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This reportreport is the 29th in a series that covers Fedeial, IR&D funding as it evolves from one
budget cycle to the next The present report discusses agency RdiD funding levels for fiscal
year 1981. as requested in the revised 1981 budget presented al March 1980. It brings the
analysis up to date for relative changes in broad R&D and basic research categories. 1981
compared with 1980, and also some agency, changes as indicated in the 1982 budget, as re-
vised by the new admipisuauon T.-lb:larch 1981

Areas chosen for special consideration in this report arc among those most frequently con-
nected with current issues -in science and technology For example. a section of the analysis is
concerned with R&D funding changes by budget functions (national defense. space, health.
energyl. as distinct from agency funding changes Shifts in relative function shares over the
last,deade arc shown and explanations given of the reasons behind the changing relation-
ships

Another secuon covers Federal R&D support to performers since 1955. the first year such
data were collected It focuses especiallyponkederal R&D support to universities and colleges
and includes a subsection which deals specifically with basic research support to tine acadcmiZ
sector

March 1981

John B Slaughter
Director

. National Science FoundFuon
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..- The data for fiscal years 1979.81 stown in' the detailed statistical tables, the text tables,
C

and nearly Rif the charts were collected from Federal agencies in March through May 1980
and were based on agency budgets as incorporated in the President's 1981 budget message to
Congress and later revised The data are actual for 1979 but reflect estimates, including
March 1980 budget amendments:for 1981 Fiscal year 1980 data, representing obligations
estimated in the second quarter of fiscal year 1989,greflect congressional appropriation ac-
uons through that period but do not reflect actions on proposed rescissions Significant
changes in 1980 and 1981 program levels resulting from congressional and executive actions-.
taken after the data were collected are noted in the text, where possible

Table and chart details may not,add to totals because of rounding
t
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To obtain accurate balletic:a data, use only the latest.4 detailed
seausexal tables for federal Funds, Voluie XXIX (NSF 80-318), and not
(tau published earlier Agencies revise prior year data when important
changes occur in proirara classification and only the latest tables into%
porate such changes
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Distribution of Federal obligations for research and development. FY 1981 (est.)*

By characteof work
535.5 billion

By performer
535.5 billion

By agency
$35 5 billion

By field of sclenbe
(Basic and applied research)

$12.9 billion

stmas data ant basa4 on tha,Prosielant s Mt budort to Conway; as melted In %larch /NO They excluda RAD plant data

trin7.Kjeg ftiorgi'y typ4Ard rem/1,0 snd dityo}opment centers (fFRD OdfritfuSWII4 b thIS 1141CtOf

SOURCE Nitional Science Foundation



highlights

Fedcial RID obligaucons (R&D plant excluded) were ;35 5
billion in e Piesident s revised 1981 budget icquest. of 11 pc,
cedt more thaa the total shown foi fiscal yea, i)80 Foui fifthz.
of the increase was accounted LA by pioposed funding foi the
Department of Defense (DOD)

Go,

The original January budget had shown an increase of 13 cent
for all Federal R&D programs with real growth anticipated for
basic research, applied research, and development. After the
March 1980 revision, only development showed real growth I
Although an administration ,statement in August pledged ad-

. ditional funds
ilk

to maintain real growth of 3 percent an basic
researcri, as part of an economic revitalization plan, the timing
proved to be unrealistic, and no add-on was requested for basic
research in 1981

As of March 1981 the net effectiof all executive and legislative
funding actions to date was an 11- percent increase in Federal

OR&D obligations for 1981 over 1980, the same relative increase
as had been anticipated in the revised budget the previous

'March DOD still accounted for fourfifths of the increase

Since 1975 R&P and R&D plant outlays within the relatively
controllable portion of the Federal budget have maintained a
13-percent to 14-percent share An increase of 1 percentage
point tto 14 paten) was shown for 198i. even after budget revi-
sions .

. In the March 198u revision of tie 081 budget some new pro-
grams which had been scheduled for large iricreaks in January
were cut, among them the automotive basic research program,
administered by the Department of Transportation (DOT); the

,tioh (NS arid the Department of Commerce, and the NSF
industrial i vauon program under the National Science Foun
da
university research facilities program Almost all the 'major sup
port agencib showed lower relative overall R&D increases in
1981 after the budget revision than had been shown in January
DOD, by contrast, received a 20percent increase, the same
relative increase scheduled for this agency in the January budget

Ibe menace used by the Offece of Management and lindget C.1411) sot 'amen m fiscal yen
198i wu 9 percent at the tune the budget was revised and was reestecoated in January 1541 at 10
poeh at. bawd on the 0/410 &flaw

r

The amount provided in the March budget for develop=
;22 6 bill= in 198i, was 12 percent higher than the 1980
and was almost enttiely clamed from increases fur weapons i
grams of DOD One-thud of the DOD increase in developrr
obligations was related for the M-X strajegic missile

r

Mtn four successive years of real growth (an average increas
5 3 percent annually between 1976 and 1980), basic roe;
obligations in 1981 were expected ro increase 9 percent in
revised budget, of a 1 lircent decline in constant dollars
$4 9 billion total, however, was a current dollar high A 1
revision of basic research repoiungiby DOD, as well as tong
sional appropriation actions for a numbs of programs, brou
the total to more than $5 billion Even so. the relLve gain
basic research in 1981 remained 9 percent to current dollars si
the 1980 base also increased

Applidd research support, scheduled to rise 10.percent to I
billion in 1981, showed only the same level 6f real effort a
1980, despite a sharp increase in DOD support

The DOD incriase in the 1981 budget ,as expected
noticeably affair three performing sectors that derive ilea cl
Fedcial support from this agency The Federal Intl Amaral set
up an estimated 11 .percent, the industrial sector (ttlaeU1
FFRDC1), up an estimated 13 percent,' and FFRDC's
ministered by nonprofit institutions, up an estimated 14 1
cent

By contrast. the university-and-college sector would receive o
8 percent more funds ,ijian in 1980. a decline in real Feck
R &%) support for she second consecutive year. The latest d
now indicate that the 1981 relative increase will be cloiers
percent for this-seetor. .

Among num fields of science, duce woo scheduled foi nota
research funding increases in*1981 even after the budget n
sion These were the physgal sciencesup i4 pace
mathematics and computer sciencesup 25 percent,
psychologyup 12 percent

A
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intraductidni

This report is one in a recurrIng stiles of
National Science Foundation (NSF) lepons
that cover R&D activities within the various
sectors of the national economy The data
cover Federal Government support 44.R&D
programs and represent R&Et obiigauonal
levels as reported by individual agencies' to
the Federal, Fundi for Research anci
Deveiopmens, Volume XXIX survey, con-
ducted by NSF in March tlftough May 1980
The 95 Federal agency respondents were all
those that sponsored R&D programs dining
the 1979.81 budget period

Their responses were based on funding
requests to Congress for fiscal ycat 1981. as
contained in the Presider s 198ibudget.
presented in January 198u and later revised
in March The data incorporated the revi-
sions to both 080 and 1981 program levels
The survey contained a mpre. detailed
breakdown of Federal R&D programs than
that required by the Lem/Of Managegient
and Budget (OMB) for its budget analysis'
and also included some of the smaller R&D
support agencies not coveredjn the OMB
analysis

The Federal Fundi categories, as shown in
this report and in the appendix tables that
were released earlier in a separate docu-
ment.- cover Federal R&D Om by agency.

act Offset 471 mean And ,1344Sk orAw itorruyirr.
Bulger f.9 !be LT a cratr, = urrrirlreur FLIcAl Yrs; '98'
"Smut Analyses K Rescs.uh and Development'
(Washington D C Supt of Doturntnu U S Government
Pruning Offstft) 1980. p 503

sod rkprersi, Fuca I. girl 1979 1980 1981. Valmore.
=See National Screrxt Foundrunn &dad trxr:1.1 for Raton

lArr

*

;ant (DeciacetkolicalIstrles) (NSF 30 301) (Wulungton,
D C 1980 ) These are obtatrubk gutu from NSF

A

A

7.--

charactci of work tbasic Iscarch. applied
reseaich. and develupmentj. perfuimei.
and field of science forthe 1979-81 period,
and by State disriibuuun fur 1979 The ap
pendia tables piovide the data in con
siderabic detail and include histolical data
for the 1971.81 period .-

Data for fiscai years 1971 through 1979.
are actual, but data for the next two years
Ale tentative Fiscal yea! 4)80 data teflect
obligations estimated an the second quartet
of fiscal year 1980, including obligations
carried over from paw-yea appropliatio s,
as ieport&I by the agencies at that t19 C
they also include iesussions to piugiarn
levels proposed by the administration an
Match 1980 Fiscal yeas 1781 data tie based
on amounts requested in the Picsident s
1981 budget. And lati revised as a

countennflationary mFastof ' While 1981
data fur many agencies ansilude eharnates for
carryovers, they do-not reflect subsetfuent
appropriations by tbic Congress ui changes
made by executive apporuunment

The text tables and charts in this ieport
arc based on survey data. i.e . Attie 1981,....
Federal (revised) budget proposals The
analysis. however. includes not only a

discussitm of R&D
"

eiogram levels as set
forth in the 1981 budget but also the effects
of subsequent congressional and executive
actions Programs are AnAlyzeikori both arm
agency and a funcuonal basis with an in-

'Sec Office of Management and Budget, Reseuth and
Development RevAttons to the Focal Year 1981 Budget. April

17. 1910

10

V.

dicatiun of fu,pding changes from 1980
1781 before and after these ,Actions E

data fur 1980 iemamn esdmates in t
'epos., they will not be, -actual" until
1982 budget Likewise, all data for 1981
estimates and wall nut be actual until
1983 budget

While the statistics in the Federal Fu;
survey do not reflect the pricision used
accounting purposes, they aie compara
from one yeas to the next and proved

problems exist in that some R&Cplasspirfolcgarit

useful mcastlie of ucruis

are not dearly defined as such 114ost age
R&D programs have to be separated
agency respondents from other, larger p
grams because they are not identified
budget line items Once identified, Rt
programs must then be further subdivu
into the survey categories Basic reseal
applied icsearch, development, perform
sectors, and fields They must also be she
in terms of distiiktution to States St

agency records are often kept by catego
other than those requested in the sun
judgment in reporting data must be used
the respondents

The re*Aindents, however, have gait
considerable experience in meeting
survey iequalements, And thcit efforts
report accurately, according to establisl

.dcfinnions, have continued to improve,
reliability...Of the data When reexaminat
of reporting systems has .rcs9Ited
reclassification of data by character of we
fields of science, or any other categc
agencies have cooperated in Tevising pr.
year dateto maintain consistency

a
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fedpral r: cFi-
iperspectives

11 It 1)8 Ft LIMA' bt.0.-geL. As piescraccl 411

iAlfuLty isillitILLIALliit

efft3.6) vt Laic yc i A cvoitAttoil of Fccicial
R&D .poll...les on the pui vi %lit Grt,YCl a.1
ministration It included a 13-percerir in-
crease 'lithe R&D funding level, enough to
ensure real growth for overall R&D support
and for basic .research. A revision of the
budget in March reduced the R&D portion
to 435 5 billion in obligations (R&D plant
excluded), which provided,,an 11 percent in-
crease over 1980, an amount sufficient to
match estimated inflation and allow for
slight real growth (chart "1) 1 2 Bask research
funding at $4.9 billion, however, no longer
exceeded anticipated inflation

The continued real growth for Federal'
, R&D programs was almost entirely depend-

ent on the increase planned for DOD. In
the original 19 budget R&D obligauOrts s
for DOD s wed a 20-percent gain over
1980, and after revision the DOD increase
was still 20 percent Despite cuts for both
1980 and 1981 in a number of individual
R&D programs of DOD, further revisions
covering the rising cons of fuel and other
items, plus increases for a few Rea? pro-
grams resulted in only small net charism in
the DOD R&D totals for the two years.
Defense was part of the larger budget
chler9maeven with selective tuts foi 1980
and 1981 on the pan oi all the larger
federal agtriLie the vvrtall Liudgct. WLALS

'The elltitIntr 1110:1 b, the Offxe of Manigernern and Badger
NM% fur akilsts9u teal mu 1981 wu 96 potent the
unit ,tic ounce., *ay .visor anti *ay ,CtItatalixtr 111 platIgn.

111 41prterco 1. -Kr rieflayra
'11 MID and ItitD plant oh/0mm art I °metered the hinge
hum cm Lu 198. was lo patent tonal:wen mall Is pencnt
Wore aft Wrist" revissou

rim

Ma 1. Trionds In Fodor.'
R&D Obliplions

(84miiog sea*

Mons at th0 04,4
40

Current dollars
Constant (1972) dollars!,

R&D total

......
........

Development

Applied research

Basic research

..... ..
.........

, rOns-~rorn

JP

,thingtd Late uL view vi Lit 140. LITAL lx
jAlisaAly AilucitAilg

Jul iiiiiALiva 114%.1 LV Vt ihadc, 1.41.c4.11/.

MAIO, plugl411.0 dal. %Mit ittAlatsi

broad effects
of the buc1get
revisiom.

ft was decided to revise the 1981, budgi
shortly after it yeas issued in January 198(
The rate of inflation accelerated at th:
ume, and the administration responsed b
using a broadly based anti-inflatio
strategyincluding a widespread ieductiti
in Federal expenditures ,The administratio
stated, hOwever, that care gad been taken t
preserve the "guiding philosophy du
research and development (program
represent, an important investment in th
Nation's future," anti the R&D portion
the udget was, in fact, less impaired tha
the relatively controllable portion of th
budget as a whole

The ram ively controllable area withi
wL4LI- ys.cdar. LA R&D ai.Innlies are fnunr.
consists of programs that arc subject to ar
nual authorization and apprppnation ac
tions in the form of new
distinct from the relatively uncontrollabI
area where program nurlays are of s hat.
WbL v1 vpcic co.kdno.L...a undo. Lica, four.

AllAirgeffitElla Aild Alt Imlay mar
dared by einst.ng Ktanirrq ablintagh ion/
apprupimicuro Alt filAdt fl'll AtialarliaiaLib

(..414



and other program; costs '3 The relatively
controllable area was the portion of the
budget where ripost reductions werermadc At
the tune of.the budget revisions (about two-
'thirds 61 the cutback occurred in this arco) ,
Whereas the relatively Controllable outlay
total for 1981 declined by 8 percent after
WV On, the R8 D portion of this total

%deal cd only percent
e ispanty ,betwesp defense and all

other D programs was: however,
widened by The budget cuts (chart 2) In the
January, budget R&D programs othcf than
those for DOD were scheduled to increase,

collectively, by 71percent But among the
larger support agencies only the National
Aeronautics and Space Administration-
(NASA). NSf, the Nuclear Regulatory
CommissiohANRC), and the Department
of Labor matched or excCaded anticipated
inflation in their 1,98.1 totals After tire
budge,' revision, the' overall increase for the
non OD programs was only 3 parnt,
and the NASA increase now represented a
accrease in rtal t?rms

The budget revision, as noted, also pro -
duccd a real decrease for basic tesearch
Af,tir four consecutive years of scant-

Chart 2. FY 1980 toFY 1991
obligation lassie, by feeding R&D su

r 1981 budget mei

Pement
0 2 +4 8

tant Change In R&D
rt aigercy, before.and,afttir
ion

TOO

DOD

NASA

DOE

NHS

NSF

uipA

EPA
A

Interior

Mothers

-

8 10 12 14 1S 18 201 22
C 1'

',74f4fW ANFP/410,1110XWIlffereA101001MIXONISM

[E] PrOsident'sa1981

Pres/dent's 1981

budget (original)

budget (revised)

a

ittootwom Of .1 crefA

souhee.no SoMftcsFoteMrtr8

'Relatively uncontrollable out* coyeir, payments to in

,drriduals under such programs as sartal Avian, health in
surance veterans benefits pubik 1.1.34[1.11LC and nutritioA

asstsuott plus uxtuest on dm. public debt go.neral frelllUt
sharing and othej fried-cost and open ended programs OMB
ilso considers as relatere4 uncontrollable the earryover outlays
from prior year kontracts and obligations that are sidluded
from optit-tuded programs and hard 00.3 .let Th. Biagi of
the trasted Citel Garemoseal'Fucal Year,1981 Washteron
O C Supt of Documerits S Government Printing Office
1980 pp >9$ 9 and isms/ rest 196 Bmiate+ ildrusoN) Mara?
154110 (Washington D C ExeLutat Offn, of dn. Presidcm
Office of Mtrisgomenr and Budget, 19801 Such carryover
outlays include R&D furids that NSF chanties within the
relatively conuoikable portion qi the budget along with R&D
fund, riot carried over

2

adency-'
program
changes

Despite the maintenance of some overa
R&D growth in the 1981 budget, seven
administration R&D initiatives wcr

blunted or thmipated An industry
government cooperative program 1

automotive basic research, administered b
the Department of Transportation DOT
nrigtnails u heduled foi Federal funding i
1981 At A. $2U million level, was cut to $1
million The industrial innovation, prc
gram, to be jointly sponsored by NSF a?

the Deportment of Commerce, original)
funded at $50 million, was cut to $3

*Alban This program included th

establishment of generic technology centc
for basic sum, e and engineering The n;

LAI V.LCA1115..4.ttllitt .syJttrit (Itil.)-4,), 0.4

developed jointly by DQD, NASA, an
Commerce, with $24 million in obligatiol
in 1981, remained unchanged But with,
NSF the university restarch facilities in
pro*Vcmcnt program, a new $14 million pre
grarriin 1981,"was completely eliminated
*Several earlier administration initiative
were ictaincd. These included the con
petitNe research grants program within t1
Department of Agriculture (USDA), the if

.11 dustry / university cooperatiff research pit
gram within NSF, the interagency thin'
'program., centered in sthes.Noonal Ocean
and Atmospheric Administration (NOAI
within Commerce, with principal' restart
funding from NSF, NOAA, and DOE, an
the AgRISTARS program, consisting
agriculture and resources inventory survc

dollar growth, which' resulted /from an
establisheciA,Federal policy, basic research
obligations in the revised 1981 budget
amounted to an increase of 9 percent, com-
pared with 12 percent originally The
largest cuts were imposed on NASA and
NSF, since every major Federal agency was,
required undeilke.budget revision policy to
make sul2smarfal reduittions. those Agencies
whose program; were almost entirely
research and development had nethoicc
but to Luc such programs, including basic
research

AMA 6p40. irrri.4r btill
,41 iy I ur agerri te(. iNt 1 gent

4or international Development LAID

USDA. Commerce and- Interior) The NI!
industry! university cooperative researt
piogiam wan icduced in the March rcvisioi
and slight ieductions were made in the it
tcrakency climate, program Thy ether
grams were not affected

, The increase in funding LI biomeclic
research within the National Institutes
Health (NIH) of the Department of Heal
and Human Services (HHS) was only 6 pc
cent in the revised budget The admihistr
titan ieguested support, however, for 5,4(
cempeung research project grants for 198

12 "A,



to be stabilized at this level in future years
with the goal of achieving a balance within
NIH between. noncompeting and corn
peting awards.

In August 1980 the administration an
nounccd as part of a4 economic revitaliza
tion program a planned Increase of $600
million during fiscal years 1981 and 1982
"to *tint= real growth of 3 perccnt in
bapc research and development and to sup-
port a range of new projects that will pro-
mote cooperauve research by government,
Industry, and Universities " By thc follow-
mg. January, boa-ger, the plan for addi-
tional requests for 1981 had been given up
and the relazive manse for basic research

Jim still 9 perceht, or a. 1-pereem decline in
real terms

. agency totals.

When R&D totals ire considered by
agency, DOD stood out in thc 1981 budgct
as thc only onc still scheduled for significant
real growth Despite cuts in some DOD
gm) programs. thc overall Increase be:
even 1980 and 1981 rernairnppr-
cent for an estimated real gain of 10 perzEnt
(table 1) NASA, the next agency in
amount of R&D support. reflected a 6-

<
percent currendopar increase in 1981 aftct
revisions. compared with a 10petcent in-
crease in the January budget The Depart-
ment of Energy showed a 1-percent
inctease in the revised budget, compared
with a 2-percent increase Initially HHS,
fourth In amount. of R &D support, was
scheduled for a 3- perccnt mcrcase, corn -

' .pared with 6 perccnt in January' NSF was
the only onc of thc six leading support
agencies to maintain an increase that would
approximately match inflation-10 per-
cent, compared with 18 perccnt in January
The increase for USDA was only 6 perccnt

Among all the Lithe' ageraiesrepurtmg
much as SIN million an R&D attivitics,
only duce had funding levels induaung a
susuuned effort in s981Cornmerte, NRC,
and the Intel national Development
Cooperation Agency tIDCA), whiuki in-
cluded the Agenty Eta inteinatainad
Development tAID) For one agency,
however, the Department of Labor, the pm-
JCL d intrcase stall exteeded inflation 4

grcss aaAtcd on a number of eitt
A

'For a further dausuoo el specdx programs emphasued or
an back to 1981 sec section 1 -Federal RaiD Fondant 4,

Table 1. Federal R&D obligations In agency 1

fDollars in millions] i

,

Agency

Actual Estimated .

1971

-

1979

Average
. annual
percent
change
1971.79

'

1980

,

Percent
change;
1979-80 1981

-,

Peron'
change
1989-8'

Total ", $358543 $28,978 81% $31,878 100% 535,492 11.31

Department of Defense, , 7,509 12 66 13,788 10 2 4,604 20.4
National Aeronauet: tici ,. 4 ... .

and Space
Administration 3,258 4,411 39 5,114 159 - 5,398 56

Department of Energy 11,303 4,639- 72 4,950
. . . 8 7 4,395 9

Department of Health
and Human Services '1,344,0 3,505

.
12 7 3,777 7 81, 3,908 3 5

National Science .
Foundation ,, ,

Department of
337 808 It 6

.
9Q4 119 . 995 100

Agriculture , , 305 683 102 732 104 778 63
Environmental Ow

.
Protection Agency 137 410 148 415 11 445 73

Department of the
Interior, 192 406 98 426 49 425- 1

Department of
Transportation 497 370 37 362 21 378 45

Department of ..
Commerce 144 309 101 338 94 473 101

kuslear Regulatory
Commission ... 149 196 320 218 11.0

Department of Labor 23 137 25 1 164 19 7 193 17 6

Departmenpf
Educallae '132 166 .10 153 79 164 7.2

Veterans AdminishatIon 63 127 92 131 - z9 134 22
Intarnallortal t

DevelOpment lead
,

Cooperation Mncy '30 106 73' 119 117 131 105
Other agencies . 270 F 266 2 310 16 7 355 14 4

'Atomic Energy Commission Ind ding !unctions of Me Nu or Regulatory Commirt.sion
'Department of Ifealth,,EducetIon and Wetter* minus Mt office of Education
Offite of Education
Agency for International Development

NOW Data for 1979431 are bated on the Presidents 1931 budget (revised)

SOURCE Retry science Foundation

budget requests bcfuli.tric next budget fu
1982 was Wimulard This budget,

4
picsented in January 1i81, icfleetcd Lon
gressional wan to date and showed We
effetu of public delibelation Congress had
slightly :canted the DOD R&D request.
slightly intreascd the NASA request, added
w DOE programs In soli tethnulugy,
magmat fusion, and fossil fuels pit/tarns.
and misused funds fin NIH bennedital
research. A mingnal feduttion was given to
NSF programs -

Thereafter, the new -administration, as
part of a major budget-cutting program to
counter Inflation, madc icsassions 'In the

it Vo

081 R&D [Avarua of AI the agenucs
rcpt DOD. Irareaces weruiven DOD pr
DAMS under a polity of dclibmate cmpha
of die milli:0 al Ca The net fesults or thi
changes were apparent LB the tensed
budget presented in Marty 081. '11
budget showed an amuse at defense Rs
obligations of 21 parent Ern 1981 Am

OW an incase of o patent lot NM
title >AMC AS had beets antsupatc III L.

picvious budget, as ievard), ari mast.
4 percent for DOE, add an increase of 4 p:
=rim. HHS The NSF increase in 1981 w
now 6 perzent, and the increase for USOi
12 perccnt



variations in
budget

8tirivilates

In the 1971 80 period_the variation of the
"actual year". Federal R&D total from the
R&D total contained in the original budger
for a given year was 4 percent or'less with
the exception of one year-1973 for which
the actual year Federal R&D total was
almost 6.percent lower than the R& total
requested in the 1973 budget (chart 3}

From 1971 through 1976 the actual year
R&D totals were lower than R&D totals that
represented budget proposals with the ex-
ception of 1T'4 In this period rnngres
mina' appropriations, on an overarbaus,
did not exceed budget proposals From
1977 through '1980 the trend was reversed,

4

Or-ultimate totals ksgkor than those
originally requested-. In the case of those
four successive budgets, the Congress
repeatedly added to funds requested for
healthoenergy, and agriculture R &D' pro-
grams The admirusuauon also added sup
plemental requests (not part of the origin.,al
budget) for the space shuttle and for certain
defense R&D program", notably in fiscal
Years 1979 and 1980, these were granted, in
whole or in part. For 1981, however, an in-
terrupuon of the trend may have taken
place by the time the data become final
Congressional appropriations, thus far,
have been closer to requested amounts than
in recent years, and preliminary data, based
on the second version of the 1982 budget,
indicate a 1981 R&D total lower than that
requested in the March 1980 budget nevi-

' sion. The attainment of a higher level
would be 'dependent on congressional in-
creases that appeaLunlikely iu be made

- relationship to
broader
indicators

Placod against large; perspectives Federal
R&D funding reflects some contrasts The
R&Dshare of the. Federal budget has
staphz d the Fideral R&D share of the
gross "`: 'ALA f C

4140,44` g_w+1 *i.t+llf-a, 1.r ,1_.ut .1

Erdelat fta. I fuiLli,g w,tls,rt else cutt,tortal

R&D total has been flechritrig fur nurnbei
of years.

the federal budget

The share of R&D anceR&D plant outlays
within thi' overall Federal budget has re-
mamod,Lyinually constant since 1976. That
year,the ratio was 5.7 percent, and in the
revised 1981 budget the share was again 5.7
percent (table 2). From 1965 tar 1975 a
steady decline in she took place while
.uual and 61...lrei budge+ preigrama . ;?ere

growing it s ISSILC1 10,11.t than Ratz ply
grams The sublitry of the ratty an the yeus
since 1975 can be Largely ascribed to a
resurgence of growth" in Federal develop-

meat programs, related to energy, defense
and spatc, undertakings, that have produce(
growth in the Federal R &D total. Ever
though a Federal policy existed frosn,thi
1977 budget to the 1980 budget to funs
basic research at revels that would allow fo
real growth, the amounts involved have
bien considerably smaller than in the cps
of development. ,

Dunn the second half of the seifentie
R &D and R&D plant outlays within thf
relatively controllable portion of the Federa
budget have also mtamed a stab!,
sharebetween143 percZnt and 14 percen
(chart 4) 5 The gain in41981 of almost
percentage poi& (to N percent) reflects th
fact that redt(tions in R&D programs in th
budget revision were not as great, propot
nonattly, as reducuons in other relauvel
Controllable programs

I ChM4. Federal RAI) mil SSD
plant *Mop as
joistholy

FYFodsrAl
.FY 117141

Parent *

the gross national
product .

