo 67 percent by 1976,

Scientisis and engineers engaged in rescarch and development
represented about ene-third of all ersons, employed as scientisls and
engineers. According tu the latest available data reflecling primary
work activities in 1974, 30 percenl of scienlists and engineers were in
R&D performance, and another 9 percent were in R&D managemenl,
Proportionalely more engineers than scienlists were in performance,
34 percent versus 25 percent, as well as in managemenl, 9 percent
versus 8 percent, respeclively,

Women accounted for about & percent of all R&D scientisls and
engincers in 1974, a smaller share than the 6 percen they represented
of all employed scientists and engineers. Women engineers were more
ap! lo be engaged in research than their scienlist counlerparts. While
women enginecrs represenled only 4 percenl of all women in science
and engineering, they comprised 7 percent of these women primarily
engagedd in R&D aclivities,

) all seientists and engineers who were primarily working in
research and development during 1974, two-thirds were doing
development work, of whom eight in ten were engineers. Suienlisls
preduininaled among the research activities representing 91 percent of
Ihose: engaged in basic research and almost two-thirds of those in
applied research,

The 121,000 scienlists and engineers with doclorate degrees
primirily engaged in vesearch and development and R&D management
in 1473 represented about one-filth of all R&D scientists and engineers
and two-filths of all doctorales in science and engineering, Aboui 40
percent were emploved by private industry, two-thirds of whom were
themists, Another 37 percent wereempluyed by academicinstitutions,

gy



o:te-hall being physicists, biological and agrivultural scientists.! The
remaining significant emplover of doctorate R&D workers was the
Federal Government which employed 14 percent of the total, Biological
scienlists, engineers, and physicists were the most numerous
occupations represented in this sector,

V Additional workers inacadensic institutions indicatmd that researchand development was
a secondary achivity, These are noLrepresented in these dati bt are aczounted for in the full-
fime-gquivitbent estimates in able B-10.

Federa,
Govern-
ment

I | —

§Q“EE:‘National SmsFondsion.

About 73,000 of these workers were primarily performing
research, divided almost equally between basic (with 39,000) and
applied (with 34,000) research activities. Another 12,000 were in
developmental activities.

Most of the basic research workers were employed by the -

academic sector, while private industries employed the largest number
of those engaged in applied research and development.

One-half of the 37,000 doctorales in R&D management were
employed by industry, and the lield composition reflected the sector's
employment, with physical and environmental scientists and
engineers comprising the bulk of employment. |

It is significant 10 note that between 1973 and 1975 the growth of
doctorale R&D scientists and engineers exceeded that of all R&D
scicnlists and engineers. In the 2-year period the lotal FTE employ-
ment in all sectors increased by 13,300 (2.6 percent) from 520,400 to
533,700, while doctorales primarily engaged in research and develop-
men! and Ri.D management increased by 23,500 (24 percent) ‘rom
97,800 10 121,50" between 1973 and 1975. It is likely that this occurred
because of the ample supply of new doctorates combined with the slow
growth of R&D job opportunities.

The academic and industrial sectors experienced the larges!
numerical and percentage gains of doctorate R&D employment,
grawing by more than 10,000 and about 30 percent each in the 2-year
period. Doclorates—in all sectors—primarily engaged in R&D manage-
ment increased considerably faster (by 30 percent) than those in R&D
performance (22 percent). Thegrowth in the management function was
particularly marked in academic institutions, which registered a 55-
nercent growth in the period. These changes of lotal and doctorate R&D
employment imply thal a large proportion of R&D jobs that resulted
[rom both growth and replacement needs were filled by doctorates
who, in many instances, replaced nondoclorates or oblained jobs
which were previously designed to be filled by nondoctorates.



Industry

During 1975 the F'TE employment of R&D scienlisls and engineers
in privale indusiry increased by only 2,100, reaching 362,500 in
January 1976, This level continues the slow recovery from the 350,000
low reached in 1972 after declining by 37,000 from the peak
employment of 1969, The changes within industry groups, however,
varied. Those experiencing the larges! growlh in FTE R&D employ-
menl were chemicals (1,700) and nonmanufacturing {1,200), The
bigaest losers were machinery and motor vehicles and other transpor-
ation equipment which declined by 900 each.

Full-time-equivalent number of R&D scientists and engineers, by industry: January 1957-76'

{In thousands]
N B -
o Indust‘r_y_m___ 1957 | 1958 | 1939 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 i969 1970 | 1971 | 1972 | 1973 | 1975 | 1976
Tolalh oo 2294 12438 2684 |292.0 (3121 13108 3270 [340.2 13436 13502 [367.2 |376.7 [3B7.1 (3841 13668 (3499 3631 |360.4- [3625
Chemicals and allied products ............, 294 30| 335 (361 {30 {365 B3} RI [ 379 [ 386 69 369 | 403 | 402 | 428 | 409 | 407 | 449 | 466
Petroleum refining ar.d extraction .......... 63 | 74 77| 921 90 | 91| B9 | 81} B7 | 89| 87| 92100 99! 92| B3| 82| 84 | 88
Rubber products .o 47| 471 48| 53| 55 56| 58| 60 ) 58| 57 [ 58| 61| 63| 661 59 58| 58| 61! 61
Stone, zlay, &nd glass products ............ OO @ |33 38 33 35 30| 33| 41| 42| 46| 41| 39| 39| 41 | 42
Primary metals ... e 311027 57 B9 69 6O 52| 51 55| 55 59| 59 62| 63 63| 60 55| 55 | 59
Fabricated metal products ................. 84 1 83 B9 74 86| T4 j 68 70| 66| 63 | 63 | 56 66| 58| 69| 64| 65| 71| 70
Machingry ..o 49 | 214 84 | 321 1330 |35 34| 273 | 294 | 305 {336 | 374 304 | 414 | 405 | 411 | 417 | 436 | 427
Electrical equipment and communication ... | 429 1 478 | 548 | 721 | 792 | 823 | 858 | 895 | 878 | 920 (0986 | 984 (1016 (1024 | 952 | 877 926 | 950 | 945
Motor vehicies and other transportation
BAUIPMENt ..o 136 | 150 | 158 | 178 | 191 {208 | 211 | 233 [ 241 [ 248 | 252 [ 243 | 250 {250 | 278 | 293 | 292 | 210 | %1
Aircralt and missiles .........oooiiiiinenn S87 | 586 | 639 | 724 | 785 (794 | 907 [101.1 {992 | 993 [100.4 [101.1 | 999 | 926 | 783 | 71.2 | 723 | 676 | 674
Professional and scientific instruments ., .., 102§ 10| 520 0500 ) 110 | 98| 94 [ 108 [ 115 | 125 | 130 | 141 [ 159 [ 148 | 151 | 1510 | 159 | 165 | 174
QOther manufacturing industries ..........., 129 {117 | 119 136 | 140 | 143 [154 | 165 [ 174 | 179 | 191 | 185 | 255 | 187 | 200
Qther nonmanufacturing indugtries ........ 246 (213 1289 | 226 l 75| 70 82 98| 96 | 17 | 141 [ 161 | 151 [ 163 | 156 | 157 | 153 | 149 | 161
'Excluldes 50¢ial SCeenbists and wood Products; paper and allie.! producls. tobacce products. prinling and
* Data included in the " oIne; manufacturing” group pubkshing. tealher products and imisceilaneous manufacturning
> For years 1957-80, other manuta-turin #nd mde anutactunng commined Other
manufaclunng industres includs tood and kinded praduc’s lextiles, apparel; fimber ' SOURCE' Nalional Science Foir 1aton
Q
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Universities and Colleges

Employment of scientists and engineers primarily engaged in
research and development in the academic sector grew by 1,000 in
1975, reaching 51,000 in anuary 1976, the highest overall level yet
altained. Other physical scientists {mainly environmental scientists),
social and life scientists, chemists, and mathematicians contributed to
this growth, reflecting changes in the subject composition of research
aclivities in these institutions. Environmental, social, and life
scientists each recorded new record employment levels, while
chemists and mathematicians made recoveries bringing them close to
former high levels, On the other hand, engineers and physicists both
experienced continuations of declining employment which began in
1973.

