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Thes report 1s the 29th in a series that covers chcnl R&D funding as 1t evolves from one
budget cycle to the next The present rcpont discusses agency R&D funding levels for fnsczl
year 1981, as requested in the revised 1981 budget presented ih March 1980, Ik brings
analysis up to date for relative changes in broad R&D and basig research caregonies, 1981
compared with 1980, and also some agency changes as indicated 1n the 1982 budget, a5 1c- _
vised by the new admupistration tpMarch 1981 ' v
i Areas chosen for special consideration yn this report are amnong those most frequently con-
- nected with curreat issucsio science and technology For example. a secuon of the analysis is
. concerned with R&D funding changes by budget funcuons (nauonal defense, space. health,

encrgyy. as disunct from agency funding changes Shafts «n relauve funcuon shares over the
tast deXde are shown and cxplznzuans given of the reasons behind the changing relation-

3 shnps

) Another section covers Federal R&D support to performers since 1955, the farst year such
data were collected It focuses especiallponFederal R&D support 10 unsversitfes and colleges -
and includes a subsection which deals specifically with basic research suppont 10 the academit
sector

.

"t ' Jokn B Slaughtc: - Co
Director

W : . Nattonal Science Foundzuon

March 1981 [ ' >
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} . The data for fiscal years 1979-81 shown in'the detailed statstical tables, the text tabl.cs?

and ncarly 2l the chants were collected ftom Federal agencies 1n March through May 1980

. and were based on agency budgers as incorporated 1n the President’s 1981 budget message to

<0 .. Congress and later revised The data are acrual for 1979 but reflect esumates, including

- March 1980 budget amendments, for 1981 Fuscal year 1980 data, rcprcscnang obligations

csumated 1n the second quarter of fiscal year 1980, Yeflect congressional appropnation ac-

uons through that period byt do not reflect actions on proposed rescisstons  Stgnificant

.. changes in 1980 and 1981 program lcvels resulung from congressional and executive actions
taken after the data were collected are noted in the text, where possible ‘ )

e b -

{ . Table and chart details may not 2dd to totals because of rounding
. : . t
. v . .
p

To obtamn accurde hustoncal daa, wse only‘ the Latest, detadded
statistxcal rables fot Federal Funds, Volunte XXIX (NSF 80-318), and oot
datz published catlier Agencies revise prior year data when imponant | .
changes occur tn program chassfication and only the latest tables 1ecoty,
N porate such changes .

) .l|' v ) _%

> . - 4 -
<

h

-

- edgments *

r L3
L

. Thys report was prepared in ‘the Division of Sgience Resources Studies under the general
guidance of Charles E Falk, Director, and  William L. Stewart, Head; R&D Exonomic

. -~ Studies Section. Benjamin L Olsen, Study Directog, Government Studies Group, provided
~ dirécuon Eleanor Stoddard was responsible for organizing and writing poruons of the text

Ruth Stegel assisted 1n the 2nalysis and wrote other portions of the text Dorothy K Ham

) prepxred statistical matenzld and graphic illusiheuons.

R R . :




. - ’ - ~ ¥ .
~ . Page .
Highlights” . , ! i '
Introduction . e e W . L . 1x
Sectzon . - R ) .
1 Federal R&D Perspectives . . ' . I
- . Broad Effects of the Budget Revision 1 -
Agency-Program Changes o~ . ) . 2
: Variauons in Budget Esumares . 4
‘ Relaugoship 1o Broader Indicators ~ 4
"' Chanacterof Work . . . / 5,
+ 7 Performers ) . . .6
Ficlds of Scrence ’ _l L z .
. 2 Federal R&D Funding by Foncuon - / 9 ..
The 1981 Budger 10,
' ' Nauonal Defense v A e 11
Space Rescarch dpd Technology . K } 12 .
Health . . . » 13
+ Energy . . e . 13
General Science 13
Natural Resources and Environment 14
nsportation - . ) 4, . '
g;nculmrc - 15
Other Functions . . t 15
Basic Research by Fuicton . _— 15 .
3, Federal R&D Support 1o Performers 5 . ! 17 .
. Sectorsand Agency Missions .~ ) 18 ~
Uthiversaties and Colleges . ’ . 18
Basic Research at Universities'and Colleges ' N - . v 21
. Dutlook . . . .5 . ' 22.
"4 Geografhic Distbution, 1979 . g . . . 22 '
' Synopsis . 24
Trends in State’ Suppon - .o 25
Disuibution of Funds by Performer v e Y27 . .
R&D Blant . ' . 28
Appendixes . ’ ’ ’ ]
g A Technical Notes AN ’ . 30 .
B Eedenally Funded Rcscaxch and 'Dcvclopmcm Centers, = _
Fiscal Years 1979-81 ... . , Y
C Lisung of.Staumcal Tables and Sqmmzry Tables! . . 39
— A
‘Seenoteonp 29 ' . \ 4
T . .