Federal and industrial R&D outlays a:
sometimes examined as shares of the gro
national product (GNP) to provide a star
ing point for analysts of the effects
research and development on %cconom
growth and productivity Although the

Nu it&L, budgel nusa AS Mak LOW pturtsar tar, n
inn la. 5,4,1 Ill WU 4.11)011 rs irpaurgu- Dodge, um at= Inv

mbRuned to ivzo Nppmpriationt rma of R&P OWL

741 rtillUTChr Lotr.zotkabic tos uxail Ft-demi wasp is 4.1kaae
for purposes of onsiTers only sad is not used ea the budi
&cleave=
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Table 2. Federal overall bydget outlays and R&D.oblIgatIons

and outlays: Nicol years 1960-81

' [Dollars In millions)

, Total
Research, development,/ R&D &,R&D plant outlays

Fiscal . budget
and R&D&D plant

-1 as a percent of
year outlays' Obligations Outlays total budget outlays

1960 , S 92,223 $ 8,080 $ 7,144 8 4
1961 . 97,795 9,607 9,287 9 5
1962 . , 106,813 11,0439 10,387 9 7
1963 . , 111,311 13,663 12.012 108
1964 118,584 15,324 14,707 12 4
1965 118,430 15,746 14,889 12 6 .

1966 134,652 16,1ra ,./.16,018 11 9
1967 . .. f 158,254 17,149 16,859 10 7
1968 178,833

..../
16,525 11!049 9 5

1969 . 184,548 16,310 16,348 8 9
1970 - 196,588 15.864 15,735 8 0
1971 211,425 16,154 15,971 7 6
1972 232,021 17,098 16,727 7 2
1973 247,074 17,575 17,489 71
1974 269,620 ,18.177 18,2Q1' - ., 6 8
1975 326.185 19, 19,551 6 0
1976 366.439 ' 24,617 21,021 5 7
1977 . 402,725 25,351 23,380 5 $ ,

1978 450,836 27,684 25,680 6 7
1979 493,673 30,454 27,843 5 6
1980 (est )' 568,900 33,903 ia, 31,661 5-6
1981 (est }' 611,500 37,470 1- 34.892 . 5 7

'Ouflays.Mefv441 expenditures plus net tending
-TbeSe estfmates Ire baseo on amuunts Sh(Alfl in Fiscal tear AC Budgof Revosrons March f Of.; (Execw LIMO eg.,ut too Predatil
OffiCt Of Management and Budget)

SOURCES Othce 01 Management and Budget and Bureau %tee Budget The Bodge! of the United Stoles Ocwommint Fmcii
vurs ti4gt through '951 Net,vel Science Foram*, annual surveys 01 R&D programsof Federal agencies

a

CtiCLIa call Lit 404-crudird oiiiy by iiivociga
vi A uulTtpltx AL of LIALciaccloco,

bi.V1d ViCel.neit vi Litt R&D LuEnistriltilf ly

plUiftkieftt. by Litilda to Lilt JILL of dm
R&D/GNP ratio

111,1971 the Fedcial R&D and R&D plant
outlay share of GNP was 1 5.7 percent. and
this share dechned without interruption
until 1979, although always remaining
above 1 percent (chart 5). The estimate for
1980 shows an upturn, which is sustained in
1981 The increase in 1980 is largely at-
tributable to growth in spending for DOD
and DOE programs. and the increase in
1981 to growth in anticipated spending for
DOD and NASA programs. It should be
noted dial- Federal outlay data lag behind
obligation data and this is why NASA
would be an important facto! along with
DOD in 1981 outlays

Even though the Federal R&D/GAP
ratio appears to be turning upward to the
1977 level of 1.27 percent. the effects of this
relationship on the economy are not likely
to be the same as in The earlier period since
the relative upportant.c Llf Vailliu13 agency

programs within the Federal R&D total has

Chart & Federal R&D and R&D
silent outlays as a share of

GRP: FY 19714f

changed. Over the 197' 81 period an in
crease is seen in DOD and DOE activities
relative to NASA, and HHS activities, with
corresponding implications for impacts on
performers and fields

the national r&d tQta

Starting in the midsixues the share
federally supported R&D "activities wit)
the national R&D total began a stew
decline, which lasted until 1974. It
maimed level for the next three years, a
then declined further. In 1964 (the pc
year) the Federal share was 66 percent.
the ratio had fallen to 51 percent by 19;
and in 1981 kill be an estimated 48 p
cent,6 During this period the indust
supported share has been rising, with
dustry accounting for nearly all the rest
national R&D support

In the seventies the emphasis within t
Federal R&D total shifted toward reseal
while at, the same time development cc
unued to predominate In the late sal
and early seventies defense, space. a
defense-related' atomic. energy progra
were in phases of minimal growth or acv
decline even through funding for progra
in health, general science, and agncultu
research was expanding. After 1973

renewal of support on the part of all t

leading,support agencies occurred with t
main emphases placed on biomedic
energylrelated, space.related. and defer
related research Now, as Federal R4
growth continues, even while the Fed{
)halt Vff LiLt LfAlffUlf.al 1,41L/i dICLInieb., die e

pilaus a.,,A4 )11,11. Luveduki deve;viernen,
DCD wtspvit., plogidirro pioduct *the
Ampex-co Ww4Ltl R&D expausiou

character of
work

In 1971 Federal R&D funding began
rise steadily-after several years of deck!
with an upward trend becoming marked
1975 Funding for all three character
work components fell in current doll
before the start of the seventies, but as I

aSet Nanottai Scicncs Foundation, Nanaika Mum
.tcitnica eel recelmoloct Resostreei, 19e0 eo

minim-Aron D C Supt of Documents U S Gore=
Pruning Office, 1980) In conandtat data foe natsocal
moss. cascusauons swam be Aback lot itia..f pi= mitt
dusty/ does not report such data



decadle began, funding for each area once
again moved higher, although at varying
rates of increase (table 3).

Table 3. Federal obligations' for
research and development

by ctfsracter of work: .
fiscal years 1971.81

[Dollars In mi I 11011S]

Fiscal
year

Research

Total Basic Applied Development

1971

1972
1973
1974
1975
1976
1977
1978
1919
1920 (est y
1981 lest )'

$15,543
16,496

16,800
17,411

19.009
20,780

23,984
26,388
28,978
31878
35,492

$1,946
1,165
2.193
2.339
2.536
2,700

- 3,191
3.619
4,097
4,509

4,902

$3,303
3,426
3,454
3,877
4,305
4,915
5,413
6,105
6,576
7,295
8.006

$10.294
to,se5
11,154
11,195
12,198
13,165

15,380

16 663
18 345

20,075
22,5.84

'Oat. ere based on tne,Preseerit 3 1 gel budget (rev Sed)

Note Deed may not add to totais because of round.ng

SOURCE National Science Fovedat,on ,

In 1975 and the years since then,
however, the rate of inflation increased
enough to largely cancel out R&D gains
(chart 1) Since 1975 real grow,th,rachyear
has ranged betwecq l'percent and 3 percent
with the exceptioriof 1977 when an 8-
percent increase occurred The 'estimated
constant-dollar ,value of the Federal R&D
total in 1981 is still only 10 percent higher
than in 1971, despite the fact that funding
has more than doubled in thii period in
current dollars

tem 1971 until 1976 applied research
was the only area in which some zeal growth
took place, Basic research and development
funding actually declined in real terms be-
tween 1971 and 1976. but fundingefor each
of these component; began to rise,the next
year From 1976 to 1981 the most rapid
rates of growth have been shown by basic
research and development. especially by
basic research, wkich has benefited-from a
deliberate support policy on the part of two,
successive adminissations. Only in 1981
was this pOlicy reverTd in the March budget
revisions, a constant dollar decrease of 1
percent was indicated for basic research
This appears to remain the case for basic
research funding in 1981 after later congres-
sional and administrative actions,

Development funding has grown r pidly
since 1976 as a result of the growth of a

6

number of DOE. NO.A, and DOD pro
grams In the revised, 1981 budget* the
developinent component. was the only one
to slow some real growth-an estimated 2
percent. Applied,rescarch funding was vir-
tually unchanged in real terms. Thus. the
broad impact of R&D policy for the 1981

1. budget. would be less to advance science
than to aav *e the technological products
of science, especially those related to DOD
weapons systems

t

46
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performers
/

The heavy emphasis on defense R&1
support in the 1981 budget will have repel
cussions on performers As seen in table 4
three performing sectors showed grqwt
ahead of anticipated inflation in the budge
year These were the Federal intramural sec

Table 4. Federal obligations for research and development
by performer; fiscal years 1971 and 1979.81

{Dollars in millions]

4, 411

.

' ,

.
Perfonter

Actual
,

Estimated

1971 1979

Average.,
anntrbi '
percent
change
1971 79 1980

Percent
change
1979-80

.

1981

Percent
change
1980-81

,. Total S15.543 $28,978 81 $31,878 100 535,492 113

Federal intraural 4,205 .7,497 7 5 t 8,052 7 4 . 8,965 ' 11 3

Industrial firtns 7,608 '12,900 8 8 14,558 , 12 8 16.642 14 3

FFRDC's' administered 0
by indbstrtal firms . 460

.1,644
1,318 13 5 1,389 5 4 1,445 4 0

Universttle6 Ind colleges 3,888 11 4 4,207 8 2 4,556 8 3

FFRDC's' administered
by universities 729 1,511 9 5 1,622 7 3 1,734 6 9

Other nonprofit 4'

Institutions . 463 1,031 '10.5 1,061 29 1,085 23

FFRDC's' administered
by °therm:moral
institutions - 210

.

369 7 3

-,ii*

418 13 4 475 13 5

State and local
governments 141 310 10 3 366 24 4 407 5,5

Foreign 63 155
4

11 9 186 20 1' 183 -1 5

Frite,relly fun& research and development GOntOf$

Nota Oats Nit 397451 are based on the president stcSt budget (rov344)

SOURCE Nalional Science Foundation

13$tween 1971 and 1981 the average an-
nual rate of increase for basic research is an
estimated 1 9 percent in constant dollars,
for applied research. 1.5 percent, and for
devtopment, 0 5 percent Despite the
momentum of recent years. the real level of
development funding (strongly ,tied to
trends in DOD development support)
still well below the 1967 high point,
whereas basic research and applied research
funding attained new record levels by 1978

In 1981 the share of development within
the Federal R&D totak is an estimated 64
percent applied research, an estimated 22
percent, and basic research, an estimated 14
percent

tot, up an estimated 11 percCnt in 1981 th
industrial sector, including federally funds
research and development center
(FFRDC's)', up an estimated 13 kercer
and FFRDC's administered by othlr nor
profit institutions, up an estimated 14 pe
cent The strong growth anticipated fr

each of these areas would be almost entire!
engendered by DOD programs DOD is t1
leading agency sponsor of R&D perfom
ante by these sectors

The university and college sictor show
an increase of .8 percent in the 1984 budge
somewhat less than anticipated it lation I

this case HH5 is the leading support agent,
by far, and the small relative increase

1)6



support that was expoi.Ced co be provided by
HHS tended to override an exeeptionally
high 119 pereenti increase in plannectR&D
support to the university- and - College seetoi
on the part of DOD The second agency in
size of support is NSF, followed by DOD
The NSF projected .1981 increase was 10
percent as a result of gte budget revisions.
considerably less than the increase in 1980
Even with some additions to NIH And NSF
fuliding by- the Congress, the university
a&- college settoi WAS still expected to
receive increased R&D support At a rate less
than inflation in 081 Later data, based on
the revised.1982 budget. make this expecta-
tion a virtual certainty

N As in miny years of the previous decade,
Federal intramural perfoirpnanee in the 1981.
budget aetuunttd feu an estimated ,5 pet
tent of total Federal R&D support And ex
tramural performance for the lest In-
tramural performante includes not only
direct R&D utilities in Fedelal laboratories
but also the costs of administering those
and extramural R&D activities 'Industry
(including FFRDC's) continued to account
for approorately 50 percent of total
Federal R &D performance,,,,,Umversities and
colleges accounted for 13 percent of the
total, compared with 11 percent in 1971 .1

fields of
science

Federal obligations for research were
scheduled to reach a total of $12 9 billyn in
1981, an estimated 9 percent increase, the
same rate as the average annual increase for
the 1971-80 pericid (9 4 percent). The total
subsumes seven major fields of science plus
a "not elsewhere classified"area. covering
multidisciplinary projects Within a broad
field and singlediscipline projects for which
a separate, field is not specified in the
Federal Fund' reporting system Rates of
growth for individual fields of science vary
considerably from overall growth rates

The life menet; have been the leading
terms of Federal research funding

since 1971 and accounted for an estimated
14 percent of the Federal research total in
the 1981 budget (chart 61 The average an-
nual rare of growth between 19 and 1980

For fuller dtkuss)on of Federal R&D performer) set sctuon
3 Federal R&D Suispcet to Performers

WAS 11 i percent, the highest of any majui
field, but the increase anuupated in the
1981 budget was only 6 percent This in-
crease 'cheered. ehiefly, the small ineicase
Allotted to NIH biomedical icscaieh
grams

Engineering. nu' 25 percent of the
Federal iescareh total. grew At an average
annual rate of only ; 3 pertent in the

L-8(4 peiiod but WAS expected to how Arl
increase of 10 percent in the 1981 budget
N9aly all of this gatn would icsult horn
DOD piogrArtis escheduled lot an 18-

pere.phise) DOD eontilbures the largest
. .

Chart 6. Trends in rodonil
obligations for research by
fielcl of science: FY 1971431

(Setrillog

Mifilotii of dollars
5,000.

. ..'''4.000 - ...
..T.

Lite sciences
-3,000 - \ / ook

... /
,...... /

2,004 - 14'
"' Ai*/

of
Engineering

1.000
900 Physical
803 \ssciences
700 Environmental/ sciences
600 - .00 . . ;

..g. a k

500 r- a
a '

Social sciences
-400 \ (1

.300

Mathematics and
computer sciences

200 -

y/.k".7"-" Psychology"
100 i 1 1 1 1 1

.1971 73 76 .7 79 81
(eel).-

Fiscal year Waident* toes
budget (MONO

liOUFICC- WOW* 0041)01) rotilnieelMt
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ShAEC of ICSCAEL11 support to this fie
followed by NoSA, DOE, and NRC
1981 NASA $ tippun is expected to deel,
Arid DOE suppuit w ineicase unly slightly

The physical sciences leplesent 18 p
cent of all Federal research support in 191
/Um legisteiing average annual growth
8 ) percent between 1;/,'1 and 1980, a
were scheduled feu A 14-pcitent gain in 1
10i budget, A iCIALIVC irieleast gleam th
Lot all the 'Lack map" fields exo
mathernaties And wrriputei sciences, T
projected growth icileeted an announc
administiAtiun policy of special Attention
basic lest-arch in the physical sciences
makeup for a long-term contraction in st
port The largest increase for physics
shown by DOD second only to DOE
Amount uf suppuit to physits inue4,Neb
,ppiort by DUE and NSF welt A

substantial A3 Lot the two other physi
scienees, chemistry and Astronomy,
moderate inticase was seen in chemis
support in the 1981 budget, mostly spun
by NSF, and only a slight increase
astronomy, reflecting she budget cutba,
for NASA, the leading support agency

The environnbstal sciencesatm
phenc. geological, and oceanographic
make up 10 percent of the Federal reseal
total in 1981 The brdlid field grew at
average annual rate of 9 8 percent betwe
197 and 1980. second only to the I

sciences The planned increase in, 191
however, was just 6 percent Since, NASA
the leading agency sponsor of environmt
tal sciences research and since NASA
caved notable basic research cutbacks in t
March budget revision, the relatively sm
increase for the environmental field al
whole 'can be tied largely to that eve]
NASA support is centered in tae atrr
spheric and geological subfields Ocear
grapfg, however, is funded principal!
NSF and DOD, and these agencies' pi
jetted 1981 increases that would allow
some real growth

The social sciences. now 5 percent of t
Federal research total. showed the slow,
growth of any major field in the '1971-
timespan-7 0 percent A 7-percent
crease was also projected for 1981 In t
past 10 years annual funding for the soc
sciences has declined in real terms T
social sciences field is chiefly supported
HHS through programs in health cs

financing, human development, and me
tal health follower] tri, USDA with a srro
concentration in economics



Mathematics and computer' sciences,
now 3 percent of the Fcdcial research total.

,grew relatively rapidly in Junding in the
1971-80 periodat an average annual rate
of 9 3 percentand to the 1981 budget was
scheduled for.a 25.percent increase, by far
the largest relative increase of any field At
present. DOD accounts for the chief sup.
port to this held, withiMF next A 3u-
percent increase for DOD in 1981. mostly

4

I

in comp er sciences, cut across all mam
DOD subtlivisions A 1b- percent increase
for NSF was related to increased basic

research support to both computer science?
and rhathematics

a

Psychology, the smallest of the maioi
fields in terms of funds provided i,2 peicent
of the 1981 Federal research total). showed

/4

s

a 12 percent incr,easc in the 1981 budge,
This compued with an average annua
growth Late, of ,8 3 percent in the 19'1 8(
timcspan Afton Juvi growth in most year
of the seventies, significant growth was in
dicated for both 1980 and 1981 The larger
suppoit to research in psychology ,i1 pro
vidcd by HHS, followed by DOD In 198
the thief impetus to giowth stems hob
DOD,.

4



section-2.

t-*

federal r&d funding
by budget function

Foi the past deka& NSF has klassifred
Fet ltal R&D pi ogiains Vii A funcliviis; liaaw
Cv obtain a fixw of leading areas of R&D tf
fort, thcei 'dative weight. 1/1 the natal pit
Lure. and rhea 4hanges over selected penoc4
of time For the 1980 and'1981 budgets the
function classification system has followed
that of the overall Federal budget with only
one adjustment Of the 13 budge).
uons with R&D components, one, general
usence, space, and teihnologyt has been
divided into cwt. fua.uvr1s .Spat.( rpeanh
and technology and genera, sciesP.-e All the
other functions used for the R&D analysis
arc syfivhyrutrus wtt#i budget furituum

On this _basis, theareal that have grown
most rapidly in the 1971 81 period are
anvil", &nem; heaL4, and narrow;
resource& and essetronment. among the
eight major funcuoi (chart 7) 8 Energy
and gelitial ideate cad-, uitiessed mole

'Milne Naming art defined as time with DI lunclasg herds
of more than mama ws the 1541 budget ttePed)

1.

4

ill

.than six canes in terms of, R&D.funding.
And hCaiin rikiial icsoult.es intreased
almost three amts ttabic 5). The shales of
these foul itintuum also grevewahn the
Federal R&6 total ?

IAD data by budget karma, foe fiscal years 197841 are
shown in badet authority dothn ridges than obhpacei or
oucksys smut nudges autumn) tar ousa to wag:maims
fondant Masson The tau oaths team NSF fvocoon reports
bare therefore, been based oa budget authoctry &Waft 41
data ice the 197941 function study were witomostion poorstied

dss gas.= tot opecou analysts X Rocurp aria
Deeelopepeni It the toy boar, fortho detailed program

.raformation n agency budget ruarfscaana documents. Rad IP
Year 1911 Bagel Pen*" Math ..1900 sad a piper.

leatizth log Ve-vtivixtxta. kraisons on cm Amu iw lien
Bodo dead April 17 I9t0 the Lilt rwa rued by the Of
fix of Itanageinent Ind budges (0118), and budget amend-
many 1414d41:440n4 awed by the steams. Ste Niuooei
Joon. founcticonn, Fame iUti. Amerbes A Iseges Fmk
am, Axe! Veen f979-8r (amiable an request) Program data
based cc obbgaions 1for the ran 1971-77 were taken from
culla mortis and amused according to the Mem Pomace
Irma at 41344w e c OVetti aidel. Wan =WUXI MP piton
dams thorn to ths xenon fee the most recent budget
penal ea dffar ringbety from chow shown foe the Falai,
mak and agency pings= to xenon i, which ut based ma
obliguions

4.

Moderate growth has been shown
agnt.usture and MMOtato defense. R&
funding fui each of these areas morn
doubled in torrent doilars between
and 1981, The share of aghculture with
the Federal R&D total, however, ,increase
only slightly while that for national defen
waststlll lower in the 1981 budget than
aim years from io;" i through OA trable 6,

Slow growth in the 10year period w
recorded by apace reiearch and tecSnoloi
and sranapvaassun, and' the shares of cat
of these funcuonowithin the Federal R&
total fell.