The emplovment level of graduate S/E students in part-time R&D
work continued its almost constant growth of the past during 1975
exceeding 40,000 for the first time, thereby increasing by nearly 50
percent over the 1965 levels. While employment of this group has been
the fastest growing segment of the R&D workforce, it has paralleled
overall growth in graduale enrollments. Hence, while 14 percent of
gracluate studentsinscience and engineering were engaged part timein
research and development in 1965, the parcentage in 1976 was only
slightly higher at 15 percent of enrolled students,

Among the specialties in 1965, nearly 25 percent of the life science
graduate enrollees were engaged in R&I) work as were 22 percent of
those in physical sciences, 4 percent in mathematics, 7 percent in social
sciences, and 11 percent in engineering, By 1976 the relative
involvement in research and development among fields had changed,
with 26 pereent of those in physical sciences, 20 percent inlife sciences,
g percent in social seiences, 5 percent in mathematics, and 10 perzent in
engineering being engaved part time.

More than 13.000 scientists and engineers in the 21 FFRDC's
associated with academic institutions were primarily R&D workers in
[anuary 1976, the largest number in history. One-nall the increase
between the Januarys of 1975 and 1976 resulied from a growth of
nearly 400 astronomers and environmental scignlists. Sngineers,
physicists, mathematicians, and life scientists were responsible for the
remaining growth, while chemists and social scientists experienced
declining employment during 1975,
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Number of scientists and engineers primarily engaged In research and
development in universities and colleges by field of speclalization:
January of selected years'

[In thousands)

Field of specialization | 1965 | 1969 | 1971 | 1973 | 1974 | 1975 | 1976

All fields ............. 400 | 471 | 483 | 466 | 474 | 500 | 510
Engineering «...vvvv.o . 42 | 50 | 48 | 50 | 48 | 48 | 47
Physical and environmental

SCIENCES .vvvveviiiven 59 10 13 79 83 8.1 8.6
Chemistry ..v...vvconn 23 1 29 | 26 | 28 | 30 | 28 | 29
PhYSICS ..o 21 24 | 24 | 25 | 25 |24 | 24
Other ovvvvviiien 3 19 |23 (27 | 28 (29 | %2
Mathematics ............. 9 17 | 14 13 | 15 15 16
Life sciences +........... 250 | 283 |304 | 280 | 80 |34 |08
Social sciences and psy-

COlOgY" vvvrreeenes a0 | 52 | 42 | 44 } 47 i 50| 59

' Extludes graduate sludents
! Excludes history

NOTE Camponents may not add (0 totals because of independent rounding
SOURCE: National Science Foundaticn.

Number of graduate students engaged part lime In research and development
by field of specilization; January of selected years'

[In thousands]

Field of specialization | 1965 | 1969 ,| 1971 | 1973 | 1974 | 1979 1976

Allfields ............. Mo | 358 372 | 346 |39 | 97 | 402 .
Engineering ....... ..o 6.4 79 88 84 | 94 | 111 | 110
Physical and environmental

SCIBNCES +vvvevvvver o g1 | 106 | 105 88 92 30 92
Mathematics ............. g 16 15 15 15 14 13
Life SCiences ...oevevrer g5 {100 112 105 | 107 | 108 | 114
Social sciences and psy-

COIOGY’ . vvveviinis 33 57 51 54 6.2 74 13

“Based on data obtained in the NSF Survey ol Scientiic and Engineering Personne) Employed 1)
Universities and Colleges for 1965-74. and the Survey of Graduate Stience Student Support and
Postdoctorals for the years 1975:76 See techmical notes

» Extludes history

NOTE Components may not add 1o totals because of independen! tounding
* SQURCE National Scrence Foundation
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Federal Government

Employment of R&D scienlisls and engineers by the Federal
Governmen! has remained virlually unchanged throughoul the 1967-
76 decade, ranging from aboul 45,000 1 48,000, In early 1976, 48,400 o
these workers were employed—one-half by the Department of Defense
(DOD) and its componen! agencies. Other agencies employing major
shaces of this empleyment were National Aeronaulics and Space
Administration (NASA), the Departmenls of Agricullure (USDA),
[nterior, Health, Education and Welfare (HEW), and Commerce.
Seientisls represented more than one-half these R&D workers, with
physical scientists, especially chemists and physicists,
predominating, followed by life scientists. Although the DOD was the
larges single employer of scientists, the sivilian agencies employed
aboul 60 percent of their lolal employmenl—cenlered in USDA, HEW,
and Interior, Additional R&D scientists and engineers are in the
mililary services and managing R&D activities. These are included in
he estimates shown in lable B-10,

Other Sectors

Current survey data on the R&D scientist and engineer employ-
menl in nonprolil research organizations and State and local
governiments are not available, [1is eslimated, however, that nonprofil
research organizations employed almost 1,000 R&D scienlists and
engingers in early 1976, This represented the highest level of
employmenl these organizalions have atlnined. As in past years, it was
alsoestimated thal dife scientists and engineers logelher aceounted for
ma e than one-hall ofthe nonprofits” R&D employmenl,

© When lasl surveved in 1973, State and local governmenls
employed aboul 5,000 R&D scientisls amd engineers, primarily in the
st populous States. Natural resources and health were he
predominant functional areas of these workers, each with houl 2,000
of the lotal employment.

Number of scientists and engineers primarily engaged in research and development
i Federally Funded Research and Development Centers' by field of specialization;
January of selected years

[In thousands)

Field of
spazidlization 1965 | 1969 | 1971 | 1973 | 1974 | 1975 | 1976
Al fields ... 10.8 13 1.1 118 19 124 131
Enginesring .v....ocvvuen 49 50 50 56 56 58 59
Physical and

envirormental sciences 42 | 43 42 44 4.6 47 52
Chemistry .o.vuiven., 1.2 1.2 1.2 1.2 11 12 12
PhYSICS +vvvvvcveinns 23 28 26 2.7 28 29 30
Other v 6 4 5 5 T 8 9
Mathematics ............. 1.0 1.1 1.1 11 1.0 13 13
Life sciences ............ B8 4 4 & 5 5 b

Social sciences and
pSYchology? ........... 2 R 4 2 2 B 1

" Adminislered by universities and cofleges
“Excludes history

NOTE' Components may not.add ta lotals hecause of independent rounding
SOURCE Natonal Science Foundalion

Distribution of civilian R&D scientists and engineers
in the Federal Government, by agency and occupation: January 1976

Mathema-
licians,
Physical | statis-
and | ticians,
anviron- | and

Engi- | mental |computer|Biologicall Social

Agency Tolal | neers | scienlists| scienlists| scientists | scientists

Total (in thousands} ........ 484 | 233 139 33 57 B i1_

‘ Percent distribution N
Department of Delense ........ 514 665 | 400 786 8.3 56.0
Department of Agriculture«..... 92 20 14 25 454 %3

Department of Health,

Educalion, and Welfare ..., 59| 04 80 21 204 R2
Department of the Interior ... 66 1 21 153 18 18 36

National Aeronautics and
Space Administiation ......| 129 | 208 83 47 11 1.2

Department of Commerce ..... 471 1.8 95 33 6.7 39
Energy Research & :

Development Administration .| 25 | 27 18 06 0.1 0.3
Other agencies «............. . 68 37 1.7 6.4 10.2 225

NOTE Fatiudes uniformed meitary sciantists and enguneers and admeshition of reseirch and
development Percants may not add 1o 100 bucausa of raunding
SOURCE Nationat Science Foundation, based on dala of the U'S Civit Sevice Coramission
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APPENDIX A

Basis for Sectoring

e National Seience Foundation Tollows a four-
sector divisien in surveying R&D Tunds and persunnel
and mantaining [he lime series for expenditures and
employmenl, This division is hased ar an approach
that altempls 1o take account of both the legal nalure
and major functions ol organizalions active in {inanc-
g and perlorming bisic research, applied research,
anddevelopment. Grouping  diverse lypes ol
organizalions into diseeele seclors, however, requires
cerlain acbilrary judgments because of the mixed
walure of many organizations, particalarly those in
he universily and other nonprofil sectors,

The Fedural sector is made up of the agencies of the
Fodural Governmenl. The industry sector consists of
hotl manufacluring and  nonmanulacturing com-
panies, Manufasturing is classilied in major industry
groupings: and nonmanufacturing, which includes
arganizations such as those in selected service in-
dustries, is Irealed as a unil. Federally Funded
Research and Development Cenlers (FFRDC's) ad-
minigtered by industriat firms are also included.