v * L] " - ‘
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» Fedewal R&D obhgauuns (R&D plam exiduded; weaie $35 3 * The amoun provided in the March budger for developm
billion in the President s ievised 1981 budgeuiequesi, vt 11 pa $22 6 bilion 1n (981, was 12 percent higher than the 1980 |
wetit mute thai the wal shuwn fu fiseal year 1780 Fuui Lifihs and was almust enuiely defived from increases for weapuis |

, of the nsrease was accoumed fur by proposed funding fus \he -~ grams of DOD  One-thad of the DOD increase in developr
‘Department of Defense (DOD) - . obligations was related for the M-X stmlchc misstic

* The onginal January budget had shown an increase of 13éccm ’ ' y
tor ali Federa] R&D programs with real growth anuyipated tor * Afrer fout successive years of real growth (an average increas
basic research, appiicd research, and development. After the 5 3 percent annually between 1976 and 1280}, basic resc:

¢ March (980 revision, only development showed real growth ! obligations in 1281 weic expected 1o increase § penent in
Although 2n admunistracion statement 1n August pledged  ad- tevised budger, ot a 1 plrcent decline 1n constant dollars
_ dictonal funds . to maintan 1cai growth of 3 percent un basic $4 9 billion total. however, was a current dollar high A 1
" teseatch + as part of an economuc reviakizauon plan, the uming revision of basic tescarch repotungrby DOD, as well as cong

+ proved (o be untealistic, and no add-on was requested for basi sional appropriatton actons for 2 numbes of programs, brou
tesearch in 1981 ‘ the total to more than $5 billion Even so, the relative gain

: basic research 1n 1981 remaned 9 percent fn current dollars s:
v * As of March 1981 the net cffecyof all executive and legislative . the 1980 base also increased

-

’

funding actions to datc was an 11-percent increase 1n Federal ’

R&D obhg'mons for 1981 over 1980, the same relative inefease
as had been anucipated mn the revised budget the previous
"March DOD still accounted for four-fifths of the increase

* Applied research support, scheduled to fise 10_percent to §
billion n 1981, thowed only the same level of real cffort 2
1980, despite a sharp increase 1 DOD support

* Sice 1975 R&P and R&D plant outlays within the relauvely
controllable porvion of the Federal budget have mamnained 2 » The DOD 5:;:}35‘ in the 1781 bUdSCtJ' cxpouted

13-percent (o 14-percent share An increase of 1 pefuentage noucably affoct three performing seciors that'derive theu dl
point \to 14 percent) was shown tor 1484, even ahcr budgcm cvi- Fedeial suppon from this agency The Federal inuamural se
stons »' . ) , » up an cstimated 11 percent, the mndustnal sector (Sndué
. FFRDC'$), up an estimated 13 percents and FFRDC's
«* In the March 1¥8u zevision of the 1981 budget some new pro- murustered by nonprofit insuituuons, up an csumated 14 |
grams which had been scheduled for large ifcreases 1in January cent )
were cut, among them the automotve basic research program, . .
adminsstered by the Department of Transportation (DOT); the * By contrast. the university-and-college sector would recerve o
industrial ineGvaron program under the Natonal Saence Foun 8 percent more funds ghan 1n 1980. 2 dechne in real Feds
datioh (NSE} add the Deparument of Commerce, and the NSF R&Y suppott for the second consecutive year. The latest d
universiy rc.scarch facilitses program  Almost all thc.'majot sup now tndicate that the 1981 relative increase wdl be closer-t
port agencies showed lower relatve overall R&D increases n percent for this-seetor. ) ..
1981 after the budget revision than had becn shown in January ) °
DOD., by contrast, teccved 2 2Q-percent increase, the same ) N
relauve increase scheduled tor this agcncy 1n the January budget * Among maju fields of suenie, thice weis scheduled for nota

research funding increases in"1981 even after the budget £
ston These were the physital scences—up 14 perce