The analysis that follows is i.a'nfieed
ihiweitht major functions since thay hat
accdunted, for at least 96 percent of
Feder:A R&D support in rail yeas of ail
1971-81 umespan They contain virtual
all Federal citvelopment programs. whx
usually entail the nithea 4.0513 The researt
prograins within these functions cut act°
all fields of science whereas the nese=
programs sponsored within tie

1.
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ChsTt 7. Fedo61 Rid) funding by budget function:
FY1971, Iwo (est.) and 1981 (est.), ,
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the 1981
budget

When the original budget for 1981 was
revised downward in March, the chief clonal
ieduttions in R&D programs were made it
the space and energy functional areas (tat*
5) I° Next lyre-health, general science, ant
transportation Reductions for defense
naturil resources and eiyironment anc
agriculture were minimal While all major
functions revealed smaller relative increase.,
between 1980 and 1581 than had originally
been planned textept energy, which showec
a decrease' the change for overall defense
R&D progiarm was negligible with tht
result that the divergence between tht
defense area and all other areas mecarnc
greater

Defense, with a 21.percent anticipate(
R&D increase in [98!, was the only area tc
exceed the projected rate of inflation (chat
8) General science, with a 10-percent an
ticipated increase, just matched the prob
able inflation rate Every other major func
tion (except energy) stirred an increase tha
amounted to a decline in real terms Spat(
research and technology, which hat
originally been expected to receive 11 per
cent more funis in 1981, thereby keeping
pace with inflation, was ieducftWto a 7

`percent increase after revisions

4115c cducluon mr tmplaymrnt and sxgai scacixt
&arum rets reeh&A the mostseam Li doom
It& rr IUCit 11-'1 I. II St n-11141111 rut 04 it It 1.1",,t1CCI $

11111 t 11.1 m a flu uru 'Toni to 111111

14t1l 11111 .attr1).
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4.
Mt 4 Table 5. Federal IAD funding by budget functioQ:il fiscal years 1971.81

f6ollare In rniilions)

Funeten ... '

A0tue1
-

Est,mores

1971 1972 1973 1974 1975 197e 1977 1976. 7979 1990 1961
#

. A I
. - ,

Myth Revised March Revised
'January reOutton request January reductan request

Total $15 543 318 496 515,800 517 411 $19 039 120 740 123 964 126 517 $29 040 532 050 - 520 531 845 536 397 - $569 $35,528

National defense 4 110 8.902' 9 002 9,016 9 479 10 430 11,561 12,699 13,791 15002 - 43 14959 1 14 135 - 19 18,117
Space research and /echos:400Y 3048 2,932 2,524 2,702 2 7154 3 133 3,355 3 481 3 969 4 658 - 4 505 5 119 - 201 4,915
Health
Energy ,

General Koonce

1,255

556
513

I 547
574
825

1 .5115

433
658

2.009
.,

7&9

749

2.170

1 363
' 813

2.351

1 5.49

455

2,629
2 562

974

2.968
3 134
1 050

3 401

3,461

1,119

3 662

3134
1.248

- - 32
- 69-

3850
3 765
1 244

3887
3 799
1,435

-94
- 124
- 64

3 792
3 475
1,371

Natural resouro.emanlemrirOnment 4113 479 564 518 824 683 753 904 1,010 1,090 - 1090 1 144 - 4 1,140
Tronsporteton 728 559 572 494 635 431 709 766 799 571 -12 5450 917 - 41 375
AgntuTture 259 294 306 313 342 353 457 '501 552 644 - 3 032 6.40 - 9 &IA
Ec3Ca1/co training employment 4,nd -

....
SOOM1temcar3 215 235 290 236 239 i55 230 345 354 497 - 39 457 639 - 299 341

Commun)ty and regional development ' 65 45 75 42 93 109 10,7 92 127 129 - 6 114 143 - e 137,
Intematonai en airs 32 29 28 24 29 42 56 57 117 127 - 127 135 - 135
Veterans benefits end services 43 69 74 85 95 Se 107 111 123 126 - 1213 135 - 5 130
Commerce and hOuSog cre414 90 50 50 51 65 07 71 77 92 107 - 107 119 - 5 114
income security 145 105 106 71 72 45 ss 47 57 53 - 53 55 - eo
Admin,s1raton of Justce 10 23 33 35 44 35 '30 44 47 43 - 48 44 N.- 44
sanvigaremmen1

_
7 8 7 9 12 12 13 18 23 21 . 2t 23 - 23

Listed n 4344rncItng ordio of 1951 budget autl'orTrY pate for 1971 77 ass shown n obhgat.on data for 197881 am shorn in OvdgerausKoo, y

NOW D4r00 may not add to tOtcs because of round ng

SOURCE National Science

national
defense
r

In the 1981 revised budget national
defense R&D programs. amounting to
$18 1 billion, made up )1 percent of the
Federal R&D total. compared frith 47 per-
cent in W80 National defense is made up
of all the 'programs of DOD (except civil
programs of the Army Corps of Engineers)
,and,the defense-related programs of DOE

IA the first half of the seventies growth in
Federal R&D programs wAw slight. aild in

.fact, none/Istent in constani-dollar terms.
Nonethelesil, the share of the defense func-

Table 6. Percent distribution of Federal R&D funding by budget function:1
fiscal year 1971.81

fenct+on 1971 1972 1973 1974 1975 1975 1977 1978 1979 1960 est 1951

, Total 1000% 1000% 100 0%1400 0% 1000% 14'0% 190 0% 1400% 1000% 1000% 100

NoVonalderenee 52 2 54.0 53 8 518 504 50.2 49 5 48 6 47 5 '47 0 51 C
Space research and

technology 196 r78 168 155 145 151 140 131 137 145 135
114On 83 94 94 119 114 113 110 /12 ' 117 TT 5 101
Energy 34 35 i7 44 72 79 107 115 119 1 1 5 102
Generestionce 33 34 39 43 43 41 41 ' 40 39 39 35
Hews? resociress and

artrIroosnont 27 29 38 30 33 33 31 344, 35 34 31
Trensoorteton 4 7 34 34 40 33 30 30 29 2.8 27 22
AgneAdture 1 i 1t

,
1 8 1.5 1.8 ,., 18 1 9 1 9 19 1 9 12

Education training
efnployment *3d .

"14solo) stmcis 1 4 t 4 1 7 1 4 1 3 14 1 0 1 3 1 2 1 4 1 C

Community end favonal r
4

CarnaVM4111 - 4 4 1 5 5 5 5- 4 . 4 4

InlernitKO4 1 fraks 2 2 2 ,1 2 .2 3 2 4 4

Yet/wane benefits and ' io
services 4 ' 4 4 5 s 5 4 4 A 4 A

Commerce and hOulang
..4

cradd 4 3 3 .3 3
.r

3 3 3.-.. 3 3 3
income sect-one 9 4 ' 6 4 A 2 2 2 2 .2 2
Admfnletreion of Netts 1 1 2 2 .2 .2 1 2, 2 .2 1

General govArnent al ''',' 1,2) 42) 1 1 t 1 1 1 1 1

uon within the Federal R&D -total was it in mg ordar of oudgst eutnc411-Y amounts in the 4961 W4901 VIIMI-01)

' highFr than at pr=esent, although it began to .1-*" "4'1' °5 Pere*'"

decline after 1972 (table 7) In the early New Dotsfl may not add to tote le because of rounding

SOURCE NaticoTaf klence Foundavon .
sllienties. even though apace programs were
reflecting annul decrease's. the R&D fund-
trig most kr thief furil.UTALS WAS grow
ing enough to mute than offset the space
decline and thus prevent growth in sic
defense share

Nut uriul 1276 did R&D funditig fist na
tion41 defense begin to 1 1St in teal minis,
this pattern continued foe twu mule years
and then ical deflates ut.cutied 111 . andIr.") d
1980 Changes in funding lot defense in die
second half of the seventies. tele

enough to amount tar virtually level funding
in almost every y cat. The pivietted. 10-
percent teal p.m/1h fist natioriAl defense
R&D programs in the revised 1981 budget
'effected the evolutiuri of a new Federal
policy tuwaid defense support as a whole

In the 1780 budget the President had an
nounced a plan lot 3 percent teal growth in
defense outlays An 'Adel to meet NAIO
kummarnents, but this plan did nut devolve

21

on R&D piograths sufficiently to permit
teal increase that.yeart,In the 101 budg
this underlying obiethve had reached c
pression in the R&D area in the form
significant increases, must. defense R&
'Dawn areas Ehri though reductions we
maice in March in some DOD pOgrants. d
using kosu uf ruct and ochet items and ti
increzekliven to some other DOD R&
programs offset the reductivns.
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to less than $600 millioh, an increase of 54
percent in ttrategtiRdiD programs, mostly
caused by an $881 'million increase for
development of the M X inteiLontineni
ballistic Missile,in increase of 10 percent to
$5 7 billion, in tavical R&D programs,
which are all directed to development of
combat systems for general purpose forces,
and an increase of 35 percent, to $1 6
billion, in Intelligence and communications
R&D programs The largest shase`of the in-
crease for overall DOD programs in 1981
was found in the strategic program area,
stritegic and tactical programs together ac-
Canted for more than one-half of the in-
creaSe

DOE atomic energy defense activities
(amounting to 7 percent of the national
defense total) were scheduled to grow 14
prik r; a SI r 411.1.; 111., Id,. lip,'

4.1,A. k_ Th. II &L.

1rS1.4-.g y, 11-11q (Ti.,111" ,111- 1,111

defense atomic energy R&D total, was ex-
pected to grow by 13 percent Naval reactors
development. next in size, was expected to
increase only 4 percent Inertial confine-
ment filsion showed proposed growth of 39
percent 'and, defense waste management,
proposed growth of 29 percent

space research
and technology

Space research and technology, which
amounted to $4 9, billion, or an estimated
14 percent of total Federal R&D budget
authority in the 1981 budget, is an area that
declined in absolute funding between 19711
and 1974 and thereafter has traced a steady
rise, largely as a result of activities related to
the space shuttle program (table 7) The
shuttle, which is moving from a

developmental to an operational phase. was
scheduled for a manned orbital test flight in
1981 At almost .$2 billion in projected
funding, it is the largest single Federal R&D
program

12

Chart 8. Percent-change, FY 198044, in R&D funding for lea*
functlone In the 1981 Federal budget (revised}

Percent
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Federal R&D total
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All activates assigned to the budget func-
tion of space arc/conducted by NASA and
all NASA p'fdgrams are R&D-related
NASA. unlike other! agencies. had no
cho4e in the March budget revisions but to
cut R&D programs Since the shuttle pro-
gram was a stared administra4 commit-
ment, reductions had to be made by klASA
in other programs, although some of them
were shuttle-related Fot example, within
the broad space transportation systems

zx

(STS) area both the operations capabil
development progam- and the operat.to
program were reduced in line with a plan
ed delay in the launch of the internatior
solar polar mission to 1985 instead of 198k

Within the space science area the phys
and astronomy program was consideral
reduced in 1981 as a result of the solar po
mission delay The reductions included
stretch -out of mission development as w
as shuttle/spacciab payload developm.e

Table 7. federal R&D funding by major budget functions:'
Average annual percent change hi selected periods

Function

Actual EstIrrs

1979-80

ate&T

198041971 74 1974 79

Total 3 9% 108% 9 7% 11 61

Nallonal defense. 36 89 85 21 1

Space research and technology 39 80 16 1 68
Health F, 17 1 10 5 73 39
Energy 110 355 88 24
General science 13 5 84 11 3 101

Natural resources and envlron't-npnt 75 144 80 46

Transportation 1 6 29 76 19

Agriculture 65 120 91 54

All others 1 8 96 139 60
+LAW In Oretencfing Order of 1941 WOO! authorly
Taw, On the President 1951 buOget (fersetf)

Not Calculations WS NSW en 015/10110nal clots for the 1971 77 period and dn budget authordy Sata fo, au evbeetjuent year

SOURCE National Science Founclat.on



and mission management Die planetary
exploratiorepari of space science showed a
20.percent reduction (which mostly pre
ceded the March revision) because the
Galileo mission to Jupiter was divided into
separate launches for the orbiter And probe
spacecraft in 1984 (virginally planned to be
launched as a single spacecraft in 1982)

Within apace and aireJtrud applz,ativnl
, the largest Angle progiAm is the Landsat,D,

which received increased funds in the March
budget revisions to cover unanticipated
development costs The laigest program
reduction was Applied to the operational
land observing ,system The next hugest
reduction was proposed for the earth iAdia-
non budget experiment No setback oc-
curred, however, in plans fur A doubling of
funds for the agricultural remote sensing
(AgRISTARS) program The space corn
municauons iSIA-J scheduled for A
26 peicent increase, no cutback awned

Spa4,e re,tear.h and in,bliolLogy, designed
to provide a technology base for current and
future activities, showed alnlost level fund-
ing rn the 1981 budget Supporting ac-
mitre.' 7iracking and data Acquisition)

.likewise showed little change in funding

health.

As can 'be seen in table 7,Junding for
R&D piugiArris within rho health function
expanded more rapidly in the 1971-74'
period than those within all other major
functions During these years the health
shut crtthe,Federal R&D total rXe from 8
penult to 12 percent But from 1974 to.
197 _- health funding great the same pace

Mall all Federal R&D funding and ttitte,
other major functions acceded the rate,
growth for health In 1980 and 1981,cht
estimated increases fol health research to
insufficient to offset inflation and the share
of health among All FCJCIAI R&D pupil-Ls
declined to 11 percent in the 1981 budget

Almon AU the wogiArris within this func-
tion are sponsored by HHS Of the health;
R&D total' of' $3 8 billion in 1981, thc
biomedical research activities of the Na-
Lona! Institutes of Health (NTH) within
HHS Accounted for approximately 85 pci-
cent The Alcohol, Drug Abuse and Mental
Health Administration (ADAMHA),
another subdivision of HHS, Accounted foi
the next largest share

Budget authority fur health R&D pro-
grams showed an increase of 4 percent in
the 1981 revised budget, compaied with
percent originally Most of the NIH in-
stitutes weie given small relative increases,
of none, in the 1981 proposals, as part of A

"no 'giowth' policy Work on cancel, wAs
scheduled for a slight decline, And heart
lescAich was expected to increase by only J.
percent The exceptions to this policy were
environmental helAlth icseaich, up 13 pei-
cent, and Arthilt9, metabolism, And

digestive diseases research, up 9 percent
The institutes concerned with cancel And
heart ieseaich together weie expected to Ac-
count for 44 percent of the NIH Loud in
1981. compared with 51 percent in 1976
when their combined share was highest

An increase of 11 percent was given to
R&D programs in the mental health
representing the second annual inclement
of funding t6 implement the iccommendk,
tions of the President s Commission on

. Mental Health

energy
Energy vvx.s,,the only major function to

show a decrease in overall R&D budget
authority in 1981 Funding dropped 2 per-
cent in the March budget to a net total of
$3 7 billion, compared,with a 1-percent
decrease in the original budget Most
engigy programs are sponsoted by DOE, the
rest by the Nuclear Regulatory Commission
(NRC), the Environmental Protection
Agency (EPA), and the Energy Security
Trust Fund (ESTF) Energy represented 10
peicent-of all Fedeial R&D budget authoi-
ity in the 1981 budget, compared with 4
percent in 1971 (chart 9)

In the ally seventies eneigy R&D fund-
ing grew moderately, mostly as a result of
investment in the breeder reactor program
Between 1971 and 1974 the energy function
pew Al an Aveiage Aril-AAl late of i 1^U per-
cent, which was still slower than growth foi
the health Arid general Aience.functiuns By
1975, however, the effect of the 1 73 OPEC
oil trnbargtiwas seen in a p itous in-
crease in funding for energy R D pro-
grams, csiScCially in fossil fuels, although all
other AIMSnuclear, solar, geothermal,
conservation, 2nd blsic energy
scienccs-i-showed notable growth Between
1974 And 1979 the Average Annual increase
of 35 5 percent in funding for energy R&D
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programs fa surpatsed growth rates
other functional areas

In 1980, .however, the rate of inert
dropped, shAtliy as almost. all energy i
grAmsbccept those related to basic en(
sciences, safety, and energy-related
vironmentAl icsdarchshowed mar
slowdowns in funding A more mat
phiie of eneigy program ,development
been reached Al the same time that a po
of budget austerity was Announced

In the 1981 budget the administrat
plan to halve funding for breeder real
systems, including termination of
Clinch Rivet dcznstiation project, c
tiibyttd to the slight net decrease in bud
Authority for overall energy R&D prograt
Significant incicAses were still planned
basic energy sciences, geothermal, magn,
Ramon, And solar energy programs Fu;

from the newly established Energy Sow
Trust Fund were allocated to coal R&D
grams to aid in develoment of technol(

-for large-scale production of synfuels
1981 the mix of energy programs 1

evolve4 to a point at witch nucicar p
grams, both fission And fusion, represen
35 perent of the energy R&D total, co
parettwich '51 percent in1971

Car %MANI?. of trading,
h& in the Federal

-R&D fetal*

$15.5 bit. $38.5 011,
Percent
100

All others
General science

Energy

Space research
and technology

40
National
defense

FY 1971 FY 1981 feet.

RAXACE H.0903$1:41140 Roo:ration

general
science

The gcnciAl science function showed .
increase of 10 percent, to $1 4 billion,



R&D budget authority in the revised-12#1
budget, compared with a 15- percent in.
crease in the original Jinuary budget. Pro-
grams subsumed within this ,function are
vi red as contributing to the Nation's
scientific ba,se in the broadest sense. All the
R&D programs of NSF and the, three basic
sciences programs of DOE are included
General science programs made up an
estimated 4 percent of the 1981 Federal
R&D total The comparably share in 1971
was 3 percent

In the 1971.74 period funding for
general -science R&D programs grew at an

'average annual rate of IS 5 percent, second
only to health R&D programs In this
period NSF research support was expand-
ing, partly through acquisition of a number
of DOD basic research Programs that were
transferred as a result of the Mansfield
Amendment and partly as a result of a new
NSF program of research applied to na-
tional needs, by which basic research find-

ings could move more rapidly into,practical
applications fn tie 1974-79 pariod the
growth of the general science function .wks
slowed despite a boost in basic research sup-
pors & 1977 and subsequent years that was
part of administration policy

WYule nearly all the programs within the
general science function are basic research in
nature, most basic research -74 percent of

the Federal total inif 1981is subsumed
under other budget functions iq support of
other national needs:T.1th as defense,
health, or spats exploration

In 1980 and 1981 the general science area
reflected somewhat higher growth than in
the 1974-79 period because of the ad.
ministration policy of providing real in-
creases in basic research support Not only
NSF programs but also DOE high-energy
physics, nuclear physics. and life sciences
programs benefited from this policy Before

the Match budget revisions general science
progfains would have grown by . several
perce ge points in constant dollars, and
after a revision they were at least not h-
pected to decline

As reflected in the revised budget, NSF
programs were expected to grow 10 percent
in 1981 A significant gain was indicated in
mathematical and physical sciences, and
high relative increases were still given' to
cross-directorate and ocean drilling pro-
grams despite budget amendments, An in-
crease of 10 percent was proposed -for DOE
basic sciences programs. including a $22
million increase for high-energy physics

14

natural
resources
and- .

environment
t

R&D programs within the natural
resources and environment function grew
fairly rapidly throughout the seventies, they
were third in rate of growth after energy and

health R&D programs In the 1971-81
period the natural resources ansi environ-
ment share within the Federal R&D totalin-
creued from slightly less to _slightly more
than 3 percent:and the dollar total in the
1981 budget was $1 I billion

This function is made up of all the R&D
programs of PA except the energy-related
environment program that is subsumed
under the energy function, eight broad pro
grains of the Department of ;he Interior
concerned with water resources, land
management, mining, geological surveys,
fish sand wildlife, and recreation, USDA
forest research, the entity R&D effort of -the
National Oceanic and Aunpsphcric Ad-
ministration (NOAA) within the Depart
mint of Commercd, and the civil R&D pro-
grams of the Army Corps of Engineers

The growth of.,EPA programs has plaVed
an important part in the growth of the

. whole (unction, followed by expanSion of
NOAA and Geological Survey R&D pro-
grams These programs, which picked up
momentum in the second half of the seven-

" ties, embodied efforts toward the attain-
ment of a more healthy, natural environ-
ment, improvement of weather and earth-
quake prediction asA management, Ind.
better development an use of the Nation's
mineral resources,

in 1980 and 1981 the growth rates for
natural resources and environment slowed
and were running behind estimated infla

non. Budget revisions for 1981 were

minimal, however, and did not change the
increase, projected at 5 percent The conser-
vation arid land management area showed

growth of 10 percent, covering expanded
programs ' of the Forest Service within
USDA. The pollution control and abate-
ment area, entirely made up of EPA pro-
grams, showed an increase of 7 percent, in-
cluding strong emphasis on solid waste and
toxic substances research, Most other pro-

4)
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grams, such a those of NOAA within Cfrn-
merce and the Geological Survey and 'the
Bureau of Mines within Ntenor, shared
almost level fiinding

transportation

Transportation R&D programs have

reflec' ted the slowest grOwth of those within
any major functional area and in the 1981
budget were scheduled for only a 2-percent
increase, to $0. million Between 1971
and 1981 the share of this function withir
the Federal R&D total fell from 5 percent tc
an estimated 2 percent

Programs within .the transportation func-
tion consist of all the R&D activities of the

various subdivisions of the Department o
Transportation (DOT), the aeronautics
research and technology program of NASA
and the, &D programs of the Maritime Ad

ministration within Cqtnmerce
At present the NASA program account

for more than one-half the transportatioi
R&D total, and the Federal Aviation Ad
Ministration (FAM programs within DO:
forcnore than one-tenth After 1971, fund
mg was terminated for work on the civi
supersonic aircraft under FAA, and R&I
funding for the transportation function wa
reduced accordingly Despite almost stead
growth in the seventies in the NASi
aeronautical research and technology prc
(gram, the R&D total for transportation di,
not exceed the 1971 level until 1971

Growth for this program continued, and i
the 1980 budget tilt only R &1) ptograr
that showed a gain equal to inflation wi
the NASA aeronautical research an

technology effort
Mr transportation R&D funding was ei

petted to decline in 1981, however. as
result of decreasing funds for the NAS,
aeronautical resewh and technology pit
gram, largely refiRting the phasing dale

of work on aircraft energy efficiency
In the revised 1981 budget, groin

trausporterson R&D programs increased l

percent because of the cooperatit
automotive research program (CARP), fc

twhich $ f2 million was added in 1981 I ,

an $8 million reduction from the
illion originally budgeted This progrin
fanned as a joint Government-industry e

ort, was to be administered by DOT freit



other agencies participating Agency financ
ing was to be provided by the Energy
Security Trust Fund The next administra
uon cancelled the prograni

agriculture

The agricultere ftdiction has maintained
a steady 2- percei?t share of the Federal R&D
total in'the 1971-81 period Each year has
registered some fundmg,growth, and in the
1974-79 period the growth accelerated in
accord with a public perception that the
food demands of in expanding world
population called for a greater focus on'
agricultural research The 1980 budget in-
crease of 9 percent, however, dicl not quite
meet estimated inflation

In the 1981 revised budget the overall in,
crease for agriculture programs, to $634
Million, was 5 percent Within that total,
however, basic research in agriculture was
scheduled for a 12-percent increase The
competitive research grants program an ad
ministration initiative now in its third year,
was scheduled Eh. an increase of 56 percent
This.program is entirely basic research

The agricultuie function ,consists ex-

clusively of USDA programs, of which the
Agricultural Research (AR) program arca,
almost entirely made' up of in-house work,
is the largest and the Cooperative Research
(CR) program arca, coveting work at
agricultural egpenment stations locatain
all the States, is next in size A relatively
small amount of R&D funding was assigned
to the Economics, Statistics, and
Cooperatives Services (ESCS), within the
agricultural function in the 1981 budget

other functions

The remaining eight functions together
made up 3 percent of total Federal R&D
budget authority in the 1981 budget.
Among these, the largest wasioeducation,
training, employment, and social terin ,

with $341 million in funding, or 1 percent
of the Federal R&D Aotal This function is
made up of the education programs of the
Department of Education, the human

developtent peva/m.4A HHS, and all
R&D programs of the various Department
of Labor subdivisions,. In the 1981 budget
revision the Jargest R&D program ieductiolo,
for any function was made in a Labor pro -
graxn to develop and tot models for the
jobs portion of the administration's welfare
reform proposal Since this program was the
largest within the function, the overall
function reflected a funding decrease of 2)
percent from the 1980 level

4

basic research
by function

In the jaki.u-y budgct thc inucase in
budget authohty for basic research was 12
percent, sufficient for real growth, thus con-
tinuing a Presidential policy initiated in the
1977 budget After the March reductions
the 'dative increase became 8 percent,

less than the r c of inflation and the f.
peal decline five years, Total bud;
authority for basic rescarch in 1y131

estimated at $4 L,) billion (table 8) A sub
quent administration decision to. prov;
additional funds fo; basic research to US
real growth in 1981 was found to
unrealisuc in view of the timing and the ;
vent of a 'new administration. Thus. t

basic research total in 1981 was anItimat
$5 0 billion, 6 3 percent above 1980. or
estimated real decline of 3 percent

..kutrget auttority dpllars (These data wt
taken from the 1982 budget as revised

the new administration and before sub
quent actions of the Congress )

The chief areas to tecewt funding red'
uons in March 1980 were space. gene
science, and health The largest cuts in ba
research werefor agencies whose prograi
are' primarily escarch and/ or cleveloproci
i c , NASA and NSF While most lead,

, functional areas still show-bed real increases
funding for basic eescarch after the re
sions, the constant-dollar decrease f

health, the leading area, and the dare;

Table 8. Budget authority for basic research by function:
fiscal years 1979-01

[boars in millions]

'Function

1979

actual

1980 1 1

January
estimate

Proposed
ieduction

Revised
estimate

January
estimate

Proposed
ieductton

Revise
estima

Total .

Health 910

General science
National defense
Space research and

Ag culture
En rgy

NatOral resources and
environment

Transportation .
Education, training

employment, and
social services ,

Commerce and
hoUsing credit

Community and
regional
development

Veterans benefits and
services

Administration of
Just(cee , .

Income secur1y
General government
international affairs

$4,48 $4,527 - $16 $4,511 $5,068 - $192 $4,871

1,579
1,026

365

440
222
172

131

75

59

,10
.

8

10

10

1

(1)

1,724
1,138

441

I
44PS
245
198

139

85

62

k 12

8

10

10

1

(1)

-13

- 2

- 1

--

...-
1,711
1,138

439

45424477
198

139
85

62

12

8

10

10
1

(1)

1,831

1,309
533

.
490

238

152

113

73

20

.