The universitivs and colleges seetor is composed of
all nstittions of higher education, hath public and
privitte. The term “universities and colleges™ isused in
this cepoet ta relee To the academic instilutions s a
aroup ittt the associated FERDC'S adminis!ered
by the schools Tor varions Federal ageacies. The un-
iversilies and colleges womprise the following:

Colleges ol liberal arts: schoals of arts and sciences;
professionil schouls, such as engineering and medical
sehools, including affilialed bospitals; assonialed
research  instilulions, and - similae organizations,
which are integral parts of the universities and
colleges: agricultural - experiment stalions, and
assouialed schouls of agriculture,

Funids used at the univeesities and attributed 1o the
l|ni\'l!r5i|i(?ﬂ seclor as i source l:lmh‘ih" U[ Sl!\'m‘ill Lon-
ponents: (1) Stale and local government Tunds
separalely budgeted Tor research and developmenl,
al {2) unrestricled or general funds which the in-
slitutions themsetves have been Tree to allocate for
research, Funds feom the Federal Government, in-
ustey, or uther nonprofil instilutions, which are
suppliealin the form of grants or ennlracls fur research
ar developmenl al a university, itre erediled o the ap-
proprite source in the perfornance ol research and
development by universities and colleges, Thus,
reseqtreh contracls from industey are realed as univer-
sity performinee funded by industry as the source,
whereas funils given (o the institution by industry for
general educationil purposes and used by 1he school,
alits diseretion, lor researeh, ave reated as university
perloemance financed with the university's own funds.

Institutions in the other nonprofit sector fall inty
two general groups: (1) organizations thal are primiis
ly geanting in natare, namely private philanthropiz
foundations and voluntary heallh agencies, and {2)
public anel private organizations thid are involyed in
perfarming research and ddovelopment, comprising
separately incotporated nonprolil research inslittes,
professional sucielies, nailemies ol seience, museams,
soodogical mardens, bolanical gardens, arboretums,
nanprofit hogpitals, and FERDC' administered by
mnprofil organizitions,

In this report, buth the university and ibe other nons
prolit sectoes conlain privaleand pulilic ingtitutions—
he Tatter ave closely assotialed wilh State or focal
governnents, A number ol organizations in both sec-
lors, s well as indndustey, also receive Staleand local
goverament funds,
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Technical Notes

CONCEPTS AND DEFINITIONS

Researe b and development in this repart consists of
Dasic and applivd researh in the stinces (including

metlical sciences) and in engineering and activities in -

development, all defined below. Tn terg of tiehls. the
maturat seiences=lite, physical, and engineering—as
well as the social and psychological sciences are
covered i the Federal, wniversities, aml other gon-
proftl sectors, ndustey coverage s limited, al present,
th the natural scienges,

Hesearch, which encompasses both isic and
applied. is svstematic,infensivestusly directed toward
fuller seientifie knowledee of the subject studied.

Basie restarch For thive of the sectoes=Tederal
Government, universities and colleges, and other non-
profit institutions =the delinition ol basic research
slrosses that it s direchd toward increases of
knewleloe in science with " uller knowludge or
understanding ol the sulyect under study, vather than
a practical apphation thereol.” o take aceount ofan
individual industrial compiny’s commereial goals, the
definition Tor the industry sector is modified fo -
dicate thal basic research projects repeesent
*.otiginal investigations for the advancenent of
seientilic knowlelae, . which do not have speitic
commiercial olyectives, although they may be ia Gields
of present ar potenlial interest (o e reporting com-
piny.”

Al vesenrch P Tollow g 15 the ore defin-
fion in the NSE guestionnaiee sent to he universities
and calleaes: “Applind resueh s divected toward
praclical application of knowledge.” ere agan. the
defintion fur theindustry survey likes acronut of the
chavacteristics of industoad arganizations i covers
" resarnh projecs which epresent oivestizations
divesterl o diseovery ol e serentifi howledge and
which have specilie commereial objectives with
respect o cither prothls o processes.” By this
defmiton, applied research i strg dilfers from
basic research chielly in terms of objectives ol L
reporling company,
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Development. The NSF survey concept of develop-
ment may be summarized as ", . the systennalic use of
seivntific hnowledge directed Toward the production of
wselnl materials, devices, systems or melhods, in-
cluding dusign and development ol protatypes and

protesses.”

FUNDS
Curren! operating costs

Funds used fur researeh and develapment, reporled
in this study, refer o vorrent uperating cosls, cons
sistitg of bot direct and indirect costs including
depreciation, insofar as his infunmation s available lo
espondents. Capital expenditures are exeluded by
detinition and s is fullowed by theindustry, univer-
sities and cullees, and other nonprofit sectrs, Under
the aceounting practices of some Pederal agencies—
parliculacly the Department o Defense—data on
Foderal R Tunds, which are available in detail oly
i terms of abligations vather than expenditures, do
ol include an allowanee for depreciation bl do in-
clude some nbligatinns for capital items,

Perlormer-reporting besis

Lo the Foundation's surveys, respundents in all Tour
sectors indicate e amounts they spend on research
anddevelopment in their awn sectarimd the soerces of
hese fumls, "The National Science Foundation lises
all natinal tolads on data as reported by performers
hecanse institutions doing research and developmen!
are in the bes! pusition 1o: (a) indicate how much they
speat in the aclual combuct of research and develop-
menl i given vear, [b] classily their work as basi,
applied, etc. andd [e) identily the sectorof therconumy
m which their Tinancg originated. The use of pee
former teporting throughoul also reduces the
passibility ol douhle counting. Begause the national
time series o Federal Tunds spent in research and
development are hased on expenditures repoited by
arganizalions which have actually performel the
restarch and de velopment, they dilfer From the saries
w the Federad Funds for Research, Devidopinent, und
Other Serentific Activities on agenty obligations for
rsearchy i divelopment T be performed in the non-
Forleral sectors, Ferderal agency bligalinns ave used in
thee series nnly Tor intramural performance in agency
laboratorivs where they are frealed s (e equivalent
of pxpendstures. Expenses of Federal personnel engig-

el in planning and administering intramural and ex-
ramural R&D programs are also included in the in-
Iinnural performance loal,

There have heen surveys in all fonr sectors thus far
in (he NSF time sevizs forthe following years: 1955-54,
1957-58, 1964, 1966, and 1973, In general, the Federal
Government and industry have heen surveyed every
year, hul il has not been possible o maintain (he same
(reguency for the universities and other nonprofit in-
stitutions. National data for olher years are based o
survey data n e performance of otal msearch amd
development, bagic research, applied research, and
development Trom the Federal and industry seclors
and on estimates for thewniversity andother nunprofil
seclurs,

Single-year designation for national totals

Data for calendar year 1953 Tor industey and non-
pralit nstilutions are combined with Federal in-
ramural and university data for fiscal vear 1953 (thil
is. July 1952 theough June 1953) in the RiD funds
series, The seetor datit for the years following 1953 are
o e nceordingly and the annual national lolals are
hirsed 0 this phasing,

Defense-space classification

Defense expenditures consistal all R&d) spending by
DOD and - propartion of Energy Research and
Development Administration (ERDA) funds {fuemerty
ALCL Space R&D expenditures are those of NASA.
The space activities of DOD are included as spending
on lefense. The space activilies of other Fedvral agen-
cies are nat included; it is estimated they account for
less than  percent of all space R&D spending. This
serivs has been cevised 1o include R&D perfornmance
reporting wher v dlahle,

Revisions of R&D time series since April 1976

Federal Government. Dalawere revised hased on the
NSE anmnal servey of RED activities by Federal
agencies covering liscal vears 76, 1976 a0 1977, and
the 1978 Federat Budgel, Special Analysis P, Data wre
eoviserl back to 1963 1o rellect changes in NASA
reporting ur hasic research, applied research, and
levelopment.