"The emumace used by the Offke of Managemen and Bodger (OMB) for inflanson i fral yens _ ;
1931m‘?mmutbcumetbcbudercmdmdmmmmdmjmuy 1981 st 16 . mathematies and computer Sciences—up 25 percent,
perceot. bmd 00 the GNP deflator ) psychology—up 12 percent

- .
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This report 1s onc in a recurnyng seiies of
Nauonal Suence Foundauon (NSF) 1eports
that cover R&D acuviues wichin the vanous
scctors of the nauonal evonomy The data
«over Federal Government support of R&D
programs and represent R&iy obhgmoml

levels as reported by individual agencics to .

the Federas Funas for Researh and
Devegopmen:, Volume XXIX survey, con-
ducted by INSE in March tifough May 198y
The 5 Pederal ageney respondents weie all
those that sponsored R&D programs duting
the 1y7y-81 budge penipd

Therr responses were based on funding
requests to Congress for fiscal yeat 1y81, as
contaned 1n the President s 1%84-budget,
presenced 1n Januagy 1Y8v and lacer aevised
1n March The daw incoiporated the revs-
stons 1o both 1y80 and 1981 program i¢vels
The survey wontuned a mere detaiied
breakdown of Federal K& programs than

that requized by the Ottt Mnnagcmcm .

and Budget (UMB, for ity budget analysis'
and alse tncuded some of the smailer R&D
support agencies not wovered_in the UMB
nmlys‘xs -

The Federal Fund) categonies, as shown 1n
this report and :n the appendix tables chat
were released carlier m a separate docu-
ment.- cover Federai R&L daa by agency.

> Ve of %«xmm and Budgey opeim dnsiyses,
Bu"w vy vbe F0ed Siaes Zovernmem Fucel Yesl 98!

"Special Amlym K  Research and’ Development”
(Waishington DC Supt of Dosumenu U $ Go'vtmmcm
Proung Offi}) 1980, p 303
2See Nawonal Scktce Foundauon Federal
and Derelopment, Fical Year) 1975 1980 1981, Volume
XXD¢ Detuled Stinsucal Tables) NSF 80 318) (Washingron,
D € 1980 ) These are obrumble gratu frora NSF

‘wnds for Research .

reseaich, and develupmeny. peduimer,
and ficid of scienee forrhe 979-81 penod,
and by Suare distubuuun fu1 1579 The ap
pendix wbles pronide the dawa in cun
siderabie dewad and indude hiuuuul Jaa
for the 1971-81 pened
. Data for fisca) years 1971 Lhiough 1979
are actyal, but data for the nexi rwo years
dic wenwative Fisual year 480 dawa iellec
ubligauvns esumaied i ihe sewond Guaniet
of final year 1980, indduding ubligauons
cairted oves from puioi-yeai approptiatiops,
as lcpor@ by ihe agencies at tha uJ:c.
they alw indude icsussiuns w pruglam
levels proposed by ihe admubisuavwn
Maich 1986 Fiscal yeat 1781 dawa aie based
on amoums 1cquesied in the President s
1981 budgei. and lawgs chiscd a a4
uoumcnnflmomry measuxe * While 1781
data fut many agénues anfude esumaies fu
carryovers, they du-nut ieflew subseyuen
appropiations by e Congress wi vhanges
made by exciiiuve apporuvomeni

The wext wables and charis in this 1cpon

-
.

. characcer of woutk \basi sgsearch. apphied

-

-> .

~

Jdicavon of fupding changes from 1980
1781 beluie and afiet ihese acuons E
0, all data fur 1780 1emain esumaies 1
icpunt, they will not be, "actual'' untl
1982 budget Likewise, all dara for 1981
csumatcs and will nut be actual uﬂtll
1983 budget

Whle the staustis in the Federal Fu.
survey do nut teflea the prgusion used
auuummg puipuses, they aic ompars
frum one geai 1o the nexi and provid
useful meusdie of uends Classificat
problems exist sn thai some R&D progts
aie¢ now cieaily defined as such Most age
R&D programs have to bc separated
agency respondents from other, larger f
gramy because they are not sdenuficd
budgn “line sems Once idenuificd, Ri
piograms musi thcn be further subdivi
into the survey catcgories Basic resear
applicd iescarch, develupment, perform
seciurs, and fields They must also be she
m wems of dswibuuon w States S
ageney tecotds are often kept by catego
uthey than those requested in the suty

arc based on survey data, i.c . oathe 1981 judgment in reporung data must be used