13

11

10
1

(1)

-36
- 49
-15

- 61
- 3
- 7 -.-

a-
- 8

A 8

-5

1,79;
1,254

511

424

27i
224

15;
10;

IS'
it

k 1.:

11

1C

1

(1

'Less than 1500000

Nola Detail may not add to touts because of founding

SOURCE National Science Foundation
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fcti rvrr, LAI I rril uilAr yli.ir:giN
rd slit !J ilt- :411 I Tdri 41.3 ,uppVii ir .r

for i9816chart iui
Health representedfalmost rwo fifths of

all Federal basic research support, and
general science represented one- fuuith N A-
6121 defense, the third functional area in
amount of basic research support in 1981,
accounted for slightly more than one-tenth
Recent giowth in defense zupport haa, been
part of an established DOD policy to pro-
vide substantial real growth in technology
base programs in order to maintain a lead in
U S military technology The defense area
showed an increase of 18 percent in basic
rest rch funding in the revised budget

Space, which had fallen' from third to
fourth place in amount of,1J981- support
even before the revision, vr,l-e5cpected to
show an absoluico decline (6 percent) in
basic research fundingthe only functional
AleA wnh A kiwi funding lek,t1 In 1 '43 I i fiAn

1980 The most important cuts in space
wcrc related to the postponement of the
solar polar mission and shuttle spacelab ac-
tivities 411

Five of the eight leading support alias
continued to show growth equal to or ahead
o anticipated inflation in the 1981 budget

side froftk *space, the exceptions to real
rowth were health% (up 5, percent) and

natural resources and environmen (up 9
percent), An unusually large relati in-
crease-24 percentwas shown for asic

rese.rch within transportation, even after
the budget revision Most of this increase
was _related to the proposed automotive
basic research program ,

Congress increased l'981,
R&D programs in health thr
ing resolution for NIH, but

nu4s for some
gh a continu-
is action was

Chart 10. Percent che
major func ion

10

Federal basic
researcktotaf

National defense

Spac&research
and tehrtology

Health

'

Energy

General clence

Natural resources
and environment

fransportation

Agriculture

5

e, FY 1980411, in basic research funding for ,

in the 1981 Federal budget (revised)

Percent
0 6 10 15 20

.1.1 r
25

+Shown despooding ordet up R&D toeget, sothatty.
SOURCE. wow $C44040 FOunc16500

followed by A proposed iescission of $50
million for NIH on the pm of the ourgoing
administration CongiessibnAl Actions have
also included the restoration of some funds
for NASA space sciences .lind the giAnting of
the DOE basic science request and the re-
quests of NSF and USDA ubsecicient ,ac-

tions of the new administration included
rescissions in 1981 total basic research

amounts foi all leading support agencies e
cept DOE and DOD, wjh the largest cl

directed to NSF The net effect was to pr
duce an estimated increase in 1981 ov
1980 basic research budget authority of
percentone-half of the increase Mann(
in the original 19131 budor In 'real term
Anticipated growth was converted to

decline
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federal r8td
support to 4*

performers
fp

In the 1981 budget an estimated $20 5
billion, or three-fourths of the Federal R&D
total. was, expected to be directed to ex-
tramural performance through contratts
and grants, and an estimated ty.0 billion

.was expected to be directed to intramural
performance. including he conduct of
direct R&D activities as well as the ad-

,ministrauun 61 both exuarnural and in-
trarnural R&D activities.

Throughout the seventies, the industital
sector led among all performci groups.

,followed by the Federal intramurai sector,
and the universlry-and-college set tut.
tiniversity-administered FFRDC s arc cur-
rently fourth in size of effort, although in
some years they have katich behind the

uthei nonprofit institlition group hart.

11).
.Whale the relative positions of these ma

joy performing sectors have lemained
almost constant suite 1)55 twkien peifonnet
data were first Luilotted by NSF), the piu
portion of work performed by each has
shifted Industrial support moved fium ii
percent of the Federal ffit total in i>,)3 to,
a high of 65 percent in 1961. largely
because of the growth ln NASA piograms,
and then fell to a low of 48 percent in 1974
and 105 when both DOD Ant NASA pip
grams were in low-growth phases 5irriilai
fluctuations LIK.LurrCti Aft 1.4, LAX of 111
aarriural R&D support. While figatting fit
intramural we'lk has increased steadily uvci

4

27

4.

I

of*

the years. ;be Inuarnural share of
Federal Rtp total was 36 percent m 1
but fell LO of 18 percent In 1963
by 1968 was 23 peicent Throughout
19;1 81 period it has Lugged between
percent arid 28 potent Universities
colleges have shown almost Lunt:ail.
funding growth since 1955,, when they
Luunted. foi c peicent of all Federal rest;
ansl developmem. and their share has
tended to &tow Iu 1280 they accounted
15 percent of the total, but in 1981 t
share was expected to decrease to 13 pen
mostly as a iCSUIt of the large increase p.
heti foi industrial performance of D
piugrains 141.,friblItki with the Ciall.
small 1/114 MAX lot I-1145 NH; piogiarris

N
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FFRDC's administered by universities
'were funded at almos/ the same level as the
academic sector in 1955 but thereafter grew
far more slowly, never accounting for more
than 5 percent of the' Federal R&D total.
Three -qua tters of their support has keen
provided by DOrand its predecessor agen-
cies.

Nonprofit institutions (including
FERDCA have consistently performed
somewhat over 3 percent of the Federal
R&D total. for many years these have beer,
most heavily supported by HHS and DOD.

18

missions

The use of sectors bean a relationship to
the character of work to be performed (chart
12) While every sector possesses the
capability for all types of R&D perform-
ance, development is largely performed by
industry and basic rue-Mh by universities
and colleges Applied research on the other
hand, is fairly evenly shared by the Federal
intramural, industrial, and academic sec-
tors. The differing missions of the in.
dividual agencies determine the character of
work to be performed, and this, in turn, in-
fluences the degree of reliance the agencies
place on different performing sectors

DODrNASA, and DOE have always sup-
ported the largest development programs,
and for all three agencies two-thuds or more
of their current development requirements'
are met through industrial performance In
the late sixties and the first few years of the
seventies, Federal industrial support waned
both absolutely and in comparison with---
other performing sectors This was a period
of decline for DOD and NASA R&D pro-
grams, 'following earlier cycles of rapid a
buildup. In 1975, however, development
funding begangittojssaatesgnificantly for the
first time in ci , spurred by a surge
of investment by DOD and DOE especially
DOD Thereafter steady increases in
developrnenr funding have been shown tot
both agencies Laub the enepuon jf DOE
in 1981 i and steady but relauvely smaller
LCIUCISCS for NASA and indusu-y support
has grown accordingly

Approximately one-half of the Federal
basic research effort is performed on uruver.
sky and college campuses where specialized .
march talent and laboratories are concen-
trated Not surprisingly, the agencies that
lead in sumfort to basic research also Irad in
support to the academic sector ,/

HHS and NSF are chiefly responsible for
support of basic resetsch m 1981pr
viding n percent and 19 percent of the
Federal total, respectively. DOE, NASA,
and DOD together accounted for another
33 percent of the Federal basic research total
in the 1981 bldget. HHS, NSF. DOD, and
DOE are

rthe four leading agencies i6 spon
sorship of academic R&D performance "

In the f98I budget as in earlier year
tut fractal un.i.uu.,41 perfonmuice set Lc

nu characterized by an emphasis 0:

development And Applied imearch Eve:

though this sector ranks second in Feder:
brava_ itStAltis ptlfuLanifiLt 411.C1 LasiVeasue

and colleges, the comparative amount c
basic research is small and its share of fa
Federabintrunural work was only 13 pacer,
in 1981 The leading agencies in support r
developmentDOD *and NASA az
leaders in R&D support to the muzunun
sector, as are the leading agencies in suppor
to applied research (DOD, HHS. an'
NASA) It should be noted that DOE,
leader in support of both development an:
applied research, relies more on FFRDC'
than other agencies and supports relative]
little intramural work

In the 1981 budget the effect of DOl
funding on performers was pronounced F.c
example, the 20-percent increase in defer!
R&D obligations was reflected in estimate,
increases in Fedetal industrial performanc
of 13 percent (including FFRDC's) and it
trunural performance of 11 percent

2

universities
and colleges

Since 1961 at least two:thuds of th
funds for university and college Red? per
formance have been provided by th
Federal Government " Institutions
higher learning have become increasing!
dependent on Federal research grants an
other funding mechanisms as an aid in tb
educauon of graduate snide= and suppo:
for science research staff and as a source c
funds required to administer and mauttai
high qality R&D capabilities. Graduat
students in the sciences develop knowledg
and skills in their specialties duoug
performance of research under the gulden(
of men and women working at the fronue;
of their fields.

The groundwork for Federal Use C

universities and colleges for needed rescue
was put in place during World War II an
in the yens immediately thereafter. Pollen.
acre then established for agency relatior
ships with universities m the use and sc:
ministration of research grants., and mot

maul, ue= rouccuovo. rvHwliw IMMO 0) Son
Totheolvy Rorea IMO op at
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&tart 12. Federal obligations for research and development by
performer and character of work: FY 1981 (est.)
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agencies have come to use academic per-
formers and to use them in more extended
capacities

At present, universities and colleges are
responsible for approximately 10 percent of
the research and development performed
nationally In 1955 universities and colleges
performed only 5 percent of all research and
development, and 54 percent of their sup-
port was provided by the Federal Govern-

ment In the sixties, because of large in-
creases in support from Federal agencies.
university-and-college performance grew to
9 percent of national R&D performance and
tncreasing,portions of support were derived
from the Federal Government This growth,
needless to say, has not been supported
uniformly by the agencies In 1955 DOD
supported 47 percent of the university-and-
college total. HHS (then the Department of
Health, Education, and Welfare), 19 Per-
cent,. USDA, 14 percent, and DOE (then
the Atomic Energy Commission), 13 per-
cent By 1964, HEW had become the lead
agency, with 39 percent of the total, fol-
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lowed by DOD with 26 percent, NSF with
12 percent, and NASA with 10 percent

In the 1955-64 period much of this
change was related to the launching of the
Sputnik satellite by the USSR in 1957.
which stimulated a response in the form of
accelerated R&D activities on the part of the
agencies of the United States Government
Growth in Federal funding to universities
and colleges occurred at an average annual
rate of 25 0 percent between 1955 and
1964 NASA was established in 1958 to
pursue the Nation's exploration of space,
and although,several years passed before the
NASA conuibution became noteworthy,
the effect of the Russian achievement on
DOD and 'NSF was immediate R&D sup-
port of the university-and-college sector by
these two agencies grew significantly and
continuously At the same time, rapid
funding growth (especially for NIH
biomedical research) occurred within HEW
because of public faith in science as a source
of solutions to national health and aging

tramural sectors tended to receive mot
funds than the academic sector Large in
creases in suppvri w universities and col
icges by HEW and NSF during this perio
helped to offset the decline ih DOD fun
ing

While at this time Federal support wi
not grofeing very rapidly. the need fc

he hilig tht a Adt set tot w
I CLugniled In Stptern bt, # )1",1 the Pies
den, A 00. rd L di; rill 3
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among those IA 12E highest quality In lit
NIH initiated its Health Sciences Advanc
ment Awards. mostly at the graduate scho

level, to institutions which had alma(
demonstrated spate accomplishment
1967, DOD started project THEMIS "
strengthen the scientific and enginecni
capabilities of selected academic institutio
throughout the country " NASA award(
funds for training and research through
Sustaining University Grants Program

From 1967 to 1970, despite these pt
grams to improve academic capabilities,
deceleration of Federal support to univ(
sales and colleges took placean avers
annual increase of oily a fraction of 1 pt
cent, or a decline in real terms DOD at
HEW were the chief agencies responsil
for this situation

By 1971, however, Federal R&D fundi
to universities and colleges bega4 to
crease, and the next period of sum
(1970-75) reflected an average annual r,7
of growth of 10 3 percent in` current doll
(or 3 6 percent in constant dollars) At t
start of the seventies, HEW accounted .
46 percent of the university-and-colic



Chart 13., Trends In Federal R&D obligations to uncyrsIties
and colleges: FY 1955-&1,
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mg the overall DOD intramural share of
R&D performance to 30 percent by 15
Thus, as obligations for resea
(technology base) have grown in rec
years, more of the research funds have b
obligated to extramural performers, v
universities the leading choice for b:

research

The 1981 budget showed a dares;
rate of Federal support to universities
colleges In current dollars an estimates
percent increase was shown for all Fedi
agencies between 1979 and 1980, .

another 8-percent increase between 1
and 198,14table 91 In constant dollar
decrease of a fraction of 1 percent
shown in 1980 and a decrease of 2 pert
in 1981 (chart 14) Agencies with the Ian
increases between 1979 and 1980 were b
(up 14 percent) and NASA (up 13 pacer
Between 1980 and 1981 DOD was
petted to flume university-and-coll.
R&D support by 19 percent, NSF, by
percent, and DOE by 10 percent A sma

pelLcin, LLILIL....x Lai dm ?Aat of 1-11-13,

total, and by 1979. this share had risen to an
estimated' 53 percent Large sums invested
by NIH in biomedical research. especially
for cancer and heart disease, tended to be
directed to university medical schools,

HEW funding, more than that of any other
agency affected university and college R&D
gains in this period

Further increases in r funds to the
academic sector were provided by the
predecessor agencies of DOE Increases in
investment (especially between 1973 and
1975) were related to the energy crisis that
was exacerbated by the OPEC oil embargo
in the fall of 1973 NSF support to univer-
sities also continued to be. strong during the
1970-75 period Although the Foundation's
support encompassed a wide range of fields,
the physical and environmental sciences,
the hf e sciences, and engineering received
the largest amounts of support DOD sup-
port.to universities, by contrast, showed no
growth in the first half of the seventies

Between 1975 and 1979.the acceleration
inrpport to universities and colleges co'n
untied at an average annual rate of 12 7
percent in current dollars. or 5 0 percent in
constant dollars Grovith in agency support

20

during this period was most significant foe
DOD (12 9 percent on the average an-
nually), DOE (10 4 percent), and USDA
(8 6 percent) HEW and NSF support con-
tinued to grow, but at slower rates A turn-
about in DOD support from earlier years.

leading support agency, tended to dal
the overall effet of these gains The r
decline in overall R&D support resit
from the March attempt to balance
budget In the original budget the ove
1980 and 1981 levels of R&D funding
academia had been even with the rate of
Elation

Table 9. Federal obligatIonetoeresearch and development to universals
and colleges by agency: fiscal years 1971 and 1979.81

(Dollars in millions)

Actual Estimates

)annual
Average

percent
change.

Percent
change

f Percen'
change

Agency 1971 1979 1971 79 1980 1979-80 1981 1980-81

Total $1,644 $3,888 114% $4,208 82% $4,558 83%
Department of Health and vs

Human Services '629 1,942 15 1 2,091 77 2,208 54
National Science

Foundation 267 617 1/0 702 138 776 105
Department of Defense 210 432 9 4 457 58 543 188
Department of Energy ' 94 260 136 272 46 298 95
Department of Agriculture 72 200 13 8 214 7 2 226 5 8
National Aeronautics and

Space Administration 134 144 8 183 132 167 25
All others 196 294 134 309. 51 340 107 ,

'DOW MA*0004111 oc1tustod to rllect only hflth sod hums sonic*. Wo9 tots (ttothOtO dootputt)
'Atomic &way COnvntsstoo Olt*.

SOURCE. Hurons) WYK* eitndition



basic research at
universities and

colleges

Between 1971 and 1979, the average an-
nual rate of growth for federally supported
basic research at universities and colleges
was 11 4 ,percent (table 10). During this
period there were large increases in NSF and
HHS support and a decline in DOD sup-
port Notable growth in NSF funding oc-
curred in 1971 and 1972 when the Founda-
tion assumed ai-Wrnber of projects support
for which had been dropped by DOD and
other missiononented agencies as a result
of the Mansfield Amendment to the 1970
military procurement authorization Thus
amendment restricted DOD to the support
of research projects that had a "direct and
apparent" relationship lit specific military
functioris and operations. NSF budget re-
quests for fiscal years 1971 and 1972 in
eluded sums to accommodate these adds
clonal research projects funds which
became part of the NSF budget base In
1977 a wood instance of sharp upward
growth for NSF basic research occurred
when the administration placed special em-
phasis on "basic research as part of budget
strategy In the two subsequent budgets,
although the emphasis on basic research
conunued, greater responsibility for sup
port was placed on mission agencies and
NSF increases were slowed

In the past decade NIH has assumed an
increasingshare of all research supported by
HHS,, now accounting for approximately
four-fifths of the HHS total The two in-
stitutes within NIH concernei with cancer
and heart research have always been the

,and their growth from 1971
through 1977 was far more rapid than that
.of any other institute except the one con-

. cerned with the environmental health
sciences. A national crusade to conquer
cancer was initiated in 1971. and a similar
attack on heart disease was initiated in
1972 In 1978 and 1979, however, relative
gams in research support for almost all the
other NIH areas surpassed cancer and heart
research although by this tune the two con-

-cemed institutes accounted for one-half of
research funding for all the NIH institutes
The growtlf in research support to these two
institutes was responsible for most of the
rise in HHS basic research obligations in the
,years between 1970 and 1977.

Table ICI, Federal obligations for basic research
by agency: fiscal yeargs 1971 and 1979:81

[Dollars In millions)t

universities end colidg

Agency

Actual Estimates

1971 1979

Average
annual
percent
change
1971 79

-

1980

Percent
change
1979-80

-

,

1981

Percent
change
1980-81

. Total $ 873 $2,066 11 4% $2.288 10 8% $2,522 10 2%

Department of Health and -
. .

Human Services . 1356 1,021
-141 1,103 8 1 1,177 6 7

National Science
Foundation ... 220 574 12.7 653 13 8 727 112

Department of Defense . 120 i. 163 4 0 190 16 5 239 25 4
Department of Energy a 73 97 3 7 114 17 5 130 . 13 6
Department of '
Aeronautics. and

Space Administration so 97 86 - 108 116 111 2.8
Department of Agriculture 28 84 14 5 90 7 7 103 14 0
All others . 19 29 5 8 29 8 36 22.1

'Om has Win $41.1v0/4 to rtftsct only health ar.1 human temces programs tWeti5OVt 11K11.4Cat40"),

9401MC Energy Corn.mmison data,

SOURCE. Nst..out Sciens Foio.S.stism

Between 1979 and 1980 Federal basic
research support to universities and colleges
increased by 11 percent, and the increase in
the 1981 budget ias an estimated 10 per-
cent, or no more than the rate of inflation
Lesser increases were allocated to applied
research (table 11) A special effort was be-
ing made to invest in arm that would
strengthen the technology base for defense
and eneigy programs. Whereas DOD basic
research support to academia increased only
4.0 percent on an annual aveztmgvebeetween,
4 4071 and 1979, the increase between 1979
land 1980 was 10 percent, and between iy80
and 1981 the projected increase was 25 per-

cent 'DOE shows a similar pattern. T
comparable Increase between 1971 a
1979. was 3.6 percent, followed 'by increa:
of 18 percent and 14 percent in 1980 a
1981, respectively By comparison, the n
of growth in HHS basic research.support
academia has been slowing, froth 1971
19'9 ths.avcragc annual increase was 11
percent. but in 1980 it was 8 percent and
1981, an estinated 7 percent NS

however, has shown in these pent
growths of 12 7 percent. a percent, and
percent. respectively a stable supp
record

`Table 11. Federal obligations for applied research to universitiesdpd
melleas by agency: fiscal years 1971 and 1979.81 .

(Dollars In millions)

Actual Estimates

Average
annual
percent
change

Percent
change

Percent
change

Agency 1971 1979 1971.79 1980 1979-80 1981 1980-81
....

Total $ 558 $1,275 10 9% $1,379 8 1% $1,468 6.5%

Department of Health and
Human Services 1252 688 13.3 752 9 8 788 , 4.9 '''

Department of Defense 65 115 7 4 118 2 6 131 11 2
Deparlmenrof Energy ' 17 107 28 0 111 38. 127 14 6
Department of Agriculture 43 114 12.8 122 68 122 .2
An others . .. . . . 125 253 9.3\ 277 9 2 , 300: 8 8

Vats haw otljostoa to rtnect only PSatth and hvrnan 'onion ;Imam twithol.ri acrucatioN
%Weft Emmy COrmIsilon data

SOUR.T.E. Piatioul SoNoce FouerdaUon

.5
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nual rate of growth in Federal R&D suppoull
to the academic sector was 2 1 percent in
constant dollars.' and bCtween 1976 and
1979 this rate increased to 7 2 percent. only
to be followed by estimated real declines in
both 1980 and 1981 (chart 14) At present,
university managers arc experiencing
rapidly increasing research costs. and they
recognize that they may have to turn to new
sources of support if growth in research is to
continue The relatively controllable por-
tion of the Federal budget (where R&D pro-
grams are found) is the most vulnerable area
for cost-cutting measures. such as those in-
tended to countsr inflation Federal
research support that devolves on univer-
sities and colleges is unlikely to be exempt
from the stresses and strains in other Federal
budget areas, and the possibility of continu-
ing real declines in such support ustrong

In 1980 an estimated 68 percent of
university and college R&ID funds was pro-
vided by the Federal Government, 21 pen
cent by universities' own 'sources, 7 percent
by nonprofit organizations, and 3 percent
by industry 12 Of these sectors. industry.
despite its small share, appears to have the
greatest potential as a future source of sup-
port And, at the same time, industry ap-
pears to be the sector that could best benefit

4.111,J1crigs.., um, as a.

markets, as well as at home -
Before World War II acaderma and in-

dustry enjoyed a productive relationship in
which each helped support the other s mis-
sion In the ensuing years the links between
the two sectors weakened, and barriers
developed that many feel must now be
overcome if the innovation process is to be
productive 13.

Efforts have already been made in this
direcuon to build ties between industry and
universities, both with and without Govern-
ment assistance Several Federal agencies.

"d
"neon 7 Prim sod Cram S pima Research loam
uoo and tiny/awry lardotry Lio.kises," Seems Vol 201
Amory 25 MO

22

JO"

Chart 14. Annual percent change in Federal R&D obligations
to universities and colleges

In omelet; (1972) dollarsa 4

Perdcult
15

to

.014

I II
I I I

1
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3 e 1 de.

including NASA, DOD, Commerce, DOE,
and NSF are trying to facilitate the process
NASA-arid DOD have formed university
research consortia to direct academic
capabilities towards the solution of specific,
technical problems with industrial carrafica
sons

To encourage innovation-Commercehas
administered a program to narrow the gap
between universities and industry with
respect to the introduction and application
of technologi at might improve intema
uonal cornpeut cries4 Funding from Com-
merce has bee provided to universities for
analysis of the strut-ow and operations of
"trade-impacted" industries Working
with business experts. universities have for-

32

mutated detailed plans for industries,
process initiated in the apparel, consumt
electronics, steel, and footwear injustrke
The new administration decided t

eliminate this Commerce innovation pn
gram as part of the 1982 budget revision
and it will be phased out at the end of 198

The NSF Industry-University Cooperatil
Research Program, starred irk 1978, sports°
two types of program to encourage interse
coral cooperation The first encourages toil

university-industry cooperative roe=
centers. NSF provides seed money for the
centers and gradually, over a 3- to 5-ye

period, Federal funds are replaced wi
private funi:Is. The second involves discre

university-industry projects,- in which 11



university portion is suppoped by the
Federal Government and the industrial por-
tion is cost-shared with industry These ac-
t-wines, while continuing, were not ex-
panded in the i y$2 budget,

joint projects established without Federal
support, such as the Monsanto-Harvard and

on-MIT projects, appear to be on the
rise In some cases industries have
discovered that universities can be effective
suppliers of trasic research Bell

N:\

Laboratories, for example, maintains a
number of Adividual suentific and
technical arrangements with universities
across the Nation The California Insutute
of Technology conducts several industrial
associates programs, providing regular con
tarts bc4rween university bkiCilliab and in-
dustrial executives

Efforts to encourage furthei university-
industry relationships in science and

J

O

3,3

ti

engineering have iecendy been mat
through the issuance of joint resew
guidlint-s by the Department of just
Antitrust Division and by legulati'
changes 114 the patent law that allow univc
antes, srriall companies, and noriplui
organizations pt./tel. .6 ViltiVi over the resul
of research As further efforts are made
reduce institutional barriers. industry m:
pivvide an increasing share of universi
R&D support



section 4.

geographic
distribution, 1979

In 1979 the 10 agencies participating in
the geographic portion of the survey

reported a total of $27 9- billion in R&D
obligations, more than 96 percent of the
federal R&D total' &that year 14 These
agencies also reported $,A billion in
plant obligations

Data were reported on a pnme contract
basis, although additional data were ob-
tained from NASA on the effects of first -
tier subcontracting in 1979 15,The NASA
data indicate that when subcontracting is
taken into account, most States show an in-
crease in share of the R&D total as a result
of funds subcontracted out of California.
the largest recipient State. Some change in
ranking occurs. !cut tM same States remain
in the leader group

synopsis

In 1979 every State and the District of
Cuii.anbta rcl.eived Fedetal R&D 5t,p
port California received the largest

"ThE PCP111100:43 of Ainclokuts Gnome e, Defame,
Etarr. the loteraar Transportax.n. mil Health sod Hui=
Smits. the Eamotoetial Protectroo Agent the tfameal
Aerooloaa and Space Atimanairatsoo, and the Nulcos1
Smote Foundation
"See Nanota/ Acoomatats sod Space Atitothrtraoac Office
of hormaitit. Atuoi rProcasomu Room, Haiti Ye* 3979
(Waahlogtoo. D C 1944 )
'tot purpotes of dirt arsakrias di Drum of Co,losibta cto-
lieleeetk i State
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amount$6 8 billion. South Dakota the
smalccit amount$10 2 million

Eight StatesCalifornia, Maryland,
Massachusetts, New York, Texas, Penn
sylvania. Ohio. and Flondaeach
showed more than $1. billion in Federal
R&D obligations (chart 15) The same

. situation prevailed for the first four of

these States in 1974, 1975, 1976. and
1977. and for the first five in 1978

Nine States, including the District of
Colun3bia, were recipients of Federal
R&D funds in the $500 million to-$1
billion category in 1978

PAOFiC

Nineteen SLIMS reflected support levels
between $100 million and $500 million

Fifteen States received less than $100
million in funds for Federal R&D
performance

In 1979 a total of 36 States each received
more thari $100 million in FedestkiR&D
support. and 19 States each accounted
for more than 1 percent of the Federal
R&D total Whereas dollare.anfpunts to
the States ilbd to increase, di number
of State's:lemming 1 percent or more
tends to remain the same.