Industry, Diata were revised fur 1974 on the basis of
the anoual “shutlle” questionnaire that - enables

19
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respondents to revise the figure reported for the
preceding year when they renort on the current year.
Data for 1975 were obtained from the 1975 industrial
R&D survey.

Universities und. colleges. Data for 1975 were
revised based on information obtained in the 1975
survey.

Other nonprofit institutions. Data for 1964-74 were
Lased on the 1964, 1966, 1969, and 1973 survevs. Data
were revised hack to 1953 to reflect the latest
infermation from the 1973 survey.

Data for 1975 are classilied as preliminary becausea
final report onintramural performance of research and
development was available onlv for the Federal ond
the cuoiversities and colleges sectors, In addition,
preliminary data [ron: the 1975 industrial R&D survey
were available, Estimaies for 1976 and 1977 are
extensions of the regular time series, taking into
account trends shown in Federal Funds for Research,
Development, and Other Scientific Activities, Fiscol
Yeurs 1975, 1976, and 1977, Vol XXV as well as other
related information,

' National Science Foundation, Federul Funds [or Research.
Development, aod Other Scientifn, Avcreitios Prseal Yoears
1975, 1076, vond 1007 Vol XXV [NSF 770000 Washioeton,
D4 L0 Soptof Documents, 1LY, Government Printing
Otftice, (9/6).

20

MANPOWER

Full-time-equivalent (FI'E} number of scientists and
engineers

The concept of the FTE provides a cummon denom-
inater for combining the number of full-time em-
ployees with an FTE number of part-time emplovees to
achieve a quantitative measure of manpower input.
The minimum standard for inclusion el scientists and
engineers was the performance of professional scien-
tific or engineering work in research and development,
reguiring @ hachelor's degree. or its equivalent, in
science or engineering, In theindustry, university, and
other nonprofit sectors. hoth the manpower and
expenditures data for each year were obtained in the
same survevs: in the Federal sector, data on expen-
ditures and civilian scientiste and enginuer. were
reported in different inquiries, and estimates of
military  scientists and  engineers were, obtained
separately, '

Revisions of R&D time series since April 1976

Data for 1975 were based on surveys of Federal
Government personnel as of Qctober 1975, industry as
al January 1975 and January 1976, other noaprofit -
organizations as of October 1974, ard universities and
calleges as of January 1975 and Januvary 1976 and other
related sources. Data for 1976 are estimated except for
the universities and colleges sector, Survey resulis as
of January 1976 for this sector are included,

Ut
<



O

ERIC

Aruitoxt provided by Eic:

APPENDIX B
Statistical Tables

Translers ol funds expermfed annnally for perfurmiane ol research and

development by sector, disteibuted by souree: 193377 0 0

Transters of funds expended annnaliv fo perfermance of hasic reseateh

by sectues distribiated Dy source 195577 0

Transfers al funds expended annually for perlornanee of applied research

By sector. distrbuted by source 1933877

Transfers of funds expended annially fae preetormanee ol development by

sector. distrimted by soureer 100077 o

Sources of Tunds ased tor researeh wid developmnent, by sector: (9534-77

(ervent and constant dollars) ... . e

Sources of funds used for hasie teseatoh, by sectore 197

fanrent and constant dollars) oo

teprrent ol canstant dollaes) oo,
Tresuls i defense, spanceand il other R&E outhavs, by sonree:
L

Full-time-cquivatent tFVEL soentsts and vnoinest s vmploved in reseinrel
and developament, by sector sedected vears Coooo o
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, distributed by source, 195377

|Dollars i mijl:ons!

s S . A ) .
Goi;’r;r[nll‘ ) Industry’ ‘ Universities and colleges : Ssgg‘gts ther nonprefit institutions’
Source ' Sources . Sopes R l Source o Sources
SL | omer | Other
. o [ Univer- | - nons ‘ | non-
Total Federal Toul | Federal . Total | Federal |. | sities | profit | Total | Federal | Total | Faderal | - " | profit
Total funds | Govern | funds | Govern' | funds | Govern |- |andcale institu-l funds | Govern- | funds | Govern: | ' institu-
Year R&D used ment used ment | Industy* | used |- meat lndustey Ieges ti_om used | ment | ued | ‘ment |industry| tions'
L0 » 3530 : - -2 A I IR | 12 1 108
1983.... | 512 | ‘ S 1o
100 140 | 220 | || % 121 % | % | »
100 | 4070 o 20 R EEEE 123 o
1954, | 5644 B B B S p NN
1,020 1750 | 2320 10 | 2 |.80 | 28“ 141 61| 3| M
905 S oes | 312 R B | 1m0 1%
1955 ., 6,172 ' - R R ‘ I T B
1 2080 | 2460 09 | 25 | 88 | 0| 180 B | % | 2
. 1,040 ‘ 6,605 ] m " | 104 5| ’
1956.... | 8383 \ N A , S |
1,040 338 | 3 MW | % ! 194 nl | o®
1200 7731 1 a0 | o T ] 74
1987 .. | 97 ! e | IR 1
1220 433 | 33% 2 | W | sl B %0 8 | 3 | &
i C 8389 o 456 " g 199
1958 | 10707 : : o - N
| 197 4759 | 3630 % | B || o -9 9 t B/ | 6
. | 1640 95618 : 2 ’ 138 236
1959, | 12358 , o
1,640 G655 | 3983 W wm | 3% 2| 2| w
1712 10,509 . 646 | %0 282
1960.... | 1352 , | _ : ‘
1,726 6081 | 4428 405 | 40 | 149 | 82 | 360 186 | 93 | 68
174 10908 . 763 . | a0 %
1961.... | 14316 , ' : , ‘
, 18 6240 | 4568 50O | 40. | 185 | 58 ! a0 2 | 49| %
2008 11 464 o0 | a0 &
1962.... | 15304 | .
2088 5435 | 502 B13 | 40 | 195, 8 amn 295 | 54 | 109
2019 12630 1,081 | ﬁ| 530 529
1963 . | 17050 ‘ , ‘
2219 1210 | 5360 % | 4| W | 7| 530 %5 | 5 | 119
283 13512 1275 R 60
1964, .. | 18854 ! | - | ‘
2838 120 | 5792 96 | 4| W | 8] 626 83 | 8 | m
3003 14,185 1474 i 629 663 |
1965. .. | 20,044
303 1740 | 65 w8 629 an | e | 14

(SR
o




Table 8 -1. Trancfers o1 funds expended annually for performance of research and development by sector, distributed by source, 1957-77" = Con.

{Dollars 11 mitlions]

Federal

Industry? U" ties and col ‘ Associated Ot L
Governmen- naustry niversities and colivges L FFRDC'SJ ther nonprofit institutions
| Source ‘ Sbur’ce.‘s'; T v cSo‘ur‘qe‘s\-‘ i i 'Sc';ur(‘.e Sourcas L
Toul | Fec Total Total | tudww fiv | Total Federal Total
Total lunds | Goven funds funds  Govern- [ itd-| funds | Govern- | funds
Year R&D used | " ment used e ment ons | used | 'ment” | used
320 | 00T 155 630 73
1966.... | 21845
@
3396 || 16385 1921 67 m
1967.... | 23146
339 LI
3498 | 17429 2149 79
1968.... | 24804 #
3503 18308 2220 125
1969.... | 2562
355 18,062 233 731
1970.... | 25906
4,156 18311 2500 716 912
... | 26595
4482 19,383 2676 764 952
WZ.... | B2 S
64
4619 20921 2940 g7 || 1,008
03, | 30303 B
) 87
4815 239 30 Ve | f s
1974.... | 32.260 ] o
b % . 865
5,395 23540 3,93 |98 1,43
1975.... | 34558 l L
jJ 687
5,800 25,500 3660 1080 | 1328
W6.... | 31363 ] o
(est) l 41,080
5500 21750 3956 'iun 1417
1977.... | 40800 L = S ,
fost 6500 10,800; | 17,260 26% | 1 0T e