,

Chart 15. /Distribution, of total Federal R&D obligations by State:

1,101,411,10N

FY 1979

WEST NORTH C.FATRAL

%04.
IT NO41114 CENTRAL
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SOURCE National Want* Fotectition
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trends in state
support

Over the 17-year period that data have
been collected on the distribution of
Federal R&D obligations to the various
States, one-half the States have accounted
for appronmately 95 percent of the total.
Each year. between 16 and 18 States. have
each accounted for 2 percent or more of the
Federal R&D total, and these States, with
few exceptions, have been the same ones.
year after year. even though their rank order
has changed (table 12) They ITC the States
that offer established mdustnal R&D
capabilities and skills and/or contain
Federal intramural fatilities and university
research complexes where the most ad.
vanced scientific work is uncle-flak= They
ITC the States most useful to analyze for
their R&D capabilities as well as for the im-
pact of Federal support on their instituuoni

,- and economies.
Throughout the penod for which data

have been collected (1963.79) California
has been, by a wide margin, the dominant
recipient State for Federal R&D grants. con
tracts, and direct payments. from 35 per-
cent of the Federal R&D total in i965 the
share of Calitorrua dropped steadily to a 1019
of ax percent in xyia. but rose thereafter to
the present level of 24 percent. The period
of decline coincided generally with a dethne
in -funding for NASA programs and either
declines or very slight increases in funding
for DOD R&D !anagrams

Together, these two agencies accounted
for more than yu percent of the Cantuma
total in 1963, but by 1972 then combined
share was much closer to 8u percent. The in-
terim period covered the phaseout of the
NASA Apollo program and the culrnina-
non of a number of DOD development
programs. including the B-1 advanced\
strategic bomber and the Minuteman
ballistic mastic system Since 1972,

however, both NASA and D17D have pc-
panded their R&D acuvaries in California in
connection with such programs as the spate
shuttle, the trident i missile system, and
balissue missile site defense klhart lb and
table 13).

blraryiand, winch hasJoesn the second
recipient butte since iv/ 1, has increased
share-oftotal since 1963. when the share

sr

Table 12. Distribution of Federal R&D obligations to the 2p States leading
such support In FY (979 for selected years

loollari In millions)

State /

Total, all States ..

Cellfornla
Maryland .

Massachusetts
New York
Texas. .

Pennsylvania
Ohio
Florida .
New Mexico
Virginia

Washington.. ,

Missouri
Dietrict of Columbia'
New Jersey
Tennessee

Alabama .
Illinois ,

Colorado
Connecticut
Michigan .

All other States'

-\\

Includes outlyAg mut and ekes attoad

SOURCE. NatrocuISC4nC4 CON^41100ft

sr-as less than 6 percent. to more than 8 Pa-,
cent in i)79 This trend A largely explained
by the numerous And growing Federal R&D
installauons in rho State. ciipified by the
National Institutes of Health HS). the
Naval An Test Centex (120D). the Army
Edgewood Arsenal Laboratories DOD). the
National Bureau of Standards (Commerce).
the Goddard Spume Flight Centel (NASA)..
and. the Agricultural Research Center

USDA). In 1979 two -thuds of the Federal
R&Deffon in Maryland was carried out by
intramural performers.

Since 1973 bfassachusens has been the
third State in Federal R&D suppun, the
Massachusetts share rose from 4 patent of
the totain 1963 to more than 7 percent in
1979. Throughout this pcnod DOD pro-
vided the largest amount" of supponrwo-
thuds of all Federal R&D obligations
directed to the State, in 1979 Dog and
DOE have been responsible fax :nosed the
increase in funds to Massachusetts in the
past several years, and the increases from
these agencies in 1979 were substantial The
largest amounts are directed to industual
performers with universities and colleges

35

1963 1969 j 1973 1978. 19'

$12,251 $15,386 $16,486 $25,620

Percent distribution

35 1% 1137 9% 23 3% 24 01/4 24r
55 63 87 83 8t
42 50 58 7r
77 72 57 50 4£

32 45 39 42 4.

36 40 38 39 3£
25 28 29 33 3
28 58 58 37 3C

28 28 39 3i

13 '1 9 34 34 3'
2.7 2.5 34 34 3'
19 9 4.2 32 4,2;
33 29 28 31 2E

33 46 47 20 2.:

12 1.2 12 25

2.0 23 22 19
1.7 16 18 22 2.r

20 17 23 15
11 15 10 12
13 11 11 14

10 8 11 5 99 113 11E

next. HHS aneDOD also make eaten
use of university skills at Massathascus

New York. fourth in amount of Fed
R&D suppon. reflects a decline in share
total from nearly 8 percent ,tk 1963 to 5
cent in 1979 DOD. HHS, and DOE
counted for niaily 90 patent of the 1",
York total in 1979. Almost one half of
Federal support was duetted to 'Indust
rams and one fourth co onweriirier and
legcs. The prunary reason for the detlin
Federal R&D funds to New York in
1968 73 period was the drop in NASAL
port to performers in the State i,ombi:
with some decline in DOD support In
cent years funds to New York have shov
rising trend. laigely from DOD, HHS, :
DOE programs

Since 1974, Federal R&D obligation
Texas have increased. having previo.
Men from a 1968 high point At that t:

the Texas share ,A toul vrasfi patent. to
pared with 4 percent in 1979 DOD :
NASA have always beer; the chief age
sponsors of R&D performance in this St:
and most of that suppon has been dire(
to mdustnal firms

wt
(t. 4
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Table 13. Federal R&D obligations by geographic division and
State for selected years

[Dollars In millions)

. . -

...
,

Division and State 1969 1978

Average
annual
percent
change
1969.78 1979

Percent
change .
1978-79

Total, all S tit es 4°

'Pacific , -

Alaska
California
Hawaii
Oregon

igashinsgon

South Atiaritic .

Delaware
Distnct of Columbia
Florida
Georgia .
Maryland
North Caroina
South Carolina
Virginia
West Virginia

Middle Atlantic 4
New Jersey
New York
Pennsylvania

New England

Connecticut .
141,41idne

Massachusetts
New Hampshire
Rhode island
Vermont

Mountain ,

Arizona .,

Colorado,./::
Idaho
Montana
Nevada
New Mexico
Utah
Wyoming

East North Central

Illinois
Indiana .
Michigan
Ohio
Wisconsin

West South Central

Arkansas
Lousiana . 44Rn
Oklahoma ,-
Texas '` I/

East South Central ,

Alabama 4
Kentucky...
Missiasippl .
Tennessee ,. .

West North Central

Iowa
Kansas .
Minnesota
Missouri .
Nebraska
North DaSota
Muth Dakota

Outlying areas
Office abroad

.

a,
T

l

.

"

a

,
,

, ,,'

$15,3546 $25,8198 59% $27,9168 90'/.
4,8115 7,208.1 . 4 5 7,666,6 9 0

68 6
4,239.8

377
361

3612

48 7
6,141 1

446
95.3

878.3

- 3.8
41
19

11 4
9 7

45 9
6.804 0

40.8
100 1
864.8

- 5 7
10 8

-86
5 1

- 1 5

2.9613 5.2887 67 5,7269 63

161
444 3

- 8.34 5
276.8

58 5
17 1

. 286 3
16 0

11 1
792.3
947 6
155 7

2,126 0
192 3
118.3
872 1
' 733

- 4.3
6 6

, 0 8
- 62

9 2
141
24 0
132
185

14 4
768 4

1,017.3
184 4

2,359.8
2209
114 3
940 3
1072

301
- 3 0' 7 4
18,4
110
14,9

- 3 4
78

462

2.4361 2.8022 1 6 11.12.3-.. 11 1

700.9
1,107 0

620 3

622 5
1,2841

995 7

- 3 3
1 7
54

649 3
1,3631
1,0999

24 3
62

105

1,085 7 h 2231 1 8 3 2,6851 20 4 4

223 6
14.3

775 0
31 0
32 8

9 0

299 8
254

1,6933
68 7

120 3
.23 7

33
66
91
9 2

15 5
11 3

328 4
231

2,0623
94 1

140 7
36.5

95
-90
218
37 0
16 9
54 3 .

.1,1367 2,0779 69 2262.7 89

792
264 4
696

8.3
.2313
426.3
49.8

6.8

163.4
3932
107 0
27.5

196 7
987 4
161 ;
40 6

8 4
4 5
49

142
-19

9.8
14 0
221

201.4
4422
147 1
41 6

222 1
955.5
211 6
410

23.3
12 5
374
51 5
V 9

- 3 2
30.8

.5

1P443 2,010 4+
.
7 5 2,097.8 4 4

2512
106.8
167 4
432.6
842

5643 f
106.1
367.8
8583
111 9

94
- 0 1

9 1- 7 9
32

5472
122,0
264 4

1,053.2
111 0

-30
12 9

- 281
22 7
- .8

894.3 1,389 0 5 0 1,4542 4 r
7 4

171.8
20.1

695.0

42.4
162.7
105 0

1,078,9

21.5
- 0 6
202

5 0

+373
209 1

701
1,137 7

- 12 0
6ee.5
-332

5.5

597.5 1,2771 8.8 1,347.3 5 5

358 4
214
26 0

1

---......-

483 7
62.1
871

,9.115--, 644.3

3 4
12.5
14 4

.14 4
*4

559 6
43 0 ,,

100.7 -1-r
644 1

15 7
- 30 7 4i

15 5
(1)

328.5 1.250 7 16 0 1,277.8 2 2

342
39.6
89.3

141.9
11 3
6.8
3 4

68:3
1008
177 7

,..827.3
C 33.5

28 3
91

...

6 0
lt.8

7,9
216
12 9
47 2
6.0

84 9
136.3

;028
7789

31 3
33 4
10 2

24 3
271
141

-58
- 6 6
18 d
12 0

11 6
45.1

3$ 7
45 9

14.3
0 2

4,.
30 4
57 7

,
1 7

25 6

*Less than 05 wont

SOURCE. Natonai Sow* Foundation



r ,Aff te W.* hi-

1 1 Q Yeki ktl .11(1` I,Anls

on-lei .hAngrs The leading hail irrnAirirt.1
in the same lank cadet in i he 1 .1-4

period while the Srares rhar received less
than these four shifted their positions
Those that were arnong rhr Irading In in
this period were Texas, Florida, Penn-
sylvania New Mexico Ohio DG ashingron
and %,irgarna Included among the leading
20 were the District of Columbia, New
jersey Missour Alabama and Tennessee

distribution of
funds by
performer

Because of the size of their R&D pro-
grams. DOD, NASADOE, and HHS halie

hid the chief influence on the distribution
oPR&D funds to the various States Among
the 15 leading States in 1979, twelve re-
ceived more Federal R&D funds from DOD

'than from any other agency. two (Ntw Mex-
ico and Tennessee) received Chief support
from DOE, and one (Texas) from NASA
Second-place roles were assumed by DOE in
six of these States, by NASA in three, and

by HHS in two of them HHS was the third-
largest support agency in 10 of them

The States with R&D performance
capabilities most adaptable to the needs of
these agencies tend to lead in R&D support
These States contain aircraft, aerospace, a'fid
electronics industries, concentrauons of

university research talent, including
modern medical research teams, and

geographic areas safe and suirAble foi

testing of missiles, aircraft, spaceciaft And

explosives Many of the leading .tates are
located on seacoasts

When States are compared on the basis of
performing sectors, it can be seen that those
that remain among the four or five leaders
in receipt of Federal R&D funds year after
year contain a strong balance of capabilities
Thus, in 197'California led in R&D obliga-
tions directed to industrial firms, to univer-
sities and their acsnciated FFRDC's, and to
other nonprofit institutions (table 14)

Maryland led in Federal intramural sup-
port, and California was second Maryland
was also a leader in Federal R&D support to
industry and universities and colleges

Chart 18." Wars! R&D support to the 15 States leading In such
support in tem for sofected years

1 2a

California

Billions of dollars
a 4i

Maryiand

Massachusetts

New TO*

Texas

Peqnsytvanta

Ohio

Florida

New Mexico

Viral*

Washtniport

Missiourl

0

6

1.5

-11MMEll

District of
Coluinbia.

. .
New Jersey

Tennessee

fie

1%9

1974 .
II 1979

2.5

source NatioftelEdierwFoodAlco

Massachusetts was second after California
in support to industry, universities and col-
leges, and other nonprofit institutions

New York was among the leading 10
States in Federal R&D support to industry,
to universities and associated FFRDC's, and
to other nonprofit institutions

Florida and Texas were among the
leading 10 States to receive Federal RIZ
obligations for intramural and indusirial
work

Concentrations of Federal R&D funds
tend to follow patterns of performer
distribution For example, the number of

37

4

universities and colleges performin,
research for Federal agencies is tclativel
large, and thus, the 10 leading States
Federal R&D support to the academic sear
made up just 62 percent of all Federal sup
port to that sector in 1979

By contrast, university - administers.
FFRDC's are far less numerous and th
leading 10 States in their use by Fedeu
agencies accounted for 98 percent of th
total in 1979 Other nonprofit institutior
(including FFRDC's), are also less abur
dant, and the leading 10 States accounte
for 81 percent of their use by Federal ager

2



Table 14. Federal R&D obligations
to each performing soactOr in the
10 States leading in support to

that sector: FY 1979 .

PMI'S In millions)

Federal intramural

Total S 7,f96

Maryland
.California
District of Columbia
Ohio
Virginia
Alabama
Florida
Texas
Massachusetts
New Jersey .
Nil other States'

1,511
946
527
478
485
370
366
247
242
232

1,812

Industrial firms'
Total $14,042

Calif Ornia
Massachusetts
Texas
Missouri
WashingtOn
Pennsylvania
New York
Maryland

1 Florida
Tennessee
All Other States'

st

4,473
1,121

681
647
636
633
624

,610
567
528

3,522

,Universities and colleges

Total S 3,740

California 518
New York 378
Massachusetts 351
Mary/and 212
Pennsylvania 194
Texas 183
Illinois 154
Ohio 120

North Carolina 106

Michigan 100

All other States' 1,424

FFRDC's administered by universities

TONI - S 1,486

California
New Mexico gir
Illinois
New York
MaSSaChusetts
New Jersey
Colorado ,
Idaho
West Virginia
Arizona
All other States'

C6

582

,2
118
93

50
27

23
18

14

23

Other nonprofit institutions'

Total

California
Massachusetts
New VOA
Colorado
Washington
Pennsylvania
District of Columbia
Ohio
Ininois
Virginia
All Other Statee

1,219

259
248
93
85

81

56
48
40

39
34

'237 .

'Includes federefly funded feeterch and deyeeupnuen, own er.
admin4tarod by Mil sector
Mftelvliss outlying armee andoffices abroad

SOURCE. Notional Sti9t1C. FOVKIIIV1,11

ties. In the case of indusmil firms
{including FFRDC 5) and intramural in-
stallations tihe comparable ratios were 75
percent for each sector

r &d plant

Among the 10 States leading in Federal
support to R&D plant in 1979, 6 were
among the leading 10. and 9 were
among the leading 15, in receipt of
Federal R&D obligations

Three agenciesDOE, DOD. and
NASAaccounted for 90 percent of all
R&D plant obligations, DOE for 60 per-
cent In the case of DOD and NASA,
data for R&D plant are underreported
since much of the cost of R&D plant is
included within R&D costs that are
reported for extra:hum! performers

withock plant separately broken cm.

Thus,cin most States for which R&
plant data arc shown, thc leading ages
is DOE (table 15)

In 1979 California received the most su
port for R&D pit for the ninth
ccssive year, with inost obligations fro
DOE but fairly large amounts fro
DOD and NASA Most of the DC
energy-related work supported by R&
plant at the E 0 Lawrence Liver=
Laboratory was defense-related and th
supported by R&D plant at the E
Lawrence Berkeley Laboratory rang.
from solar energy to high-energy physic
Ncw Mexico and Washington al

reflected R&D plant obligations fro
DOE continuation of work on Os Cor
bustion Research Facility at the Sand
Laboratory, N M work on the hig
intensity Neutron Source Facility at L
Alamos, N M . and work on the hig
performance Fuel Laboratory, Fu
Storage Facility, and Fast Flux Tt
Facility, at the Hanford Enginceru
Development Laboratory in Rioblan
Washington

J

Table 15. Federal obligations for, R&D plant In the 10 States
leading in such support by agency: FY 1979

[Dollars in minions)

Total

California
New Mexico
Washington
New York
New Jersey
Maryland , ,

Illklols ,

Tennessee ..
Pennsylvania
Florida
All other States'

Total DOE DOD NASA H HS NSF USDA DOT Olhe

$1,394 $837 $270

400 234 95
139 126 11

87 86 (I)
69 0. 57 1

65 54 1

64 (') 11

62 60 (')
56 43 12
47 40 4

46 24

380 136 110

....

$ue $53 $30 $23 $23 $10

53 a 5 2 7

0 (') 0
0 _ 0 0

-- ,
6 1 s. 1

0 10 0
9 40 0 2 1

0 1 (?)

-- 1 0 (1) -- -- 0 1 0 0
17 3 0 1

68 5 15 14 5 6

'tnctudso the Departments of 4....ommerce and 1,hrultenot and the ErrorOnMetntIll Pr9104.1,0n.Agemy
Less then 1500,000

'10Cludes outtying ems and offloors abroad

SOURCE notional Science Fov.Pclezron
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appendix a

I

technical notes

'to

cope and method

Duffing the March May 1980 period
a total of .39 Federal agencies and the,'
subdivisions-95 individual respond
entssubmitted data in response to
the Annual Survey of Federal Funds
for Research and Development, Vol-
ume XXDC, developed by the National
Science Foundation (NSF) and distrib-
uted...in Januar/ 1980. In nearly all cases
the data received from the agencies
were in terms of obligations and out
lays incurred, or expected to be in-
curred, regardless of when the funds
were appropriated or,whether they were
identified in the respondents' budgets
specifically for R&D activities. The ex-
ceptiun was the National Aeronautics
and Space Administration (NASA). for
which the- same Lads A cransatmoas
were reported An terms of budget plan,
which approximates obligations.

so

Federal agencies pan Ailed R&D data
earlier to the Office of Management and
Budget (OMB) for inclusion in "Special
Analysis k. Research and Develup-
merit in The Budget A the United
States Government, Fiscal Year 1981,
which was part of the budget document
presented to the Congress in January
1980. The administration later reduced
a number of programs with the goal of
producing a budget surplus as a coun-
terinflationary measure. OMB issued a
paper, "Research and Development Re.
visions to the Fiscal Year 1981 Bud
get," dated April 17; 1980, summariz-
ing proposed rescissions in fiscal year
1980 R&D programs and budget
amendments to fiscal' year 1981 R&D
programs for leading R&D support
agencies. The agencies, in reporting to
the Federal Fund* survey for fiscal
years 1979, 1980, and 1981, Amapa-
rated these revisions. The R&D data Ail
the OMB ducuments and Ail the Federtn

q.
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Funds survey were based un the EMT
definitions and are reconcilable, b
the data in the Federal Funds survc
blIV131 smaller R4D support nand
run 4-Livered by OMB and are L.lassifit
in greater detail.

'definitions

The definitions are essentsity u:
changed from prior Federal Funds su
veys..

1 research, development,
and r&d plant

Thal heading includes all direct. lr
direct, sat-dental, A related costs r.
swung hum ot accessary to CBSOCC



development, and R&D plant, regard
Jess of whether the research and devel-
opment ate performed by a Federal
agenby (intramurally) or performed by
private iqividuals and organizations
under gr.t or contract (eXtrarnurally)
Research and development exclude
routine product testing, 'quality control,
mapping and surveys, collection of
general-purpose statistics,' experimen-
tal production:and the training of sci-
entific personnel

a Research is systematic study di-
retted toward fuller scientific knowl-
edge or understanding of the subjeflo
studied. Research is classified as either
basic or applied according to the objet
tives of the sponsolg agency

In basic regarc 12 the objective of the
sponsoring at ency is to gain fuller
knowledge or understanding of the
fundamental aspects of phenomena and
of observable facts without specific, ap
plications toward processes or prod
ucts in mind

In applied research the objective of
the isponsbring agency is to gain
knowledge or understanding necessary
for determinufg the -means by which a
recognized and specific need may be
met.

li DeiteloPment is systematic use of
the knowledge or understanding gained
from research directed toward the pro-
duction of useful materials, devices.
syttems. or methods, including deOgn
and development of prbtotypes and
processes It excludes quality Control,
routine product testing and produc
tion

c R&D plant (R&D facilities and
fixed equipment, such as reactors wind
tunnels. and radid telescopes) includes
acquisition of. construction of, major.
repairs to, or altertttions In structures,
works, equipment, facilities, or land,
for use in R&D activities at Federal or
non-Federal installations. Excluded
from the R&D plant category are ex-
pendable equipment and office turni-.
ture and equipment if)bligations tor
foleign R&D plant are limited to Fed-
eral funds for facilities located abroad
and used in support of toreign research
and development.'

2. obligations and outlays

a. Obliga ns represent the amounts
for orders ,place -contracts" awarded,
services received, and similar transac-
tions during a given period, regardless
of when the funds were appropriated
and when future payment of money Ls
required.
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b Outlays represent the amounts for
checks issued and Cash payments made
during a given period, regardless of
when the funds were appropriated

The obligations and outlays reported
cover all transactions from all funds
available to an agency from direct ap-
propriations, trust funds, or special ac-
count receipts, corporate Income, or
other sources, Including funds appro
priated by the President, that the agency
has received or expects to receive The
amounts reported for,each year reflect
obligations and outlays for that year re.
gardless of when the funds were oils
finally authorized or receiled and re
gardless of whether they were
appropriated. mem , or identified in
the agency's budget s eafically for re-
search, development. r R &D nlrint

An agency making a transfer of funds
to another agency in udes such trans
.fers in its report of obli ations and out-
lays. The receiving agency does not re-
port, for purposes of this survey, funds
transferred to it from another agency
Similarly, a subdivision of agency
that transfers funds fo another subdi-
vision within that agency reports such
obligations or outlays as its own

Obligations and outlays for work per-
formed in foreign countries include
funds directly available to Federal
agencies and special foreign currencies
separately appropriated. The latter cur-
rencies are derived largely from provi-
sions of Public Law 480, 1954, as
amended

3. cost coverage

F unds. reported fur research and de
velopment reflect full costs In addition
to costs of specific R&D projects. the
applicable overhead busts are also ill
eluded The amounts reported include
the costs of planning and administer-
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'trig R&D programs laboratory over
head, pay of .`military personnel, and
departmental administration

4. fiscal year

The fiscal year in the Federal Gov-
ernmfnt accounting period begins Oc-
tober 1 of,a given year and ends Sep-
tember 30 of the following year, thus,
fiscal year 1979 began on October 1,
1978 and ended September 30, 1979

-r-

5. agency

An agency is an organization of the
Fe ral Government whose principal
ex utive officer reports to the Presi-
dent The oni/44.eption is the Library
of Congreseralsn included in the sur-
vey, whose executive officer reports to
the Congress The term subdiiRton re-
fers to any major organizationaruna of
a reporting agency. such as a bureau,
division, office, or service

performers

Pe ormers are either introinurel or-
ganizations accomplishing operating
functions or extramural organizations
or persons receiving supporor provid-
ing services under a t or grant

a Intramural pe =era: encies
of theiFederal Gov mtnent. Their work
is carried on dir ly by their own per-
sonnel. Obligations .sorted under this
category are 'for ac ities performed
directly by a rep ,gerlcy, or they
represent funds t at the iagency trans
furs to another Federal agency for per
formance of work The ultimate per-
former must be a Federal agency If the
ultimate performer is not a Federal
agency, the funds so traosferrdd are re:
ported by the transferring agency under
the appropriate extramural performer
category (industrial firms, universities
and c-olleses, otherononprofit Institu
tionsj Intramural performance ill-

...Ludes the costs of supplies and equip
ment, essentially of an "off the shelf'
nature, that art proud for use In:if
tramural research and development

3



Also included as part of the intramural
performance total are the expenses of
Federal personnel engaged in planning
and administering intramural and ex
tramural R&D programs.

b Extramural performers: All organ-
izations outside the Federal sector that
perform with Federal funds under con-
tract or grant,Only those costs associ-
ated with actual extramural R&D per-
formance are reported, but these would
include costs of materials and supplies
to carry out R&D activities. Note that
costs of "off-the-shelf" supplies an
equipment procured from extramural
suppliers and required to support in-
tramural research and development
should be cpnsidered as part of the

-costs of intramural performance and
n- ot as part of the costs of extramural

a performance Extramural performers are
le identified as follows

i. Industrial, firms: Those organi-
zations that may legally distribute°
net earnings to individuals or to
other organizations.

ii Universities and colleges: Insti-
tutions engaged primarily in provid-
ing resident and/or accredited in-
struction for at leasta 2-year program
above the secondary school level In-
cluded are colleges of liberal arts,
schools of arts and sciences, profes-s
none] schools, as in engineering and
medicine, including affiliated hos-
pitals, associated research institutes.
and agricultural experiment stations

iii Other nonprofit institutions:
Private organizations other than ed-
ucational institutions to part of
whose net earnings inure to the ben-
efit of a private stockholder or indi-
vidual and other private organiza-
tions organized for the exclusive
purpose of turning over their entire
net earnings to such nonprofit insti-

......., ten

v. Federally funded research and
development tars. (FERDG s),
MD-pertormin rganizations ex-
clusively or subs natty financed by
the F ederal Government that are sup-
ported by the Federal Government
either to meet a particular R&D ob-
jective or. in some instances, to pro-
vide major facilities at universities
for research and associated training
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purposes. ch 4,13111131 is ddillifuS
tered by on f the above types of ex-
tramural performer
In general, all of the following cute

na are met by an institutional unit be
fore it is included in the federally
funded research and development cen-
ter category (1) Its primary activities
include one or more of the following.
Basic 'research, appiterrerearch, de-
velopment, or management of research
and development (specifically ex-
cluded are organizations engaged pH-
manly in routine quality control and
testing, routine service activities, pro-
duction, Mapping and surveys, and in-
formation ditsemination): (2) it is a
Xparate operational unit within the
parent organization or is organized as
a separately incorporated orgamzation,
(3) it performs actual research and de-
velopment or R&D management either
upon direct request of the Federal Gov-
ernment or under a broad charter from
the Federal Government, but in either
case under the direct monitorship of
the Federal Government: (4) it receives
its major financial support (70 percent
ormore) from the Federal Government,
usually from one agency; (5) it has, or

to have, a long-term rela-
tionship with its sponsoring agency
(about five years or more), as evidenced
by specific obligations assumed by it
and the agency, (6) most or all of its
facilities ere owned or are funded un-
der contract with the Federal Covert

.ment: and (7) it has an average anntfil
budget (operating and capital equip-
ment) of at least $500,000

v. State and local governments:
State and local government agencies,
excluding State and local universi-
ties and colleges, agricultural exper-
iment stations, medical schools, and
affiliated hospitals (Federal R&D
funds obligated directly to such State
and local educational institutions are
included under the universities and
colleges category in this survey ) Re
search and development under the
State and ;octal governifInt category
are performed either directly by State
ui local agencies or by other organ;
tenons under grants ca contracts from
such agencies. Regardless of the ul
=Tice perfurmet, Federal R&D funds
directed to State and local govern
merits are repined untie' the State

'V

. and local government category ar
no other

vi. Foreign performers: Forel;
citizens, organizations, or gover
ments, as well as international orge
izatio , such as NATO, UNESC
WHO, erforming work abroad
nanced the Federal Governme:
Excluded payments to U.S. age
cies, organizations, or citizens p(
forming research and develop=
abroad for the Federal Governme:
the survey does not seek informs&
on "offshore" payments. Alsq
cluded are payments to foreign se
enlists performing in the Unit
States.

vii. Private individuals Individ
els receiving a Federal R&D grant
contract award directly, in this a
obligations are reported under ".
dustrial firms. e .

7.1 fields of science

The fields of science in this stun
are divided into eight broad field c
egories, each of them consisting of
number of detailed fields. The bro
fields are life sciences, psycholos
physical sciences, environmental a.
ences, mathematics and computer
ences, engineering, social sciences: ar
other sciences not elsewhere amine
The following listing presents the flel
grouped under each of the broad flit
together with illustrative disciplines.

a. Life sciences conlsist of five d

tailed fields. biological (excluding e
vironraental), environmental biolcq
agricultural, medical, and life scienc
not elsewhere classified. The Must
Live disciplines provided below mid
each of these detailed fields arerot I
tended to be sharp definitions,. th
represent examples of disciplines ge
erally classified under a given &ail
field A discipline, however, may
classified .under another detailed fie
when the maim emphasis Is elsewhe:
Research In biokbemistry could be :
ported as biological, agricultural.
medictl, dependifig on the onentati
of the project Human biochemist
would be classified under biologic
but animal biochemistry or plant b:
chemistry would be under agricultur

.42 .



Examples of disciplines under each of
the detailed fields are as follows

Biological (excluding environmen-
tal): anatomy; biochemistry; biology;
biometry and biostatistics, biophysics,
botany, cell biology, entomology and
parasitolog, genetics. microbiology.
neuroscience (biological), nutrition,
physiology, zoology, other biological.
n.e c,g

Environmental biology. ecosystem
sciences, evolutionary biology, limnol-
ogy; physiological ecology, population
biology, population and biotic com-
munity ecology, systematics; other en-
vironmental biology. n.e

Agricultural agronomy animal sci
ences food science and technology
fish and wildlife forestry horticulture
plant sciences, soils and soil science
phytopathology phytoproduction ag
riculture, general other agriculture
n e c '

Medical internal medicipe neurol
ogy, obstetrics and gynecology oph
thalmology, otolaryngology pediatrirs
preventive medicine pathology phar
macology; psychiatry; radiology, sur-
gery. dentistry, pharmacy, veterinary
medicine, other medical, n e c'

Life sciences, n e.c '

b Psychology deals with behavior,
mental processes, and individual and
group chartmenstics and abilities Psy
chology is divided intu three cate
gorses biological aspects. social as
pacts, and psychological sciences not
elsewhere classified Examples of dis
ciplines under each of these fields are
as follows,

tiiologeacrl uspec.is expel itiiental
psychology. aill11181 befia
psychology, comparative psychology,
6thology

Social aspects social psychology.,
educational, personnel, vocational psy
chology, and testing. industrial and en-
gineering psychology:development and
personality,

Psychological sciences, n.e.c.' '

c. Physicaksciences are concerned
with understanding of the material
universe and its They
comprise the fields
chemistry. physics. and \i) I sci-

ences not elsewhere classified Exam
pies of disciplines under each of these
fields are as follows:

Astronomy laboratory astrophysics,
optical astronomy, radio astronomy,
theoretical astrophysics, X-ray, Gamma-
ray, neutrino astronomy.

Chemistry. inorganic, organo-metal-
lic, organic, phxsical.

Physics acoustics,' atomic and mo-
lecular, condensed matter, elementary
particle, nuclear structure, optics,
plasma

Phy6ical sciences, n.e.c

d. Environmental sciences (terres-
trial and extraterrestrial) are concerned
(with one exception) with the gross
nonbiological properties of the areas of
the solar system that directly or indi-
rectly affect man s survival and wel-
fare: they comprise the fields of atmos-
pheric sciences, geological sciences,
oceanography, and environmental sci-
ences not elsewhere classified, The one
exception is that obligations for studies
pertaining to life in the sea, or other
bodies of water. are reported as support
of oceanography and not biology Ex-
amples of disciplines under each of
these fields are as follows

.11r
Atmuspherii, si.terwes aeronomy,

lar, weather modification, extraterres
trial atmospheres, meteorology

Geological sciences engineering
geophysics, general geclugy, geodesy
and gravity. geomagnetism, hydrology,
inorganic geochemistry, isotopic geo-
chemis,tti , organic geochemistry, lab-
oratory leoptlysics, paleomagnetism,
paleontology, physical geography and
cartography; seismology, soil sciences

Oceanography: biological oceanog-
raphy, chemical oceanography physi
cal oceanography, marine geophysics

Environmental sciences, n.e.c,'
e Mathematics and computer sci-

ences employ logical reasoning with.,
the aid of bols and are concerned
with the lopment of methods of
operation ying such symbols. and
in the case o computer sciences, with
the application of such methods to au
tomated, information systems. Exam
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pies of disciplines under each of these
fields are as follows,

Mathematics algebra; analysis; ap-
plied mathematics, foundations and
logic, geometry. numerical analysis;
statistics; topology

Computer sciences 'programming
languages; compWier and information
sciences (general); design develop-
ment, and application of computer ca-
pabilities to data storage and manipu-
lation, information sciences 'and
systems, systems analysis.

Mathematics and computer sciences,
n.e.c '

f. Engineering is concerned with
studies directed toward developing on
gineenng principles or toward making
specific scientific principles usable in
engineering practice Engineering is
divided into eight fields. aeronautical,
astronautical, chemical, civil, electri-
cal, mechanical, metallurgy and mate-
nals, and engineering not elsewhere
classified Examples of disciplines un
der each of these fields are as follows

Aeronautical aerodynamics
Astronautical aerospace, space tech-

nology
Chemical. petropurn, petroleum re-

fining, process,
Civil, architectural, hydraulic, hy-

drologic, marine, sanitary and environ
mental, structural, transportation

Electrical. communication, elec
Ironic, power.

Mechanicol engineering rriet.hanics.
Metallurgy and materials. cenirnic,

mining, textile, welding.
Engineering, n e c.' agricultural, in-

dustnal and management, nuclear,
ocean engineering systems.,

g. Social sciences are directed to-
ward an understanding of the behavior
of social institutions and groups and of
individuals as members of a group.
These sciences include anthropology,
economics. political science, sociology,
and social sciences not elsewhere
classified. Examples of disciplines un-
der each of these fields are as follows:

Anthropology archaeology cultural
and personality, social and ethnology
applied anthropology



Ecrumics. econometrics and eco-
nomic statistics, histury uf ecunumic
thuught, intematiunai ecunumics, in-
dustrial, labor, and agricultural ma-
numits, macrymunumics. micruecuril
Ullist.3, public finance and fiscal policy,
theury, munumet, systems and devel-
opment.

Political science area or regional
studies, comparative government, his-
tory of political ideas, international re-
lations and law; national political and
legal systems, political theory: public
administration.

Sociology comparative and histori-
cal, complex organizations, culture and
social structure, demography, group
interactions, social problems and social
welfare, sociological theory

Social sciences, me c.' -linguistics,
research in education, research in his-
tory, socioeconomic geography, re-
search in law, e.g attempts to assess
the impact on society of legal 'systems
and practices

h Other sciences not elsewhere
classified includes multidisciplthary
and interdisciplinary protects that can-
not be classified within one of the
broad fields of science

8. geographic distribution of
1979 r&d obligations

a Ten agencies participtit in the
survey covenng the geographi to
button of obligations for resew and
development and R&D plant These 10
agencies accounted for 97 percent of
total Federal R&D and R&D plant obli-
gations in 1979. The respondents were
the Departments of Agriculture, Com-
merce. Defense, Energy. Health and
Human Services. the Interior, ands
Transpurtauun, the Environmental Fro
Lectiun Agency, the National Aerunau
tics and Space Admirusfranuri, and the
National Science Foundation

b. Data were requested ice the mil
teal year lazy as terms uf the principal
locatiun (State vi outlying areal where

' Not liewbere clusifisd includes multidisciplinary
praise within broad hold and aingis-discipllos proof
acts far winch aspirate (Mid Ins not Son awned
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the wurk was perfurmed by the prime
contracita, grantee. ui intramural vi
ganizatiun. where this infurmatiun was
nut available in their recurds, the
respundents were asked tu assign tLo

ubligatiuns tu the State, outlying area.
ui uffice abroad where the L S prime
contractor, grantee, or intramural or-
ganization was located.

c Obligations were reported for re-
searcdand development as a combined
amount

d Specifically omitted from the geo-
graphic survey were R&D obligations to
foreign performers and obligations for
R&D plant used in support of foreign
performers Foreign performer data, by
country, are reported in another part of
the Federal Funds survey

changes in' reporting

Responses from the agencies in this
suropy, as in the previous ones, reflect
revisions-otiestrmates for the latest two
years of the previous report Such re-
vision is patrol the budgetary' cycle
From time to time responses also reflect
reappralials and revisions in classifi-
cation, of venous, aspects of agencies'
R&D prdgrams When this occurs. NSF
requireg the agltncies to provide revised
pnor-year data to maintain consistency
and/comparability with the most recent
concepts.

.-
limitations of the data

funds for resean.h and development
are reported on a 3-year basis compa-
rable with the subs budget, upun which
the data are based. The respondents
have reconciled the data repuned here
with amounts for research and devel-
opment provided to OMB for the 1981
budget and later revised. The amuunts
reported for each year, as already stated, ,

are the obligations ur uutlays incurred
in that year, regardless of when the
funds were authorized or received by
an agency and regardless of whether or
not the runts were identified in the
agency a budget specifically for re
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search, development. edam- R&D ph
Data submitted by the Federal as

toes fur 1373 am considered IL be ad
since they represent virtually cc

pleted ualisactwas. Amuurits repot
Ica laaci and 1981 am estimates in
they are subject iv further approp
tion, appprtiorunent, or allocation
cisions The effects of those and oti
later actions on 1980 and 1981 out)
and obligations will be reflected in
next report

II should be noted that respond
Judgment is often necessary in cla
Eying the data Most agency R&D r
grams must be separated by age'
respondents from other, larger y
grams because they are not identif
as budget line items R&D progra'
once identified. must then be furl
subdivided into the survey categor
Basic research, applied research.
velopment, performers. and fields
science The participating agenc
however, have over the years de.
oped increasing skill and consiste"
in meeting the survey requireme:
When changes have been made
agency reporting concepts, revist
have been incorporated into the his
ical data to improve the comparabi
and consistency of the statistical ser.

Some agencies have not been able
report the full cost of research and
velopment. For example, the headcn
ten costs ofCplanning and adminis
ing R&D programs of the Departmen
Defense (DOD) (estimated at a Tract
of 1 percent of the DOD R&D total)
not included because this agency
stated that identification of the amov
is impracticable

R&D plant data are also to some
tent underreported because of the
faculty encountered by some agepc
particularly DOD and NASA. In id
ufying and repurting these data. WI
DOD repurts ubligatiuns for R&D pI
untie' the cunstructiun appropriati
DOD is able to Identify- only a sn
portion of the R&D plant support wit
R&D contracts funded from the RBI
apprupriauun NASA cani3ut separat

,vdentify thuse portions of Indust.
R&D contracts applicable to R&D pl
but subsumes R&D plant data in
R&D data covering industrial per
mance, although R&D plant data

otherperforming sectors are reports



relation to other
reportt

1. federal support to
uniKersittes and cciteges

NSF conducts a separate survey coti
ering Federal support tu w ;dual col
leges and universities. This survey Is
based on data provided by the Federal
agencies under the reporting system
established by the Committee` on Acs
demic Science and Engineering ;CASE;
of the Federal Council for Science and
Technology The repbrts resulting from
these surveys are entitled Feder& Sufi
port to L'niversities, Colleges, and Se
lected Nonprofit Institutions and often
are referred to as the CASE reports.

Both the CASE and Federal Funds
reports provide data on Federal obli-
gations for-research and' development
and R&D plant to universities and col-
leges and to university-administered
federally funded research and devel-
opment centers (F'FRDC'si. The CASE
report, however, is based on obliga-
tions of Federal agencies to each indi-
vidual academic instituuon, while the
Federal Funds report is concerned with
obligations to umversiues and colleges
as a performer grotip. The C.ASE report
additionally includes funds for non-
R&D activities, such as science educa-
tion and nonscience support. Further,
the CASE survey is based on reports of
only '14 agencies (the Departments of
Agriculture. Commerce, Defense, En

, ergy; Health and Human Serviceii;
Housing arid Urban Development; the
intenor, Labor, and Transportauun, the
Environmentat Protection Agenoy, the
National Aeronautics and ,Space
Administration, the National Science
Foundation, the Agency for Interne-
uotuu Development, and the Nuoioar
Regulatory Commission) white the
Federal Funds survey is cornpoted of
obligations of all agencies,. The 14
respondents to CASE, however, ac-
count for more than 99 percent of total
Federal R&D support to universities
and colleges andC1 obligations to uni
varsity- administered FFRDC's.

The different reporting procedures
have led to the reporting of different

totals to the CASE and Federal Funds
surveys, as follows:

a. The obligations for research and
'developoment to universities and col-
leges reported for Federal Fellids in
1979 amounted to $3,888 million, or
$/,, million more than the amount re-

yarted for CASE. Most of this differ;
'fence t.ari be attributed tu varratiuns

the amounts reported by the Nauunal
in.sututes of Health (NIFii. The Federo,i
F unds R&D totat iur Nal Ant./ u ded funds
fur Genera Research Support grams,
whereas for the CASE survey these
were placed under the uategury of
genera, support for science, whiLit ,s

a R&D area under the CASE deti-
Lli Other, smaller differences were
found in the amounts reported by NSF,
the Department of Agriculture, and the
Department of the Interior.

b. The R&D obligation total for uni-
versity-administered FFRDC's, as te-
ported to Federal Funds, was $1,511
million in 1979 or $8(million les4
than reported for CASE. For Federal
Funds $120 million subcontracted by
the NASA university-administered Jet
Propulsion Laboratory was Included In
ultimate-performer categories, while for
CASE th,e subcontracted amount was
Included In the R&D obligations to
FFRDC s administered by universities

c. Total R&D plant obligations to
universities and colleges reported to
the Federal Funds survey were $42
million in 1979, or $10 million more
than the amount reported to the CASE
sofvey.

d. Total R&D plant obligations to
universiry -administered FFRDC's, as
reported tp Federal Funds, were $414
million An 1979, or $83 million more
than reported to CASE.

The following factors should also be
considered in wmPariu8 the data BP
peering in the two reports:

For Federal Funds each agency in-
cludes as part of its obligations the
amounts transferred to other agencies
lot R&D activities, A receiving agency
does not report funds transferred from
another agency. In the CASE survey, by
contrast, the data are reported by the
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agency that makes the final distribu
lion of the funds to a given institution.-
Thus, fOr the CASE survey, agencies in-
clude funds received from other agen-
cies and exclude funds transferred to
other agencies, the reverse of the Fed-
eral Funds process. While such trans-
fers should balance each other out with
no resulting changes in total R&D ob-
ligations. these reverse reporting prat
nces add cu the possibility of differ
ences between the rm. reports.

The CASE responses are in many
Lases prepared by different operating
units within each agency from those
that prepare the Federal Funds re
spouses. The CASE data are also -col
iected several months earlier than the
Federici Fuhd data. in theory, althomf.h
these conditions should nut add to re
porting differences, in practice differ
ences can arise.

2. special analyses, budget
of the united states

In a section of Special Analyses.
Budget of the United States Govern
ment, OMB publishes estimates of ob-
ligations and outlays for research, de-
velopment, and R&D plant These cl)tta,
as shown in "Special Analysis K/Re-
search and Development" in the 1981
budget do not provide as much detail
on character of work and performers as
Federal Funds data, and they do not
include information on fields of sci-
once or geographic distribution.

!'Special Analysis K" and Federal
Funds utilize the sun) definitions for
research and dev elupment and for R&D
plant. The estimates for research and
development published in the two re
ports are comparable, even though mi
nor differences exist The comparison
between the two reports is asifollows

Total Federal RID obligidons
o dollars'

[pi FY 1060 !FY tixlt

Fawn' Funds $ 29 $3191 $355
Special Analysis K

(revised) 29 o Si 9 364



3. 'federal r&d funding by,
budget function: fiscal
years 197§-81

NSF published a special report under
the above title, providing an analysis of
Fedefal R&D programs by budget fttnc
tion categories. Federal Funds, Volume
J9C1X, by contrast, reports on R&D
funding by agencies rather than funs
tional categories The Federal Funds
report provides obligational datrtathei
than budget authority data, which
formed the basis fur the function report.
The R&D budget authority data for.
1979-81 in ,the function report were
based on infOrmation provided to asap
by the agencies as background for

Special Analysis K in the 1981 bud-
get.klus revised data. submitted later,
embody ing budget changes Further
program ,information was based on
budget and budget amendment justifi-
cation documents of the leading R&D
support agencies and information pro-
vided directly to NbF by some of the
smaller agencies .

2111
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4. other reports

a. Agencies may classify their R&D
Programs for purposes other than those
for which the Federal Funds survey is
conducted. Definitions and guidelines
Oat are suitable to these other poposes
may result in information that is not
comparable with the data transmitted
to NSF for Federal Funds.

b The Budge; of the, Unteed :gam
Gorernmem, Farca tear iyhe isithe source
of data on outiap. but the NSF Lichniuon
of relauvely uncrontroilabic outlays 1iiffers
from that of OMB in that OMB designates
outlays from prior -year ,..vnrra... ts and
obligauons as relatively unconuollablc.
whereas NSF considrs this category of,

outlays to be initially onotrollable and
therefore different in concept from fixed
Lost and open-ended programs iikc social
security, veterans compensation and pen
sions, and interest on the national debt.
which make up the lest of budget uncon-
trollable outlays

The tarter class of outlays ale uncon-
trollable in that their disbursements flue
mate with die provisions of ongoing lap.%

rather than with yearly authorizations
appropriations All outlays that require
propriatiop decisions by the Codgress
considered y NSF to be relatively a
trollable, such outlays cover all R&D p
grains Set The Bud,g,ea, 1981,p 598

sources
Data on R&D funds an this report

years prior to 1552 were Lompiled by
Bureau of the Budget, and subsequent d
welt, based on NSF surveys These data h
been published in plevious issues of i
scum, but certain adiustmcnts have
made to ?Alaye comparability with
latest reporting concepts evolved by
agencies

Supplementing the statistical data
ietted through the NSF Rirvey of Fech
agencies, a variety of sources weic used
the text of this icport, including the r
rauvc statements submitted by the agen,
in the NSF survey, published mcords
testimony presented by agencies to coma
tees of the Senate and the House, the 1!
Budget Appendix, and personal cone
with agency respondents



appendix b

r
4

.
)

,

federally funded
research and
development center,
fiscal years
1979-81

s

I)

(

1.

department of defense

office of the secretary of defense

Administered by other nonprofit insti-
tutions:

institute for Defense Analyses (IDA),
Arlington, VA

epartment 'of the 'navy

by universities and col-
leg=

Center for Naval Analyses (Univer-
sity of Rochester), Arlington, VA

I

department of the air force

Administered by universities and col.
!eget:

r"..,...."