T Al data are based un reports by performers,

TExpenditures for Federally Funded Research and Development Centers administered b, bath in-

dustry and by nongrafit instituticns are inclurhad in the totals of the respective sectors,
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YFFRDC's administered by individual universities and <alleges and by university consortia,

* Includes State and lacal government funds,
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Table B=2. Transfers of funds expended annuaily for performance of basic research by sector, distributed by ource, 1953-77"

[Dollars m millons|

Fuderal ; _— ) l /\ssocnd!ed L g
Government Industry Unversities and colleges ‘ FERDCY Other nonprofit institutions
Source Sources - Sources ] Source Sources
. .| Other | | '_ Other
o , Univer--| non- ‘ - non-
Total Tot Federal Towl | Federal - | Tol | Federsl | | ‘sities | profit I Towl | Federal | Towl | Federal | = | profil
basic funds | Govern- funds | Govern- | - funds | Gowern- | and ol | institu- I (unds | Govern: | funds | Govern- | ingtitu-
Yea sasgaich | used ment used ment | Industry’ | used ment |industry ;Ieges’ tions | used | ment- | used | ment ln.d‘u.st‘ry tions’
’ 101 151 N 1o | %
1953 441 | 0 | ' S
101 9 | 13 Bz 10| 15 ! B N R
e | 165 o 136 1o 53 :
1954 496 ; | BEE I R Cood
‘ m B 0| ;-1‘5-"‘»_»17] K PN R IR A
A0 189 B | ] 9| | e
1955, .. 547 PR B R e o
90 o 08 |16 || e 0 ®/OLB "
104 ® | | 20 | m | |
104 L 190 | 18 |30 |2 ! B Bo[LB |
m o m || 20 B | g5 8 N
957... | 780 o SR R D M | o R .
12 o |20 [ | n | B 65 W5 B
126 | 2 || wmlo o | 97
1% Q| m8 |24 6| % | 7 63 ] 16 | 28
m | mo | b 3 R 12
1959, | 1040 | ' IR RO AR g | : :
| 173 . 7ol u ERERRAE V92 6| 18| %
| T 376 R o I ' g 131 "
1060 .. L 1197 | ‘ s SN S | | L .
| 160 B oW 2 | % || B 97 80 | 2| 3
. L |
215 | ;. 536 | 115 149
1961, . | 1401 . » N ‘ '
206 81 | M W |5 8| 115 w | 2| F
251 w | o 6w | | 1% 190 |
1962.... | 1724 | , o |
| 261 W | s w |B | w5 13 W | % |
255 : 522 . 814 e l 159 215
1963... | 1965 . N
% | T I A T | % | W
314 549 | o 03| ‘ 191 23
1964, | 2289 R DR B IR EE I : =
| | 3 | 6 | 3% CEERERE 191 G R
- |5 S 1138 | R [ 208 253 |
1965.... | 25% : L o : i
364 18 | 406 o8| % | 164 J 208 m | ® | 8
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Table B=2. Transfers of funds expended annually for performance of basic research by sector, distributed by source, 1653-77" - Con.

!Dotlars i millions]

Go‘;z;]:::ml ingustry’ Umersities and colleges { ??;col‘gt;, Other nanprofit institutions’
Source Sources Sources : Source Sources -
C .o} Other I
e L Univer- | nons ‘
Total | Tonad Federal Totl Federal Towl | Federal | .| sities | profit | Tow! | Federal | Total Federa!
basic { funds | Govern- funds | Govern-, | - funds | Govern' |~ | andcol | institu- | funds | Govern. | funds Gevern- {0,
Year research o usd ment used ment - !ndustry‘ used ment - Industry ;1‘egesf {vions I used | menl | used men_g ,Indus_try “tiang®
- 624 1,303 | 75
196.... 1 2814 | : S SIS EETS FIAE ‘ S RERST (A
l 385 173 | 4 C008 21 | % M | /] 185 ~,"]’.‘ e
! 413 629 1,457 l 250 285
1967.... | 3039 1 R N e | S S R
% 413 . 02 .| 47 1124 "31,_’,.--‘ S T19 ] B0 190 0|3
e % 1649 | I 16 wm |
968, | S5 T R O S o o
| 45 - 180 462 1,287 ”._“_3;6."]: 26| 86 | 206 197.
51 o1e o | e R 2
969.... | 3@ S S T N I |
| 516 160 458 1275 |39 -‘.“,298_‘ 1 9 J 25 1857
600 - 602 R B B I R S O | %9 R
1970.... | 257 . ‘ F SN EIE I
; 600 - 158 M 1296 |40 |30, 10 | 29 18|
| 491 51 1914 B | 20 m
‘ 491 125 456 1349 | 46 |>-400 4 M9 ‘ 260 00 - 45_1--1_"77
551 579 2002 ' | 250 wo | |
1972, | 3797 L R B Y
561 |48 1421 | 83 1414 134 ! 260 a4 | 41 B
537 512 2,055 | ]' 27 %7
1973, | 3858 ' : o - -
! 537 127 485 1456 | 57 | 408 | 134 : 297 28 4 49 90
e 4 — T - -
985 677 2147 300 396
1974 419 . o l N
585 169 " 518 152 | 61 426 | 138 ] 300 - 45 | 62 29
— : | :
645 07 2394 l kii]] 007
1975, 4535 . oo 1 .
645 154 548 1891 | M| 40 | 162 .30 45 | 54 | 108
— I . . i
680 740 2584 l 336 439
19%6.... | 47179 ! ] |
lest,; 680 160 580 1813 | B | 515 178 | 336 % | 5 | n8
750 790 27193 ‘ 368 479
1977, 5,178 _ ‘
fest.) 750 1% 615 1949 | 85 564 1QSJ 366 20 58 | 13
VAN dara are bused on reports by performers, TFFROC's administered by individual universities and colleges and by university consortia,
Expenditures for Federally Fuaded Research and Development Centers administered by »o' *Includes State and local government funds.
dustry and by nanprofit institutions are included in the totals of th respective sectors.
5
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Table B3, Transfers of funds expended annually for performance of applied research by sector, distributed by source: 1953-77"

Dotiary i mithong)

| i gl i : Associated R ]
, ‘ ndustry* and colluges ) t '
| ‘L Contnment ‘ Industry Universities and colluges I FEROCS Other nonprofit ingtitutions
| | Source _ Sources Sovrees ; Source Sources
i
Other | QOther
‘ Univer- | non- | non-
Total Totl Federal Total Federal Towl | Federal sities | profit ‘ Total | Fedaral | Total : Federal profit’
apphied funds Gavern. funds Govern- funds | Govern. and col- instituli funds | Gover- | funds | Govern- o | institu-
Year research | used | ment used ment | industry' | used ment (Industry| leges® | tions 1 wsed | mert | wsed | memt |Industry| tions'
.
L )
345 1% 130 I 4 gl
1953,... | 127 |
345 288. 438 5 | 6 5 | 10 | 4 1] 1 10
T B14 | 137 | s 39
1954.... | 1300 : , -
349 | 4@ 61 7| 8 1 10 ‘ B1 15 | 13 1
310 928 136 l 65 Y]
1956. .. | 148 . o ‘ ‘ '
310 %8 560 58 8 60 |10 ! 65 | 171 14 11
356 1.268 I 147 ; N #
195 .... | 1389 - ‘ R : o
; 356 474 794 8] 9 8 | 1 | Ik 19 | 14 14
"
: i . —
Lo 1670 148 |8 56 SRR
1957.... | 2314 ! ‘ R l | -
417 , 678 992 B2 | 1N 61 | 11 86 2 | 14 2
47 1 19§ | 1 B! 6
1958.... | 2699 : S ‘ .
; an | B |12 | @ | 1 | 102 51U | 5
| 558 1991 155 | 19 7 '
1989 ... | 2900 ,
558 813 1,178 7 | 12 64 | 12 ! 119 5 |15 vij
595 2029 ' 179 2 %
1960 . 3,020 :
595 833 | 1,9 8 | 13 66 | 12 ! 122 80 | 17 28
I 19m ; 192 R ]
1961 3065 | ’
! 634 B2 | 1168 9% | 13 ; 6 | 12 | 138 50 35
. 2,449 : 205 D 1 154
1962 3665 ’
| 702 1,011 1438 100 | 13 LR 155 8 | 19 45
. |
15 2457 227 l 170 173 |
1963 ... 3,742 )
‘ 715 1007 | 1480 128 | 4 n 170 05 |19 | 4
.t |
903 2,600 232 ] 202 191
1964, | 4128
903 1040 | 1,560 127 1 m J 22 125 | 19 4
) 2658 27 ‘ 204 208
1965.... | 439 :
990 ! 108 .| 1820 157 | 13 8| 2 ] 204 1% | N 52
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Table B=3. Transfers of funds expended annuatly for performance of applied research by sector, distributed by source: 1953-77" - Con.

[Dolfars 11y millions!

Fedural

1[ o Universites and colleaes ! Associated O fitinsti :
' Government ndustry Niversities ang ¢o (1985‘ ! F-_‘HDC'SJ ther nonprotit Institutions
i Source Sourcss Sourcas ;r Soﬁrce ! Sourcus
| ——— 4
: 1o | Other l QOther
[ i : [ Uniser- | non- : - non-
b Toa | Tl Federal- | Toml Faderal Total | Federsl | - [ 'sities | profit | Towi |Federal | Toixi | Federal | profit
boapphet ( funds o Govern- | funds | Gowen- fands | Govern: ‘{andcol- | Institu- | funds | Govern | funds | Govern-i ) institus
Yoar | msearcr ! ouaed | ment used ment | indstry' | used ment | Industry | leges® | tions | used | ment | used | ment ndustry| tions*
. : 1 Wy | ‘ ‘
e e
oo 2843 328 ]| 0 22
1966 . 860 ‘ R 1o
! 997 100 | 180 | 90188 207 w5l u | 8
| 1080 2915 | 314 KE 5 . |
1967 .. | 4803 - e ) :
1,080 1,066 1,849 2 115 102 | % | 219 160 | 2% | 60
1150 312 a0 e | mi | %
1968.... | 5.iM SR R R
1150 1043 | 2,081 264 | 16 9 | ¥ ! 2 |8 |8
1,140 3280 | 16 N " 20 28 .
1969.... | 52341 S I | g
1140 105 5 | 2212 25 | 16 . | 106 | -40 | 20 0 |2 66
1313 342 527 | 26 Wi R
1970.... | 5705 R N A ‘ ST B
1313 1049 | 230 B8 | 16| %8| 4 |'~ 216 20 |3 0
| 1408 s | R 7Y R N T m | |
197 ... . 5843 | . ‘ B : S I
; 1408 074 2439 02119 | N5 | 48 | 70 S0 [ M
| 142 3471 544 ol ] %5 R
1972, 600 B RO EE T ‘ SRR R
142 91 | 2530 B/ 19 b4 46 : 26 2 |.% 40N
1569 373 n " R RN
1973, | 6594 S S FEP Y R S
1,569 975 2,764 6 4 | m | 87 | 226 24, 1% 1.8
1625 4,160 ’ 731 - i %7 408 .
1974.... 1 1197 N S0 R R A AR
162 107403088 4397, M. W3 | 66 | 267 B0 [® | 9%
| 1786 4411 g1 i 1 43
1975.,.. | 1816 ‘ o SRR AN A S R
! 1,768 1167 | 3244 56| 3L | T Y 300 |39, 100
1850 4675 | 915 | 380 4
1976.... | 8301 SR S FRE .
st 1850 1225 | 3450 B | 3| ® | " 360 30 | 4|10
2050 5,060 989 414 507
1977, 1 9010 ‘ ST - b b
{est.) 2,080 1,350 © 3700 595 | 40 | %3 | 91 414 M5 | 42 120
VAl data are based on reports by parformers, ‘ YFFRDC's administered by individua! universities and colleges and by university consortia,
*Expenditures for Federally Funded Research and Oevelopment Centers administered by both i *Includes State and local government funds,
dustry and by nonprofit institution- are included in the totals of the respective sectors,
. 2
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Year

Total’

develop-

ment

Table B-4. Transfers of funds expended annually for perfarmance of development by sector, distributed by source: 1953-77"

{Dottars 1 millions]

Federal

Government

ndhustry?

Universities and colleges

Associated
L FFADCS

Qther nonpr-fit institutions’

Total
funds
used

Source

 Fadel
Govern. .

L ment,

. i

Toral
funds
used

™

Sources

Faderal
Govern- .
ment . .

Industry*

Total
funds
used

!
}

Source

- Sourees

Faderal |

; GOVQ&'}\-;_ ‘

| Other |
r-| i non !
ities [ prafit. ) Toual
-gnd col- | institu- | funds

ment-. Induitry | leges® ;‘tio‘ns.”;] used

Falral
Govern-
~ment

Totl
funds
used

GolVérnr‘* ‘

ment.

1383, ..

554

564

2,783

AT

160

[} T

44

28

1954 .. ..

569

3,090

1406 |

I

b1

'1.

o}

51

3

1985 ..

505

505

3523

1',735"‘ ‘

1738

6

1
1

6

3

1986.. ..

5795

580

580

5,084

w7

s

2

PN |- E

an

n

34

1957....

6621

681

681

5,790

25

83

N
|
‘ .|

|
g
L
|
l
]
|

|
|

‘8

36

1988.. ..

1135

14

74

5,183

2

13

3

38

2|

8.418

909

909

1307

28

127

2

47

KN

10

9,306

an

1

8,104

5189 |-

34

13“

] 141
|

141

56

1961 ...

1,034

8,536

50 |

35

0

160

160

61

14

11,352

T1i45

8527

5,281

40

B

m

114

85

1,309

9,651

6116

98

40

0,

201

0

151

120

0

1964 . ...

12431

1621

1621

10,363

6,51§ ‘

3848

40

R

236

2

17

148

1965. ...

13,150

1,739

1,739

10935

6516

4419

57

Ky}

A7

T
|
B
|
!
!
|
|
|
|

27

202

170

20

<

[



Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by source: 1053-77" - Con.

[Dallars in nullions} !
Got:’:;jlm Industry’ Universities and collrges |I ‘:;SSB?Z? Othe: nonprofit institu tions®
 Source, | C :S‘dupéa;}:: - : ] Source
Total Total Total Total -‘ l Total
develop- | funds funds funds funds ' Gowe ! funds |
Year ment used used used used | mee; A usee
188 | 12,081 84 19 YY)
1966. . | 14431 sl
"I196 -
L1928 12,841 % 204 21
1967.... | 15304
1852 p oo ) 13663 % m 255
1968.... | 16,18 .
!
1,847 14,403 107 240 27
1969.... | 16864 o
| 240
‘ 1942 14,034 112 252 288
1970.... | 16678 A
®
Dot || e 2| u | m
191, | 17,88
| 2287 :'245:‘{.
2300 || 15333 1o B ||
1972, | 18413 IO
; 2500 %8
260 || w0 168 B || 2%
1973 ... | 19850
| R TR
2605 | .| 17862 kS | 28 30
1974.... | 20958 L
28
2982 18427 148 oo IO
1975.... | 2287 R
3210 20,085 161 I R 1)
1976.... | 24,283 , s
lest.) ‘
30 | o | 174 a7 431
1977.... | 2661 Lo |y T
fest) W, - B9TS | 12938 307
"Data are based on reports by performers, FFRDC's administered by individuai universities and colleges and by uni sars. % conyartia,

YExpenditures for Federally Funded Research and Development Centers administered by both in-  *Includes State anc local governmen! funds.
Justry and by nonprofit institutions are included in the totals of the respective sectors,

o | | 67 2
ERIC j3 | |
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Table B-5. Sources of funds used for research and development, by sector: 195377

Current dollars

{Dollars in mitlions]

Constant 1972 dollers®

Universities Other Universities Other
Federal and nonprofit Federal and nonprofit
Year Total Government Industry collages institutions Year Total Government Industry Lulleges institutions