;

t

Lincoln Laboratory (MassachuStetts
Institute cif Technology). Lexington,
MA
Administered by other nonprofit insti-
tutions:

Aerospace Corporation, E1 Segundo.
CA

Cs Division, MITRE Corporation,
Bedford, MA

Project Air Force RAND Corpora-
tion, Santa Monica, CA

4
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department of health and
human services

national institutes of health

Administered by industrial firms:
Frederick Cancer Research Center

(Litton Bionetics, Inc . Litton Indus-
tries), Frederick, MD

,department of energy

Administered by in. - "al firms:
Bettis Atomi .04 er Laboratory

(Westinghouse is Corp ); Pitts-
burgh. PA

Hanford Engineering Development
Laboratory (Westinghouse-Hanford
Corp ). Richland. WA

Idaho National Engineering Laboratory
(EG & G Idaho. Inc ). Idaho Falls. ID

Knolls Atomic Power La boratpry
(General Electric Company). Schenk-
tady, NY

Liquid Metal Engineering Center
(Rockwell International Corporation).
Santa Susana, CA

Mound Laboratory (Monsanto Re-
search Corp.). Miamisburg. OH

Oak Ridge National Laboratory
(Union Carbide Corp.). Oak Ridge. TN

Sandia Laboratory (Western Electric
Co. inc.-Sandia Corp ); Albuquerque,
NM

C. .

an

33

Savannah River Laboratory (E.I
duPont de Nemours & Co . Inc.). Aiken.
St I.
Administered by universities an col-
leges:

Ames Laboratory (Iowa State Univerr
sty of Science and Technology). Ames,
10

Argonne National Laboratory (Uni=
versa}, of Chicago and Argonne Um-

yersities Assn ). Argonne. IL
Brookhaven National91foratory (As-

sociated Universities. Inc ), Upton. Long
Island, NY

E 0 Lawrence Berkeley Laboratory
(University of California), Berkeley, CA

E 0 Lawrence Livermore Laboratory
(University of Cailfornia), Livermore,
CA

Fermi(ab \(Uruversities Research As-
sociation. Inc ), Batavia, IL

Los Alamos Scientific Laboratory
(University of California), Los Alamos.
NM

Oak Ridge Institute of Nuclear Stud-
ies (Oak Ridge Associated Universi-
ties). Oak Ridge, TN

Plasma Physics Laboratory (Prince-
ton University), Princeton, NJ

Stanford Linear Accelerator Center
(Stanford University), Stanford, CA

Administered by other nonprofit insti-
tutions:

Pacific Northwest Laboratory (Bat
telleMemorial Institute)yRichland, WA

-(

Is

Solar Energy Research In§titu
(Midwest Research Institute), Golde
CO

national aeronautics and
space administrqtion,

Administered by universities and o
leges: 4-

Jet Propulsion Laboratory (Califon
Institute of Technology). Pasadena,

national science foundation

Administered by universities and cr
leges:

Cerro Tololo Inter-American Obser
story (Association of Universities
Research in Astronomy, Inc). La S

Lena, Chile
Kitt Peak National Observatory (I_

sociation of Universities fdr ReseAt
in Astronomy, Inc ), Tucson, AZ

National Astronomy and lonospht
Center (Cornell University). Arecil
PR '

National Center for Atmospheric I
search (Univeitity Corporation for
mosphenc Research), Boulder, CO

National Radio Astronomy Obsen
tory (Associated Universities, In
Green Bank. WV .7

Sacramento Peak Observatory (I
sociation of Universities for Reset/
in Astronomy. Inc ). Sunspot. NM



appendix c

detailed statistical
tables

all

tom` I
Research,sDevelopment, and R&D

Plant

C-1 Overal surnmyy FY 1979, 1980,
-trid 1981

C-2 By agency- FY 1979, 1980, andt 1981

C-3

C-4

-C-5

C-8

C-7
C-8

C-9

Research and Development
Agency, Character of Wbrk, and

. Performer

By agency' FY 1979. 1900. ono
401

By agency and cheractix cf Wprk
FY 1979

By agency and dwactar of work
FY 1900 (est)

By agency and character of work
FY 1981 (est)

By agency and performer Pr 1979
By agency and peiformer FY 1980

(eat)
By agency and performer FY 1931

(est)

f

Total ResearchAgency, Performer,
and Field of Science

C.-10 By agency and performs( FY 1979

C-11 By agency and performer FY 1980
(est)

C-12_ By agency and performer FY 1981

C-13, By detailed Aoki of *donor. FY
1979. 1980 and 19131 t

C-14. By agency and Saki of Wendt FY
1979 .....

C-15 By agency and field of Wendt FY
1980 (est.)

C-18, By agency and field- of science FY
1981 {opt4

C-17

C-18

C-19

C-20

C-21

C-22

C-23

C-24

C-25.

C-28

C-27

C-28

Psychciegy and ite sciences by
agency and detailed field of so!
ender FY 1979

Psychology and Me sciences. by
agency and detailed field of sci-
ence FY 1980 (eat) -

Psychology and hie sciences. by
agency and detailed field of so-
encea FY 1901 (est)

Physical and environmental sci-
ences. by agency and detailed
field of science FY 1979

Physical ndlnvironrcentai so-
OnCee. by agency and detailed
field of science FY 1900 (eat)

Physical and environmental sci-
ences. by agency end detailed
field of scarce FY 1981 (est)

Engineering. by agency end d& Wed
Saki of science FY 1979

Engineering by agency and detailed
field 04 science FY 1980 (est)

Engineering. by agency and detailed
field of science FY 1981 (est )

Mathernatica and computer sciences
and In social &dances. by agency
and detailed field of sconce FY
1979

Matheistice and COMMIX *Dances
and in social =farces, by agency
and detailed field of science FY
16030 (est) .

Mathematics end computer sciences
and in sceiai sciences. by agency
end detailed Feld of science FY
1981 (est) .00

Basic Research Agency, Performer,
and Field of Science

C-29 By agency and performer FY 1979
C43 By *gamy rid performer FY 1960

(est)

49

C-31

C-32.

C-33

C-34

C-35

C-36

C-37

a
C-39

C-40

C-41

C-42

C-43

C44

C45

C-46

C-47

-4"

By agency and perfamet FY 1981
(est )

By detailed field of silent'. FY
1979. 1903, and 19131

By agency and field of science FY
1979

By agency and field of science FY
1980 (est)

By agency and field of science FY
19131 (est )

Psychology and life sciences. by
agency and detailed fielcrof so-
on& FY 1979

Psychology and ife sciences, by
agency and detailed field of sci-
ence FY 1960 (est.)

Psychology and He adencee, by
agency and detailed field of so-

., ono( FY 1981
Physical and environmental sci-

ences, by agency and detailed
field of science FY 1979

Physical and environrnental sci-
ences, by agency and`cletaled
kid of *dance FY 1980 (est.)

Physical and emirorrnental sd-
erces, by agercyond detailed
field of science FY 1961 (eat)

Engine ring. by agency and detailed
field of science FY 1979

ensnaring. by nencY
flekl of 'dance_ FY 1993 (est)

Engineering. by agency and detailed
field of sdence FY 1981 (est) ,

Malhernatice and computer 'dances
and In *xis' sciences, by agency
and detailed field of sciences FY
1979 . ,

Mathematics and computer solenoid
and in 'octal sciences, by agency
and detailed Mid of science FY
1900 (est )

Mathematics and computer sciences
anclin social sciences, by agency
and detailed field of science Pi
1981 (eat)

.
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Applied RessfrchAgencl),
Performer, ankl Field of Sc 'epee

0-48 By agency and perlonnot FY 1979
C49 By agency and pedomer FY 1980

(est)
C-50 By agency and performer FY 1961

(est )
C-51 By detailed field of science FY

1979, 1900. and 1961
Ca By agency and field of science FY

1979
0-53 By agency and field of science FY

1900 (est)
C-54 By agency and field of science FY

1961 (est )
C-55 PsychokNy and We sciences, by

agency and detailed field of sci-
ence FY 1979

C-56 Psyddlogy and Wei sciences, by
agency and detailed field of sci-
ence FY 1960 (est )

C-57 "sychcicgyend We sciences. by
agency and detailed field of sci-
ence FY 1961 (est )

C-58 Physical and environmental soh-
enters, by agency and detailed
field of science FY 1979

0-59 Physical and emironmentaisa-
erces. by agency and detailed
field of science FY 1960 (est )

C60, Physical and ermravnental sci-
ences. by agency and detailed
field of science FY 1961 (est )

C-61 Engineering by agency and detailed
field of scenes FY 1979 4

0-62 Er9neering, by agency and detailed
field of science FY 1900 (est )

0-63 Engineerirg, by agency and detailed
field of wove FY 1961 (est)

0-64 Mathematics and computer sciences
and in sow/ sciences, by agency
and detailed field of scents FY
1979

0-65 Matherre;cs and carpaer sciences
and in social sciences, by agency
and detailed field of science FY
1900 (est

C-68 Mathematics and computer sciences
and in social sciences, by agency
and detailed field of sclera FY
1961 (est )

DevelopmentAgency and
Performer

C-87 By agency and performer FY 1979
0-68 By agency and portrait, FY 1960

Jost)
C-89 By agency and performer FY 1961

(est))

R&D Plant

0-70 By agency FY 1979. 1900. and
1061

40

Su

C.71 By agency end perlocrnes of Me
R&D Me plant supports FY 1979

C-72 By agency and performer of the
R&D Me plant supports FY 1980
(est)

C-73 By agency and performer of the
. R&D the plant suPPaterFY

(est)

Total Research Performed at
Universities and CollegesAgency

dud Field of Science

0-74 By detailed field of science FY
1979, 1960, and 1961

C-75 By agency and Ilea, of FY

1979
C-76 Psychology and 4 sciences, by

agency and detailed field of sci-
ence FY 1900

0-77 Physical and envirormenteJ so;
ences, by agency and detailed
field of science -FY 1979

0-78 Engineering. by agency and detailed
field of soence FY 1979

C-79 lAathemabcs and computer sciences
and in scald sciences, by agency
and detailed field of science FY
1979

Basic Research Performed at
Universities and Colleges Agency

and Field of Science \-\
C80 By Oilseed need of science FY

1979. 1960, and 1961,
C-81 By agency and field of science

1979
C-82 Psychology and We sciences, by

agency and detailed field of so-
Iona FY 1979

C80 'Physical and environment* sci-
ono*, by agency and dialled
field of science FY 1979

0-84 Engineering. by agency and detailed
field pf science FY 1979

0-85 Mathematics and computer stiences
and Si social Oral, by agency

, and detailed field of science FY
1979

Applied Research Performed at
Universities and CollegesAgency

and Field of Science

046

047

By detailed field of science FY
1979, 1960, and 1961

By agency and held sclera" FY
1979

0-88 Psychology and We aderces, by
agency andaitalied field of scl-
enort1979

C89. Physic* and environment" W-
enn, by agency and detailed
field of science FY 1970

50

C-90 Engineerird. by agency and detailed
field of science FY 1979

C-91 Mathematics and compute sciences
and in'social,aciancest by agency
and detailed field of science FY
1979

Foreign PerformersResearch a:
Development

e-92 By region, country, and agency r
1979

Foreign PerformersBask Rase

C-93 By region, country, and agency FY

Special Foreign Currency Prowl

C-94 For research and development, by
agency FY 1979, 1900, and
1961

.C-95 For basic research, by agency FY
1979. 1900, and `1961

C-96 For &Wed research by agency FY
1979, 1960, and 1961

C-97 For development by agency, FY
1979,1960, and 1961

ographic DistributionResat
And Development and R&D Plat

cps 4esearch, develcpment and R&D
plant. by geographic divisica and
State FY 1979

C-99 Research and devilOPment by
State and palmier FY 1979

C-99A. Percent dstitudon bp each pet*
former, by Stale FY 1979

C-998 Percent dstrIbutIon lo each Stale,
,by performer FY 1979

C-100 Neural and deveiopensnt by
Stale and agency FY 1979

C-100A. Percent distribution of each agency.
by Stale FY 1979

C-11:013 Percent *Mellon of each State,
by agency FY 1979 ....

0101 Research and developmenk by geo-
graphic &Asia% SUN, agency
and performer: re 1979 .

0-102 RID plant, by geographiC
State, and pedant( 'Aborted:
FY 1979 .....

0003 R&D plant by geographic chest",
Stalk and agency: FY 1 979 .. .

Federal Intramural Personnel Co

C-104 Totaliesurch and devefiArrent, by
agency FY 1979, 1,900. and

C-105 Buie research, by agency FY
1979, 1900, and 1981 . . .



0-100. Applied research. by agencx FY
1979,1900, and 1901

7
107 Development. by agency PrI979.

1980, and 1901

Historical Data

OUTLAYS
C-108 Research. devek5pment, and R&D

plant, by agency FY 1970 -80 .
C-109 Research and dwell:I:merit, by

agency FY 1970700
C-110 R&D plant, by agergy., FY 1970-80

OBUGATiOttS
C-111 Research, development. and R&D

plant, by agency FY 1971-81

w.

1.

P

C-112 Research and development. by
agency FY 1971-81

C-113 R&D plant, by agency FY 1971-81
C-114 Research and development, by

character of work and R&D plant
FY 1971-81

C-115 Total research, by selected agency
FY 1971-81

C 116 Basic research, by selected agency
FY 1971-81

C-117 Applied research, by selected
agency/FY 1971-81

G-118 Development, by selected agency
FY 1971-81

C-119 Research and development, by per-
former FY 1971-81

C-120 Total research, by performer fiscal
-years 1971-81 .

0

C-121 Basic research, by performer fiscal
years 1971-81

0122 Applied research, by performer fis
cal years 1971-81

C-123 Development, by performer fiscal
years 1971-81

C-124 Total research, by field of science
fiscal years 1971-81

C125 Basic research, by field of science
fiscal years 1971-81

G-126 Applied research, by field of sci-
ence fiscal years 1971-81

G-1?7 Research and development, by geo-
graphic division and State fiscal
years 1970-79

C-128 R&D plant, by geographic division
and State fiscal years 1970-79

41



notes
.141

sit Estimates for 1981 are based on the
Budget of the United States Govern-
ment, Fiscal Year 1981 and onFiscal
Year,1981 Budget Revisions, as sub-
mitted to Congress by the adminis-
tration, and do not reflect subsequent
appropriations and apportionment
actions

Details may not add to totals because
of rounding
Asterisks appearing in lieu of figures
indicate that the amounts are less
than $50,000 or less than .05 percent

The abbreviation "FFRDC's" appear-
ing in statistical tables refers to fed
orally funded research and develop-
ment centers.

In tables showing extramural per-
formers, obligations of the Depart-
ment of Agriculture to agricultural
experiment stations are Included
within obligations to universities and
colleges.

Defense Agencies within the Depart-
ment of Defense include the Defense
Advanced Research Propicts Agency,

42

,

O

the Defense Nuclear Agency. the De
fense Communications Agency, the
Defense Mapping Agency. the 'De-
fense Logistics Agency, the Uni-
formed Servi des University of the
Health Sciences, and technical sup-
port, Joint Chiefs of Staff

R&D data reported by the National
Aeronautics andW Adminfstra
tion are in terms of budget plan
rather than obligations

The Department of Health and Hu-
man Services and the Department of
Edqcation replace the former De-
partment of Health, Education. and
Welfare.

Within the Department of the Inte-
rior, the Water and Power Resources
Service replaces the former Bureau
of Reclamation

Within the Department of Justice, the
Federal Prison System replaces the
former Bureau of Prisons and the
Office Of Justice Assistance. Re
sean.h, and Statistics replaces the

52

fora& Law Enforcement Assist
Administration

The International Development
operation Agency, a new agency
cludes the Agency for Internet(
Development. formerly under
Department of State.

The Federal Emergency Man,
ment Agency encompasses the
Fire Administration, formerly ur.
the Department of Commerce,
the Defense Civil Preparedr
Agency, formerly under the Dep
ment of Defense

The appendix tables Of °him° X)
providing data on R&D totals
1971 through 1978 are not con
rable with totals for those yen
appendix tables issued to acc
pony earlier Federal Funds rept
Agencies have made some rev's,
in prior year data

NOTE. For trend comparisonsruse c
these tables, appendix C, for Volt
XXIX. Do not use earlier tables.

N.



TARE Cl. SUMMARY OF FEDERAL FIRMS FOR f1ESEARCN. DEVELOPMENT. ANO RIO PLANTS
FISCAL TEARS 1979, MO. ANO 1911

(MILLIONS OF COLLARS)

...
ITEM

-TOTAL OU7LATS FOR RESEARCH. OEVELOPNENT, ANO 1140 PLANT

RESEARCH IMO OEVELOPPENT

I-

ACTUAL:. 1.

27.842.8

26.640.0

1.661.1

'29.95).0

....-(11188/E1
x Grg. 1

I 3..7R

It.4

-

1

34,891.6 I

33.0911.7

10.28.

10.5

113.0 PLANT Nr 1.2020 1,708.1 42.0 10111.4 4.9

TOTAL 014.16411014$ FOR RESEARCH, DEVELOPMENT. AND 1180 PLANT 30.45).8 330020 11.3 37.469.7 15.5

RESEARCH AND DEVELOPMENT 28078.4 31.878.2 10.0 35.492.1 £1.3

PERFORMERS!
FEDERAL INTRAMURAL 7.4116.6 8051.9 7.4 8.965.2 11.3
INDUSTRIAL FIRMS . 12.900.) 19.147.8 12.8 16,641.9 14.3
FFROCS AOMINIGTEREt 8Y INOUSTRIAL FIRMS 1,318.1 1.388.8 5.9 1,444.9
UNIVERSITIES AMO COLLEGES 3.848.1 9.207.1 . 0.2 404%0 8.3
FFRDCS AONINISTEREO AY UNIVERSITIES AND COLLEGES 1011.0 1,621. 7.3 1.7)4.4 6.9
OTHER NONPROFIT INSTITUTIONS .... 1.030.8 1.060.7 2.9 1.085.4 2.)
FFRDCS AONINISTEREO AY NONPROFIT INSTITUTIONS 368.7 418.3 13.4 474.9 130
STATE ARO LOCAL GOVERNMENTS 310.1 385.8 24.4 406.8 50
FOREIGN 154.7 185.7 20.1 182.8

RESEARCH 4 10.673.2 11,803.1 10.6 12.908.3 9.4

PERFORMERSI
FECIER4 INTRAMURAC I/ 3,450.9 3,712.6 1.6 ),977.7 7.1
INOUSTRIAL FIRMS 1.927.2 2.225.7 15.3 2.545.0 14.)
FFRDCS AOMINISTEREO AV INDUSTRIAL FIRMS 245.0 315.9 28.9 348.1 10.2
UNIVERSITIES ANO COLLEGES 3,340.4 3,666.8 9.8 3.989.6 8.8
FFRDCS AONINISTEREO AY UNIVERSITIES AND COLLEGES 800.6 882.7 ID.) 987.1 110
OTHER NONPROFIT INSTITUTIONS 618.9 859.9 5.7 645.1 4.8
FFRDCS AONINISTEREO AY NONPROFIT INSTITUTIONS 7).4 84.9 15.8 9502 12.2
STATE ANO LOCAL GOVERNMENTS 1)9.5 168.7 21.0 177.5 5.2
FOREIGN 77.4 910 18.8 10)0 12.0

FIELOS OF SCIENCES
*3.850.5LIFE SCIENCES 4.186.6 8.7 4,4)20 50

PSYCHOLOGY 202.3 221.7 9.6 248.3 12.0
PHYSICAL SCIENCES 1,821.5 1.080.4 8.7 2.262.5 14.2
ENVIRONMENTAL SCIENCES 1,103.4 1,249.9 13.3 1,328.3 603
NATNEMATJCS ANO COMPUTER SCIENCES 257.3 282.) 9.7 )5).4 25.1
ENGINEERING 2,6220 2063.3 13.0 7.243.8 110
SOCIAL SCIENCES 0... 527.9 580.2 6.1 601.7 7.4

OTHER SCIENCES. NEC 287.4 mos 24.8 4)6.1 21.5

BASIC RESEARCH 4.097.3 4,508.6 10.0 4,901.9- 11.7

14RFORMER$5-------
FEDERAL INTRAMURAL 1/ 1.026.2 1096.4 6.8 1,172.4 6.9
INOUSTRIAL FIRMS 266.7 294.) 10.4 )16.1 7.4
FMCS AONINISTEREO 8Y INDUSTRIAL FIRMS 66.6 77.4 14.1 86.9 12.3
UNIVERSITIES AND COLLEGES
FFRDCS AOMIMISTEREO 8Y UNIVERSITIES ANO COLLEGES

2065.7
393.6

2,288.2
444.5 '

10.8
12.9

2021.5
480.1

10,2
8.0

OTHER NONPROFIT INSTITUTIONS 2)2.5 250.0 7.5 262.3 4.9
FMCS 6061m15111110 SY NONPROFIT INSTITUTIONS 6.7 7.3 8.5 7.4 2.0
STATE ANO LOCAL GOVERNMENTS II1.8 21.8 10.1 730 7.1

FOREIGN 19.5 28.7 47.0 31.7 10.4
0

FIELDS OF SCIENCES
LIFE SCIENCES 1,870.6 2475.) 8.8 21176.0 6.11

PSYCHOLOGY 71.1 77.5 140 81.1 10.7
PHYSICAL SCIENCES 1.0210 1,122,7 9.9 1.226.6 11.)

ENVIRONMENTAL SCIENCES 463.) 509.2 11.9 5300 4.2
MATHEMATICS AND COMPUTER SCIENCES 96.1 108.4 120 129.9 19.8

ENGINEERING . 3115.1 44).5 12.2 520.7 17.4

SOCIAL SCIENCES 12110 142.1 9.7 154.9 9.0
OTHER SCIENCES. NEC 50.0 69.8 )90 77.5 11.0

APPLIED.RESEARCH .. 6075.9 7.2,4.5 10.9 $.006.4 9.11

PERFORNERSt
FEOERAL INTRAMURAL 1/ 2,424.7 2,616.2 70 2.805.3 7.2

INDUSTRIAL FIRMS 1.660.5 1.931.3 I6.) 2.228.9 15.4
FFRDCS AMPS/SIM° AY INOUSTRIAL, FIRMS 178.3 234.5 33.7 261.2 9.5
UNIVERSITIES DM COLLEGES
FFRDCS ADMINISTEREO AY UNIVERSITIES AND COLLEGES

1,274.8
407.0

1078.6
438.2

1.1
7.7

15468.1
507.0

6.5
15.7

OTHER NONPROFIT INSTITUTIONS )66.4 403.9 4.5 4224 4.7
FMCS AOMIMISTEREO AY NONPROFIT INSTITUTIONS 66.7 77.6 16.5 17.11 1)4
STATE AND LOCAL GOVERNMENTS .? 119.7 147.0 22.1 154.1 4.1
FOREIGN 570 63.2 9.2 71.3 12.7

FIELDS OF SCIENCE*
LIFE SCIENCES 1.979.8 2.151.2 4.7 2.256.0 4.9
PSYCHOLOGY 131.2 144.2 1 9.9 162.6 12t7
PHYSICAL SCIENCES 800.0 857.9 7.2 1.0)5.9 20.4
ENVIRONMENTAL SCIENCES 640.1 740.7 15.7 2114.0 7.7
MATHEMATICS ANO COMPUTER SCIENCES 161,2 17 .9 7.9 22).4 2e.)

ENGINEERING 2.221.8 k 2,519.8 ' 13.1 2.725.1 8.1
SOCIAL SCIENCES 3980 1 410.1 5.0 446.9 6.9
OTHER SCIENCES. MEC 1 1 237.4 I 289.0 21.7 )51.6 24.1

CONTINUED OH NEXT PAGE
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TOLE C.I. SUMMARY OF FEDERAL FUNtS FOR RESEARCH, DEVELOPMENT. AND RIO PLANT(
FISCAL TEARS 19796 1980. AND 1941

(MILLIONS OF DOLLARS)

CONTINUED

ITEM I ACTUAL@
1 1212....

ESIVIAIES
II CMG I

1222:128C-1_ - -1221

%CMG
_12113:1231-

DEVELOPMENT I 16005.2 20.075.1 9.71 .22.333.5 12.31
I

PERFORMERS@ I

FEDERAL INTRAMURAL 2/
114

I 1.00.7 1.119.2 70 6.95T.5 11.9

INDUSTRIAL FIRMS I 10071.0 12012.1 120 16.7960 16.1

FFRDCS ADMINISTERED RV INDUSTRIAL FIRMS I 16071.1 1077.0 1.0960 .2

UNIVERSITIES AMO COLLEGES I 50.7 SOO "JO 566.1 6.7

FFRDCS AOMINISTERED SI UNIVERSITIES AND COLLEGES a 1 . 711.2 1.1 117.3 1.1

OTHER NONPROFIT INSTITUTIONS I 6110 106.5 "1.1 600.1 "1.6

FMCS ADMINISTEREO EV NONPROFIT INSTITUTIONS .. ***** I 295.1 111.1 120 079.7 11.9
STATE AND LOCAL GOVERNMENTS I 170.7 2170 27.2 229.1 SO
FOREIrN I 77.1 91.5 21.1 79.9 "160

r
Se a

1(4 PLANT 1 1075.5 2026.1 17.2 1.977,6 -2.3

PERFORMERS SUPPORTED( I

FEDERAL INTRAMURAL I 5110 671.1 21.7 652.1 1.2

INDUSTRIAL FIRMS I 211.1 06.6 159.6 611.9 9.9

FFRDCS AONINI STERED IT IMOUSTR IAL FIRMS I 221.1 277.1 21.6 262.1 "9.1

UNIVERSITIES IMO COLLEGES I 62.0 19.0 16.5 S 17.9 "22.5

FFRDCS ADMINISTERED ST UNIVERSITIES AND COLLEGES I 111.1 131.6 6.2 1620 15.9

OTHER NONPROFIT INSTITUTIONS I 9.2 6.1 "11.2 5.6 "11.2
FFRDCS ADMINISTERED NV NONPROFIT INSTITUTIONS I 17.7 22,1 26.8 110 "160
STATE AND LOCAL GOVERNMENTS I .1 '10060 N/A

!ORE I Ca I 5.6 7.6 -9.6 10.1 15.9

.. . ..... .. * .2. .. -------

2/ COSTS ASSOCIATED WITH THE ADMINISTRATION OF INTRAMURAL DO EXTRAMURAL PROGRAMS ARE COVERED
AS WELL AS ACTUAL ANTRA MURAL PERFORMANCE.

INDICATES PERCENT CHANGE LESS THAN .05. ,

SOURCE( NATIONAL SCIENCE FOUNDATION

10o
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?MTV C-2. FEDERACFUNDS FOR RESEARC, DEYELOPFINT. £MO 110 PLANT, AT 609671 FISCAL 728PS 1119. 1417. LID 1931

INItkICNS CF DOCc41251

8

-

AGENCY 410 s05014111114

TOTAL, ALL AG vC1Es

.0FPARTNENTS
el

OFPARTMLMT 0 CULII;RE. TOTAL
I.