1953 , 5124 2753 2,45 12 54 1953 .. 8,102 4675 3813 122 92
1954 ., ... 5,644 3132 2313 80 " 59 1954 .., .. 9,456 5247 3976 134 9
195.,. ... 5112 3502 2520 88 62 1985 . ..., 10,121 5,43 4,32 144 102
1956 ., ... 8,363 4852 3,343 % 2 195 . ..., 13,206 M4 5315 153 114
1957,.... 9,715 6,110 3467 109 89 1957, ..., 15,034 9,397 5,332 168 137
1958.. ... 10,11 6,779 3707 121 104 1958 ... .. 16,114 10,262 5612 183 157
1959 ., ... 12,358 8,046 4,064 134 114 1959 . . 18,303 11917 6,019 198 169
1960, . ... 13523 8,738 4516 149 120 1960..... 19,693 12,725 6576 m 175
1961, ..., 14,316 9,250 4,757 165 144 1961, ., .. 20,664 13,351 6,866 238 209
1962, ... 15,394 9911 5,123 185 175 1962..... 2,820 14,048 1262 %2 u8
1963, .. .. 17,059 11,204 5,456 207 192 1963, ..., 389 15,651 1821 289 268
1964 . . 18,854 12536 5388 235 195 1964 .. ... 25930 17,241 8,008 KyK %8
1965 ., ... 70,044 13012 6,548 267 am 1965 ... .. 26970 17,508 881t 359 22
1966 . .. .. 21 846 13969 1,328 303 246 1966 ., ... 28,460 18,198 9547 395 320
1967 . . 23146 14,395 8,142 345 264 1967 ... .. 2929 18217 10303 43 334
1968 .. 24,604 1492 9,005 301 282 1968, .. .. 20,798 18,077 10906 47 1
1969 .. ... 25,623 14,890 10010 420 306 1969 .. ... 29,550 17170 11543 484 353
1970.. .., 25,905 14,668 10,439 461 KitY/ 1970.. ... ' 28,355 16,058 11426 505 369
1971, ..., 26 44 14,892 10,813 529 361 971 ..., 21,697 15,509 11,261 551 316
1972..,.. 28,257 15,795 11,502 575 385 1972..... 28,257 15,795 11,502 79 385
1973...., 30,303 16,389 12,886 615 413 1973 ..., 28,642 15,491 12,080 581 390
974 .., .. 32,260 16,874 14,266 N 449 1974, nm 14,495 12,255 576 386
1915, ..., 34,558 18,307 15,002 M 508 1975, ..., 21,158 14,387 11,790 582 399
1976 (est) , . 31,363 19,758 16,243 808 557 1976 (est). 2921 14,766 12,1 604 446
1977 {est) . 40,800 21,198 17,508 883 611 1977 (st} 28,879 15429 12,393 625

432

'Summary of R&D data in table B-1, by sourcs. .
*Based on GNP implicit price deflator,

SOURCE: National Science Foundation -




Current dollars

Table B-B. Sources of funds used for basic research, by sector; 1953.77"

{Dollars,in mitlions]

Constant 1972 dotlars’

Universities Other Universities Other
Federal and nonprofit Federal and nonprofit
Year Total Government Industry colleges institutions Year Total Government Industry colleges institutions
1883 .. ... 44 21 1 53' 10 vl 1953 ..., 149 426 260 17 46
1954 ..., 496 283 168 15 30 1954 ... .. 831 474 282 yi 50
1955 .. ... 547 302 191 vii 33 1955 897 496 "3 KL} 54
1956 . ..., 679 361 249 0 3 1956 .. ... 1,080 574 396 48 62
1957, ... 780 42 266 39 48 1967 ..., 1,200 657 409 60 14
1958 ..... 8 478 202 50 5 1998 ..... 1,328 74 442 16 86
1959 .. ... 1,040 627 290 60 63 195 .. ... 1,540 99 49 89 93
1960..... 1197 718 342 12 68 1960 1,143 1,041 498 105 99
1961 ..... 1401 g1 361 85 81 1961 ..... 2022 1,261 521' 123 1
1962 ..... 1,124 1131 394 102 97 1962 ... ... 2444 1,603 559 145 137
1963 . 1965 131 425 12 108 1963 ..... 2,145 1,831 594 169 161
1964 ..... 2,289 1597 434 144 114 1964 ... ., 3,148 2,196 597 198 157
1965 . 2,55 1,809 461 164 121 1965..... 3438 2434 620 22 163
1966 . ... . 2814 1979 510 196 129 1966 . .... 3,666 2678 665 285 168
197..... 3,039 2,184 492 22 140 1967 ..... 3846 2,64 623 282 177
1968 ... .. KKIL 2,355 535 276 149 1968 . ..., 4,015 2852 648 334 181
1969 ..... 3,421 242 540 298 162 1969, .... 3,945 2192 622 344 187
1970..... 38N 2512 528 350 182 1970, . ... 3910 2,750 578 383 199
91 ... 3,568 2,425 547 400 196 9., ne 2525 570 4n 204
1972..... 3757 2573 552 414 218 1972..... 3,757 2573 562 414 218
1973, 3858 2632 591 408 24 1973..... 3647 2490 559 386 112
1974 . 4105 2811 631 426 Ay 1974,. ... 3526 2415 542 366 03
1975,.... 4,455 3042 673 470 20 1975 . ... 3,501 2,391 529 369 22
1976 est) . 4,179 3,254 AL 515 296 1976 (est.) . | 35 2432 634 385 22
1977 {est), 5178 3,530 758 564 3% 1977 (est) . 3,665 2,499 536 399 i)l
' Summary of basic research data in table 82, by source.
1 83sed an GNP implicit price deflator,
SOURCE: hational Science Foundatron {
'
3
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Table B~7. Sources of funds used for applied rasearch, by sector: 1953.77"

Current dollars

{Dollars in mikipny]

Constant 1972 dollars?

Universities Other Universities Other
Federal and nenprofit Federal and nonprofil
Year Total Government Industry colleges institutions Year Total (overnment [ ndustry colleges institutions
1953 ... .. 1219 147 455 57 20 1953, . ... YARYS 1,268 D bk 97 3
1954 ... .. 1,390 798 512 59 2 1954 .. ... 239 133 858 99 KES
1955 .. ... 1,481 818 582 60 21 1955, . ... 2,49 1,342 955 98 X}
195 ... .. 1,889 988 817 59 5 1956 .. ... 3,003 1.570 1,299 % 40
1957 ... 2314 1265 1017 61 KI 1957 ..... 3651 1345 1564 9 48
1958, ... 2699 1439 1163 61 % 1958 .. ... 4,086 2178 1761 92 55
1959 .. ... 2900 1,592 1,20 64 39 1959 ... .. 4,295 2,358 1,784 95 58
1960 ... .. 3020 1,688 1,226 66 40 1960 . .... 4,398 2458 1,786 96 58
1961 ... .. 3,065 1,754 1,195 69 47 191 .. ... 4424 2,531 1725 100 68
1962, . ... 3665 | 2067 1470 10 58 1962..... 5,195 2930 2,084 % 82
1963 ... .. 3142 2125 1483 72 62 1963 ..., 5227 2968 2Mm 101 A1
1964 .. ... 4128 2397 1593 n 61 194 . ..., 5677 3296 2191 106 84
1965 ..... 4339 252 1654 88 13 1965, . ... 5838 3,396 2,22 118 98
1966 ... .. 4,601 2,582 1,841 89 89 1966 .. ... 5994 3,364 2398 116 116
1967 .. ... 4,805 217 1889 102 9% 1967 ..... 6,078 3438 239 129 120
1968 ... .. 5171 2850 2125 97 99 1968 ... .. 6,263 3,452 2574 17 120
1969 ... .. 5341 2810 2320 105 106 1969..... 6,159 3,241 2615 121 122
1970, . ... 5,705 3,066 2426 9% 115 1970 . .... 6,244 3,356 2655 107 126
1971, .. 5843 g 2492 115 122 [ 6,085 3,243 2595 120 127
1972.. ... 6,027 3 2,584 14 125 1972 .. .. 6,027 3n 2,584 141 125
1973 ... 6,594 3,456 2824 174 ‘ 140 1973 ..... 6,232 3,267 2,669 164 132
1974 . 1197 3,685 3,153 203 156 1974 .. ... 6,182 3,165 2,708 174 134
1975, ..., 1816 4,098 337 2 17 1975, ... 6,142 320 2607 176 19
1976 {est.), . 8,301 4339 3528 241 193 1976 {est) . . 6,204 3,243 2637 180 144
1977 (est) . 9,010 4,754 3,782 263 M 1977 (est) . 6,377 3,362 2677 186 149
" Summary of applied research dala in table B:3, by source,
* Based on GNP.mplicit price deflator,
SOURCE: National Science Foundation
L
! “'
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Table B-8. Sources of funds used for development, by sector: 195377