ACRICULTURAt NARRETIPAC. SERVICE
Eamenics, STATISTICS I COOPgRATIVES SERVICE ...s...
FOREST SERVICE 4
OFFICE OF INTERNATIONAL COOPERiTION AND DEVELOPMENT
OFFICE OF TR4N5PIRTATION .1
SCIENCE C EDUCATION ADmINISTRATION

AGRICULTURLt EIRCN
COOPERATIVE RESEARCH ..

S ,

DEPARTMENT OF COMMERCE. T0T41

OUREAU OF THE CENSUS
ECONONIC DEVELOPMENT ADMINISTRATION p...
MARITIME ADMINISTRATION
4114110NAC BUREAU OFItTANOARDS
TIONAL OCEANIC C OMOSPHERIC ANIMISTRATION

NATIONAL TECECINNUNICATIONS C INFORHATI(114.ADMIN
OFFICE OF TIE SECRETARY
PATENT AND TRADEMARK OFFICE ...

0
094.1LAlipS

1979 I t.1156,ILS-
1 1200_ _I_ _12$6... -1

' 5.447.6 I 13,9C2.9 37.469.7 2t.M42.6

6E3 7 g 771.1 011410

41JUILAL.0
147, I

I 12d2----1---1211..-- ,

1.0
?5.5

111.0

.7

537.5

3tt.0
172.6

311.8

3.1

43.1
2C.5
,69.3
171.2

4.1

.1

.5

'OEPARTMENT OF OEFEASE. TOTAL
I 12076.4

4
DEPARTMENT OF THE ARMY .1 2,772.5

MILITARY PUNC7I08s . .1 2.746.9

NRITAAT CONSTRuCT.ON
I. 2.6

PAY C gtONANCES OF Hit 11141 PERSONNEL IN RIO ICC.8
ROTLE PROPRIATION . I 2.643,5

CIVIC FUNCTIONS (CORPS OF ENGINEERS) I, 25.6

DEPARTrENT OF THE MATT
y i 400.1

NICITARY CONSTRUCTION ....
4

. 16.3
ply L ACcOvA.rF5 OF NILITARY PERSONNEL IN RLO I 66.6
ROUE APPROPRiAT1ON I 9.21:4
SPECIAL FOREIGN CURRENCY PROGRAM

DEPARTMENT DR THE AIR FORCE
I 4.693.1

MILITARY CONSTRUCTION .. I 98.5
PIT L ALLOWANCES OF MILITARY PERSONNEL IN R40

I 248.2
ROUE APPROPRIATION 1 43046.4

DEFENSE 31.ENCIES
I 8780

Or

RD/CE APPROPRIATION
MIVITARV CONSTRUCTION

I 672.1

DIRECTOR OF TEST L EVALUATION. DEFENSE

DEPARTMENT OF EDUCATION"

DEPARTMENT OF .ENERGY

.pEpARIIIRCI OF NIACIN AND. SWAN SERVICES TOTAL

29.3

166.3

5.463.2

3,558.4

1.11

42.1
115.7

.3
613.1

427.0
166,1

343.0

3.2
36.5
20.5
76.4

194.1
41.3

.6

.6

16.156.4

27,969.2

2.939.5

15.1
116.1

2,806.2

29.7

1.3
44.6

174.1
8.6
.5

635.3

435.7
199.6

373.9

3.3
42.0
17.9
79.7

270.0
10.1

1.1

17.049.5

3.360.4

3.348.1

14.5
125.6

3.208.0

32.3

4..36 4.994.6

7.5
101.1

4.766.6
6.0

5.277.6

152.0
284.8

.820.9

915.13

995.8

32.6

153.1

6.234 .0

3.818.1

17.3
107.6

4.851.8
7.7

7.347.4

211.4
290.6

6.445.2.

1.294.9

1.214.4

42.2

164.1

6.2,07.2

3.961.9

.9
35.6
1(5.7

.5
49703

331.2
146.6

3L7.1

2.7
26.7
16.7
64.8

190.1
3.3
.3
.1

11,733.1

2,536.2

2.516.6

1.0
140.6

2,408.9

25.6

11.661.1

MEV

69)..
1.3

41.1

115.2

.9

531.3

34/.1
184.2

349.4

' 3.2
3}.5
17.8
T4.5

215.9
4.,
.1

.6

13.175.0

2,809.9

2.780.2

2.7
116.1

2,661.4

4.426.0

. 100.0
248.2

4,079.8

814.2

5.4
148.8

28.3

136.5

4.956.6

3,172.7

5LcOm05. DRUG MUSE 6 PENTAL HEALTH AOMIN1STRAT1ON
2;:.;

231.0

F000 4 DRUG ADMINISTRATION 66.7
T.:
t2.6 I::::

MEAL/N CARE FINANCING ADMINISTRATION .

T2.4CENTER FOR OISEASE.CONTRIX . 94.5

MERLIN RESOURCES ADNIN:S7RATION 4.6
::::

.3,

NATIONAL INSTITUTES OF HEALTH 6.03110.: 3.201.9
1213.!HEALTH SERVICES ADMINISTRATION

52.4.

57.1

3.2iiii
35.1

2.T13.4
,OffICE OF ASSISTANT SECRETARY FOR HEALTH 34.6

24.7 24.0
54.0 71:1OFFICE OF HUMAN DEVELOPMENT SERVICES 60.5

OFFICE OF THE SECRETART .

SOCIAL SECURITY LOKINIS7847108 22.8 :43.:

f:74.5430IPAATMENT Of MOUSING AND URA* IIIEL6PNEMPT .. 61.5 64.1

OEPARTMENT OF THE TERIOR. TOTAL -1° 4140

87.9

436.21 434.2 406.3

'MAU OF LAND WANAGeMEN4 1.3 1.7 1.6 1.3
BUREAU OF NINES

111.9 1
{ 109.0 121.*

GEOLOGICAL SURVET . 11,:;:i4.._ 153.2 9 144.2

OFFICE OF THE SECRETARY ... ' 1.4 4.1 1512:: 1.5

NATIONAL PARK SERVICE 4. 9.0 8.9

UNITED STATES FAUN ANO WILDLIFE SERVICE
12.2

31.0 . 330
I:::

26;1

OFFICE OF SURFACE MINING RECLAMATION ANO ENFORCEMENT 8.4 5.0
OFFICE OF MATER RESEARCH i TECHNOLOGY 28.0

1
T.: 11.0MATER AND POWER RESOURCES SERVICE 06... k 14.2

CONTINUED ON NEXT PAGE

29.7

9.2
101.1

4.289.0
5.5

4.966.6

122.6
264.6

4.541.1

959.6

.9

958.7

32.0

145.5

5.7761.2

3.464.5

201.3
74.7
46.0
3T.1
2.7

21.T
27948.2

25.6
60.5
26.9-
21.0

66.1

413.9

1.7
106.0
146.6

6.0
2.4
Sol

25.3
56.8
15.7

34.1'4/.6

7,5.2

1.3
44.5

115.3P
6.6
.9

'31.6

541.3
19).2

363.3

3.2
29.3

1 17.5
62Ap

22,40
4.1

1.1

15.627.7

3.14161

3.115.6

9.11
125.6

2.960.4

32.3

-0.811.4

11.6
107.8

4 086.7-,.,
7.3 '

6,494.3

1740
290.8

5.964.6

1.1750

1.175.9

3.8.0

147.2

5.904.4

3.64161

222.4
83.6
63.0
48.1
1.6
IT.,

3.083.1
29.1
54.0
24.6
21.6

44.2

432.8

1.6
111.4
151.2
11.3
3.2

28.6
103.2
11.1

45



TARE C*2. FEDERAL

CONTINU10
.1

FUNDS FOR RESEARCH, DEVELOPMEAT, AND 110 PLANT, SS AGFMCY1 FISCAL SEARS 1979. 154J, A40 1951

INILLIOSS OF DOLLARS)

AGENCY AND SU3OIVIS1ON

iMIS
DEPARTMENT OF JUSTICE. TOTAL

DRUG ENFORCEMENT AT
FEDERAL SOREAU OF INVESTIOSTION
FEOERAL PRISON SYSTEM ...1

IMMIGRATION ANO NATURALIZATION SERVICE
OFFICE OF THE GENERAL
OFFICE OF JUSTICE [STANCE. RESEARCH, AND STATISTICS

DEPARTMENT OF Limit, Tom

6UREA4 OF EA604 STATISTICS
EMPLOYMENT STANDARDS ADMINISTRATION
ANPLOMMENT AND TRAI5AING ADMINISTRATION
LA6CT.NANAeimENT SERVICES ADMINISTRATION
occusATIDNAL SAFETY AN0 HEALTN ADMINISTRATION
OFFICE OF THE SECRETARY

DEPARTMENT OF STATE. TOTAL

DEPARTMENTAL FUNDS
Mr

DEPARTMENT OF TRANSPORTATION. TOTAL .

1_

I 1979

1

3.0

2.
1.1
1.4

. 2

1.7

32.2

137.0

.9

5.3
12C.8

3.2

5.1
1.6

1.2

3.2

392.7

COAST GUM 21.1

FEDERAL AVIATION ADMINISTRATION . 12C.
FEDERAL MId44AT ADMINISTRATION T. 53.5

FEDERAL RAILROAD ADMINISTRATION . 56.1

NATIONAL MIGMWAT TRAFFIC SAFETY ADMINISTRATION ... 56.6

OFFICE OF THE SECRETARY 11.7

RE SE ARCM AND SPECIAL PROGRAMS .ADMINISTRATION 1. 15.0

URSAM MASS TRANSPORTATION ADMINISTRATION 515.0

DEPARTMENT OF THE TREASURY. TOTAL

BUREAU OF ALCOHOL. TOSACCO, AHD FIREARMS
BUREAU OF ENGRAVING ANO PRINTING
CUSTOMS SERVICE
INTERNAL REVENUE SERVICE

OTHER AGENCIES

ACTION
ADYISORT COMMISSION ON INTERGOVERNMENTAL RELATIONS
APPALACHIAN REGIONAL CONNISSION
CIVIL AERONAUTICS SOARD
COMMUNITY SERVICES ADMINISTRATION
CONSUMER PRODUCT SAFETY COMMISSION
ENVIRONNINTAL FROTEcTlow AGENCY

' EXECUTIVE OFFICE (ENERGY SECURITY TRUST FUN01
FEDERAL COMMUNICATIONS COMMISSION
FEDFRAL EMERGENCY MANAGEMENT AGENCY
FEDERAL NOME LOAN SANK SCAtO
FEDERAL TRADE COMMISSION
CEI4E.RAL SERVICES ADMINISTRATION
lEONATIOMAL CONRUNICATTON AGENCY
mTEAmATIONAt oEyeL0rmem2 COOPERATION AGENCY

.,AGENCY FOR INTERNATIONAL OEYELOOMENT
1NST FOR SCIENTIFIC C IECHNOLOGICA1 COOPERATI041

9.6

04LICII1081
, ESIZ
-120_

47.6

.
2.2
4.1

1.7
3.4

164.0

.9

6.3
145.

1.2
6.5
1.6

2.6

2.8

3815.0

220
111.5
614
56.3
59.2
12.5
1.
47.9

12,5

2.5 1.6

2.1 3.7
1.4 AL_ 1.7

3.6

1.6 1.6
1.7 1.7

.9
.7

2C. 7 25.0
6.6 6.2

412.5 416.9
15.0

2.9 f 3.9
12.6 1 11.6

.9 1.2

1.5 I.)

. 5

.1

112.9

112.9.

INTERSTATE COMMERCE COMMISSION .2

LIBRARY OF CONGRESS . 5.1

NATIONAL AERONAUTICS ANO SPACE ADMINISTRATION 4.5515.5

NATIONAL SCIENCE FOUNDATION
939.1

NUCLEAR W.46,47011! COMMISSION 1ST.
OFFICE OF PERSONNEL MANAGEMENT 6.0

SMITHSONIAN INSUTUTIOM
37,9

TENNESSEE VALLEY AUTHORITY -1--- $9.2

UNITED STATES ARMS CONTROL AMD DISARMAMENT AGENCY 3,5

UNITED STATES INTERNATI TRAOE COMMISSION SO
VETERANS ADMINISTRATION 112.1

SOURCE, NATIONAL SCLENCE FOUNDATION

4e

.3

.2

126.3

:::1

.2

1 5.3
5. 69.6

23,6
04.1
0.7

92.1
96.4
6.6
2.7 A

141.7 I

1_
AIES .. 1 1979 1

_1281--1. 1

1

2.6 1

WILLIS
CSIEETAIES

4r

3.1

4. i
.

2.2
32.5

192.6

1.1
6.5

169,9
3.)

10.3
1.6

2.7

2.7

3960

24.0
121.7
56.1
56.3
62.7
12.0
1.6
49.9

11.9

.6
4.0
3.2
3.9

2.6
1.8

. 6
24.0
7.6

007.0
39.0
1.3
14.2
1.3
1.5

. 4-

141.6

60.4
61.1

.2

45.9

2.7
2.5
3.1
.3

1.6
35.5

1.9.2

.9
5.1

93.0
3.5
5.1
1.6

1.2

3.2

3 72 .

20.5
111.4
48.9
58.0
51.6
16.7
12.9
50.5

9.6

2.5
2.1
1.4
3.6

1.6
1.7

.9

.6
19.5
5.8

34141.11

1.9
12.0

.9

11.5
.5

.1

00.3

10.3

46.1

.4
2.)
4.0
1.0
1.1

35.4

167.7

.9

' 6.2
144.

3.1

6.5
1.6

2.8

2.6

364.7

20.0
106.4
61.6
50.0
54.2
17.0
12.5
3.0

12.5

1.6
3.7
3.7
3.6

.e

.7
21.5
6.3

435.1
15.0
3.6

11.2
1.2
1.3
.1

.2
112.5

4.41

47.11

.2

5.2 5.4 5.9
5017.7 4.196.5 5,002.6 5415.7
1011.7 904.6 870.0 240.6

228.2 145.4 106.6 M.,
6.1 4.0 6.1 1.1

45.1 )74 40.11 45,0

1120 45.4 110.5 91.4

*1.9 1.5 4.2 3.9

r4.1 3.4 2.7 4.1

150.5 123.1 114.1 142,4

60-2

3.2
1.7
.0
.5

1.)
1.2

216.9

1.1
6.3

194.2
3.2

1).3
1.6

2,7

2.7

II 22.0
112.3
55.
45.2
59.2
1.5

. 12.6
32.6

11.9

.6

4.0
3.2
3.9

2.6
103
.s
.6

22.3
7.3

65.2
33.0
3.5
13.5
1.3
1.5
.4
.2

121.5

72.2
51.2

.2
5.2

2 1

A



144LF C-3. FFOERAL FUNOS FOR TOTAL RESEARCH ANO DEVELOPMENT, 5T AGENCY, FISCAL TEAS 1974. 198J. AND 1481

(MILLICNS OF DOLLARS)

O1L1141I105 . ..1 WILLIS
0,GENCY AND SUSDIVISIoN I 1979

I
L1,11SAIL5 I 1979

_1250. .1_ .1211. 1 . 1. .1592._. _1...1411....

ToTAL, ALL AGENCIES 29.916.4 31.878.2 35.692.1 2s.64).0 29.953.0 33.)99.7

DEPARTMENTS

0EP6R4ENT OF AGRICULTURE. TOTAL 681.0 731.7 777.5 655.7 652.9 666.5

AGR1COLIUR6t MARKETING SERVICE 1111- 1.0 1.3 1.3 .9 1.3 1.3
FCONONIIGS. STATISTICS C COOPERATIVES SERVICE 35.5 62,1 44.6 35.6 62.1 44.5
FOREST SERVICE 1C7.5 112.1 124.1 152.2 111.6 110.3 w.
OFFICE OF INIERNATIONAL COOPERATION AND OEVELOPNENT 8.6 9.6
OFFICE OF TR6NSPORTAT109 7 .8 .9 .5 .4 .9
SCIENCE t EOUCA7100. 40mINISTRATION 519.4 575.6 596.0 469.5 4.947.1 490.9

AGRICATL46L RESEARCH 345.8 349.3 403.3 312.9 312.9 300.7
COOPERATIVE' RESEARcm PP 172.6 186.1 194 .6 156.6 186.2 190.2

DEPARTHENT OF cOMHERCE, TOTAL 3C9.4 3)8.3 372.6 305.2 344.7 362.0

BUREAU OF THE CENSUS 3.1 3.2 3.3 2.7 3.2 3.2
ECONOMIC DEVELOPMENT ADMINISTRATION 63.1 36.5 42.0 26.7 33.5 29.3
MARITIME AONINI STRAT 104 14.6 20.0 17.3 19.2 17.3 17.3
NATIONAL 8UREAU OF STANOAROS 67.8 76.1 73.1 64.6 74.1 81.5
NATIONAL OCEANIC C. ATMOSPHERIC ADMINISTRATION ... 171.2 190.2 219.7 190.1 212.0 225.4
NATIONAL TELECOMNICATIONS C INFORMATION ADMIT. 1. 4.1 9.3 10.1 3.3 4.0 4.1
OFFICE OF THE SECRE7ART 1 4 .3 .1

PATENT AND TtA0EmARK OFFICE .5 .6 1.1 .s .6 1.1

OEPARTNENT OF DEFENSE. TOTAL 12,5C6.2 13,787.7 16,606.6 11.697.3 12069.6 15.266.3

DEPARTMENT OF THE *PINT 2,768.7 2,951.9 3.363.9 2.534.1 2.805.1 3,136.5

MILITARY FUNCTIONS ...
5

2,922.2 3.331.6 2.508.5 2.775.6 3.104.2

PAY C ALLOW6NCES OF MILITARY PERSONNEL IN RCO ICC.8 116.1 125.6 100.8 116.1 125.6
ROYCE APPROPRIATION 2,642.3 2,80,6.0C1 3,206.0 2,607.8 2,659.3 2,976.6

CIVIC FuNCTIONS (CORPS OF ENGINEERS) 25.6 29.7 32.3 25.6 29.7 32.3

DEPARTMENT OF THE NAVY 4,335.0 6 .609.6 4,891.1 3.873.5 6,333.5 4.726.9

PAY C ALLOWANCES OF PILITART PERSONNEL IN RED , 86.6 101.1 107.6 101.1 107.6
, ROTtE APPROPRIATION 4,243.5 61702.6 4075.0 3,7111r.: 4.227.0 4,611.7

SPECIAL FOREIGN CURRENCY P4OGRAM 4.9 6.0 7.7 6.1 5.5 7.3

DEPARTMENT OF THE AIR FORCE 6.525.6 5.021.3 3.053.9 4,263.1 6,760.7 6,202.1

PAT C ALLOWANCES OF HILITART PERSONNEL IN RED 264.2 286.6 2,0.8 249.2 264.9 230.6
ROUE APPROPRIATION 6,277.4 6.737.1 606901 4014.9 48475.9 50111.3

OFFENSE AGENCIES 647.6 971.7 1.247. 794.3 938.1 10140.9

ROUE APPROPRIATION 867.6 971.7 1.26 .1 796.3 938.1 1,14001

OIRECTOR OF TEST t EvALuAT1oN. OFFENSE 29.3 32.6 62.2 26.3 32.0 16.0

OEPARTHENI OF EDUCATION 166., 153.1 164.1 136.5 145.9 167.2

DEPARTMENT OF ENERGY 4,63130 4,944.7 4,4196., 4.303.3 6,767.6 4,62102

DEPARTMENT OF MEAL TM AND HUMAN SERVICES. TOTIA, 3.5E64 3,776.9 3,107.5 3,014.3 3.603.5. 3,609.1

ALCOHOL, DRUG ROUSE C PENTAL HEALTH ADMINISTR4TioN I 214.3 236.2 262.1 184.4 201.2 224.2
CENTER FOR OISEASE CONTROL I 76.3 114.5 97.2 72.6 74.7 63.4
F000 C DRUG ADMINISTRATION . I 61.0 64.2 66.2 40.0 67.1 56.3
HEALTH CARE FINANCING ADMIN1s7RATIoN

3

66.4 52.6 111.5 37.1 46.7
HEALTH RESOURCES ADMINISTRATION t ,14 3 3.2 2.7
HEALTH SERVICES ADMINISTRATION .... 30.11 14.8 23.1 21.7 17.6
NATIONAL INSTITUTES OF HEALTH 2,2,353.1 3,161.6 3,272.3 2,641.0 2.865.1 3,041
OFFICE OF ASSISTANT SECRETARY FOR HEALTH I 36.6 35.1 40.7 16.7 25.8 29
OFFICE OF HUNAN DEVELOPMENT SERVICES I 57.1 60.5 56.0 57.1 60.5 56.0
OFFICE OF THE SECEETART 24.7 24.0 24.0 26.5 26.5 26.M
SOCIAL SECURITY AOHINISTRATION 16.3 22.8 23.6 17.4 21.0 21.6

DEPARTMENT OF HOUSING ANO 0118Am DEvELopmENT 67.9 61.5 64.1 74.) 66.1 44.2

DEPARTMENT Of THE INTERIOR. TOTAL 1 4(5,9 625.6 621.0 3954 602.1 422.6

BUREAU OF LAMO MANAGEMENT .... 1.3 1.7 1.6 1.7 1.6
BUREAU OF NIMES 121.0
GEOLOGICAL SURVEY ,

NATIONAL PARK SERVICE
145.6

6.11

116.7
163.2

101.0 117.1
151.5 14:::
11.3 6.6

103.0
146.6

iiiii
&ALICE OF THE SECRETARY 1.4 4.1

OFFICE OF SURFACE-MINING RECLAMATION AND ENFORCEMENT 1 5.0 7.3
OFFICE OF WATER RESEARCH t TECHNOLOGY 1 '14.4,

2.4 1.5
7.3 5.0
32.2 23.1 2:::

3.2
7.3

UNITE') STATES FISH ANO WILOFIFE SERVICE I 63.1
WATER ANO POWER RESOURCES SERVICE r I 12.2 16.2

...-.......1....._ ..... 1--

63.2
1.___".....6.1.....or ._1

614.!

15.7
41:1
13.7

CONTINUED ON NEXT PAGE
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TUNA C -I. FEDERAL FOPS FOR TOE AL RESEARCH AND DEVELOPMENT. 61 AGEMC11 FISCAL YEARS 1979. 1960. AND 1961

IMILL IONS OF DOLLARS)

.."""'
- COMTIMVEO

OUILAIS

AGENT Aw0 sv501v1SION 19T9 1511 IkS 19T9 I__ ..1511 ILS

.1252-- 1-1273--

DEPARTMENT OF JUSTICE. TOTAL
1

A).0 47.6 A2.6 AS.9 44.1 T I
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other science resources .

Oublications

Science Resources Studies
Highlights

R&D Funds

"R&D Expenditures Increase 3% in Real
Terms at Universities and Colleges in
FY 1979"

"Federal Academic Science Support
Row by 13% in FY 1979"

"National R&D Spending Expected to
Reach $67 Billion in 1981"

!,'Greatest Increase in 1978 Industrial
.R&D Expenditures Provided by 14 %
Rise in Compinies' Own Funds" .

SIE Personnel

"Employment Opportunities for Ph.D.
Scientists and Engineers Remain

. Favorable. but Sectoral Shifts are Oc-
curring"

"Employment of Scientists and
Engineers Increased Between 1976 and
1978 But Declined in Some Science
Begs"

Detailed Statistical Tables
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Federal Support to Universities, Col;
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80-310 1 Master's Digree.gelders in the
United States %.

Employment Attributes of Recent

80-300 Science and Engineering Graduates
Scientists, Engineers, and Technicians in

Private Industry. 1978.80
Occupational Mobility of Scientists and

Engineers
-Saence and Engineering Personnel: A

In National Overview
11-312 press Employment Patterns of Academic

Scientists and Engineers, 1973-78
Projections of Science Engineering

Doctorate Suppl
1982 and 19

Com te.

R&D Funds

Research and bevelopment in State and
Local Governments, Fiscal Year 1977 .

SIE Personnel

Academic Science: Scientists and
Engineers. January 1980

Scientists and Engineers From Abroad,
1976.78

Characteristics of Doctoral Scientists and
Engineers in the United States, 1979

Academic Science: draduate Enrollment
and Support, Fa111979

Employment of Scientists, Engineers,
and Technicians in Manufacturing In-
dustries, 1977

U.S. Scientists and Engineers, 1978..
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and Engineers. 1978
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Academic Science: 1972-77:R&D
Funds, Scientists and Engineers, and
Graduate Enrollment and Support

Reviews of Data on Science
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* R&D Funds

No. 33. "State and Load Government
R&D Expenditure', FY 1977",

No. 33. "U.S. Industrial R&D Spell-
ding Abroad"

SIB Personnel

No. 34. ''facand Ethnic Differentials
in Employment and Salaries
Among Federal Scientists and
Engineers"
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