™
[Dollars in millions]
Current dolfars Constant 1972 dollars’
"
Universities Other Unie mes Other
Federal and nonprofit Federal ad nonprofit
Year " 0w Government Indlusiry colleges institutions Year Total Government Industry ol gos institutions
1953 ... .. 3404 1,755 1637 5 7 1983 .. ... 5,781 2981 2,180 X 12
1954 . .. .. 3,758 2,051 1,693 6 8 1954 ... .. 6,296 3436 2836 10 14
1955 .. ... 4,144 2382 1747 1 ) 1955 .. ... 6,796 3807 2865 i1 12
196 ... .. 5,795 3503 21 7 8 1956 . .. .. 9,213 5569 3,6203 I 0! 17
{
! { s
957.. . | 662 4418 28 9 10 1957 ... 10,183 6795 | 15
1958 . ... S Rk 4867 2,252 10 1 1958 .. .. 10,801 7360 3409 15 i
1959 .. ... B TAL 582/ 2569 10 12 1959 .. ... 12,468 8630 3805 15 18
1960, ... | 9306 6.335 2948 N 12 1960 ... .. 13562 9,226 4,293 16 17
1961 .. .. | 9,850 6,622 3.201 1 16 1961 .. ... 14,218 9Led ¢ 462 ¥ | 23
1962 ... .. | 10005 6,113 3,259 13 20 1962..... 14,181 9515 4619 '3 f P
1963 ... 1 1382, 1,168 3548 14 2 1963 ... .. 15,857 10,850 4,956 ? l 31
1964 .. .. ‘ 12437 8,542 3,861 14 20 1964 ... .. 17,108 11,748 5310 ¥ ' 28
1965 ..., & 1330 8,679 4433 15 ; 3 1965 .. ... 17,694 11678 5965 0 Ky
1956 ... .. | 1440 9,408 4977 18 i pi 1966 .. .. 18,800 12,256 6484 : N kY]
W } 15,304 9,494 5,761 20 ; YL 1967, ... I 19,367 12,015 18 37
Y ; L8 9,722 6.3¢5 17 3 1968 .. ... 19520 11,74 g8 o 4
i : |
| | ,
Vi e | 965 7150 noo 1969 . ... 19447 11,138 gur 12 4
WA 16628 9,080 1485 13 ' 40 ' 1970 .. ... 18,201 9950 8'wm 14 a4
M, ‘ 17,184 9,353 1774 14 43 971, . 17,896 9740 8,046 15 45
1207 L 18473 10,035 136 | 0 42 992 ... 18473 10,035 837 .20 42
) . i[ 19851 1 1LN8 9471 bR 49 1973 ..., 18,763 9,734 8952 K[! a6
W 20,95¢ 10,378 10,482 i i 1974 .. .. 18,004 8915 9,005 36 48
(LT 2287 1 1167 1012 47 61 1975, ... 17514 R718 8,654 3 48
T st 24,283 i 12,162 12,008 52 68 1976 'ast) . 18,150 4090 7970 k! 51
Uy festd { 26612 ' 13514 12,968 l 50 j 74 1977 {est). 18,836 9,565 6179 40 52
‘ !
"summary o develapment i - ot T4 oy source,
*based on GNP imphicit ez o+ o,
SOURCE: Nauonal Science Feanes 11,
r
ny , L B




(2>

M YIE-IPZ— /61 "IDN330 ONIINIHD ININNEIAOD SN2

Table B—~9. Trends in Federal and non-Federal R&D outlays: 1953-77

[Percents]
Frderal
Defense Space - Civilian Non-
Year Total related related related Federal
1953 , e 54 48 1 5 46
1954 . ... L. L. 56 49 1 6 a4
1955 . . ... Y) 48 | 8 43
1956 . ... L. 58 a9 1 8 42
1957 . ... ... L. 62 53 1 9 38
1958 . .. ... 63 53 1 10 37
1959 . . ... .. 65 54 3 8 35
1960 ... ... .. .. P 65 52 3 9 35
1961 ... . ... ... 00 65 50 6 9 35
1962 . .. ... L. 64 48 7 10 36
1963 . . . .. ... ... ... 66 a1 14 10 34
1964 . . . ... ... 66 37 19 1 34
1965 . .. . ... ... ... 65 33 21 1M 35
1966 ... .. .. .. ....... 64 32 19 12 36
1967 . . . ... ... 62 35 14 13 38
1968 . ... ... R, 61 34 13 13 39
1969 . .. ... 58 34 n’ 13 42
1970 . .. . ... L. 57 33 10 14 43
1977 .. ... 56 32 9 15 44
1972 . ... 56 33 8 15 a4
1973 . ... 54 32 7 15 46
1974 . . ... ... 52 29 7 16 48
1975 . .. ... 53 27 8 18 a7
1976 (est) . . .. ... ... ... 53 26 8 18 47
1977 lest) . . ... ... .. 53 27 8 ! 18 47

NOTE: Detall may not add to 100 because of rounding.

SOURCE. National Science Foundation

Table B—10. Full-time-equivalent (FTE) scientists and engineers employed in research and development, by sector: selected years!

[1n thousands]

-
Sector ’ 1954 1958 1961 1965 1969 1970 197 1972 1973 1974 1975¢ 1976°
Total . . .. . ... .. 2371 3541 425.7 494 5 556.6 546.5 526 4 5185 5204 5249 533.7 5419
———.
. i =
Federal Government'. | . | 37.7 46.0 51.1 61.8 69.9 69.8 66.5 65.2 62.3 65.0 64.5 65.3
Industry® 5. L. 1164 '256.1 312.0 348.4 385.6 3755 358.4 353.3 360.6 359.3 361.5 364.4
Universdties and cotleges, !

total . . ... ... ... ; 25.9 5.5 42.4 534 68.3 68.5 68.4 66.5 635 65.5 70.7 724
Scientists and enginese:s | F B 20.3 292 336 an4 50.4 50.3 49.8 489 46.9 48.0 51.6 535
Graduate studenis” . . . . .. E 4.7 7.3 L 8.8 13.0 179 18.2 18.6 17.6 16.6 175 18.6 189
University associated ’

FFRDC's, total . . . . .. : 5.0 81 91 1141 116 115 1.5 1.7 12.0 121 12.7 13.4
Scientists and enginears 49 79 58 10.7 1.1 1.0 11.0 1.3 11.7 18 123 13.0
Graduate students” | A 2 3 A 5 5 5 4 3 3 4 4
Other nonprofit

institutions® . . 53 7.4 113 198 212 21.2 216 218 22.0 23.0 248 26.4

1 . L :

' Number of full.ime employees plus the FTE of part-time employees.
Excludes scientists and engineers emptoyed in State and local govern-
ment agencies.

1 Estimate.

¥ Includes both civilian and military serviee personnel and managers of
R&D. Military R&D scientists and engineers in the Department of
Defense were esumated at 7,000 in 1954, 8,400 'n 1958, 9,200 n 1961,
12,000 in 1965, 14,000 » 1969 and 1970, 12,000 in 1971, 10,700 in
1972, 8,100 in 1973, 7,600 in 1974, 7,700 in 1975 and 7,400 n 1976.

*Intludes professional R&D personnel employed at FFRDC's adminis-
tered by nrganizanions in the sector.

* Excludes social scientists.

*Numbers of FTE graduate students recerving stipends and engaged In

R&D.

NOTE. The figures for the industry sector represent yearly averages
and may differ from other data in the text which i< based upon surveys
reporting the employment 1n a single month of the year.

SOURCE: National Science Foundation
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