Federal (revised) budger proposals The

“analyms, howeves, includes nou only &

discussivn of R&D/Emgragn levels as sen
funh 1o the 1781 budget buualsu the effeas
of subsequent congressional and exccutive
actionis Programs aie amlyzcw. buih an
agency and a funcuonal basis with an in-

i
*

e
5ec Offwe of Management and Budger.  Reseah and
Development Revsions 1o the Fiscal Yen 1981 Budgen,  Aprl
174 1980

]
L )

the respondents

The respgndenus, however, have gais
wonstdeyable expenience 1n meeung
sutvey icquucments, and then cfforts
report accuratcly, according to establisl
dcf;muum. have wnunued w amprove
"reliabilicy’of the data When reexamina
of reporung ,systems has restlied
reclassification of data by character of we
ficlds of science, or any other catege
agencies have cooperated tn revising pr
year data'to maintain consnstcncy )

) o il

- -




section 1.

federal ré&d”

perspectlves

Tl 184 Federal budged, a presented s
Juuay 28y, sepesened die suimiulaase
efferts ol duee years of cvviuvn ol Federa
R&D puleses vnn e pan of die Caner ad
minsstratton It included 2 13-percent in-
crease 1n the R&D funding level, cnough to
cnsure real growth for overall R&D support
and for basic tesearch. A revision of the
budget 1n March reduced the R&D portion
to $35 5 ballion in obligations (R&D plant
excluded), which provided an 11 percent in-
crease over 1980, an amount sufficient to
match esumated inflation and allow for
slight real growth (chart 1) * 2 Basic research
funding at $4.9 billion, however, no longtr
exceeded anticipated inflation

The continucd real growth for chcr{
R&D programs was almest entizely depend-
ent on the increase planned for DOD. In-
the ongnal 1981 budget R&D obhligations |
for DOD shbwed a2 20-percent gain over
1980, and after reviston the DOD increase
was sull 20 percent Despite cuts for both
1980 and 1981 1n 2 number of individual
R&D programs of DOD, further revisions
covenng the nsing cosys of fucl and other
items, plus increases for 2 few R&D pro-
grams resulted 1o only smajl net chariges in
the DOD R&D totals for the two years,
Defense was part of the largér budget
dilemma—even with selecuve vuts for 1980
and 1Y81 on the part of all the larger
Federal ’gm‘*ﬁ the uvetali budgey wials

"The exumate used by the Ofie of Mansgement and Budges
(UMB; bor ioflycs i bscai pew 1981 was 4 perceny g the
MEDE U QUG WL VOO Wit WA CCURONLINITU AL jasiany
YORY w1 perreen hased on e TMP deflagm

1§ RD und R&D phny ubligatons ure s vasidered the « hunge
from 1980 w 1981 way al percein wemparcd wath 14 petccn,
octote (i budge revision

’

-

y

Chéet 1. Trends In Federal
R&D Obligetions
(Bemilog aSale)
Bitions of dotiers

“

= Cur_rent dollars
=== Constant (1972) dollars®
- »

nio total
! A

..".-.."'

Development

i

3

)

»

¥

s
»
L} ]
changed Lide an view ol e lav g b
gwean januay and Maci duitie aiowan
lui andiauwn had w be made,
mduy plugiaiin thde weie setaned

niaCdsiL.

*

l’l »

broad effects

of the budget
revisions.

*

It was decided to revise the 1981 budg:
shortly after 1t was issued 1n January 198(
The rate of inflation accclerated at th
tume, and the administration responsed k
using a_ broadly based antinflatio
strategy, .including 2 widespread feductid
in Federal expenditures The admunistratio
stated, hOwcvcr, that care fizd been taken ¢
preserve the “‘guiding philesophy thi
research  and  development  (program:
represent an important investment in th
Nation's future,’” antl the R&D portion ¢
the budget was, in fict, less impaired tha
the relatuvely controllable portion of th
budget as 2 whole

The relatively conucllable area withi
whalt guilays for F&D 2 tvatses are faune
conststs of programs that arc subject to af
nual autherization and appropriation a
tions 1n the form of new legislation, ¢
disunct from the relatively uncontrollab!
area where program nurlays are of a fixe
Ludl ul vpea cuded nacane windel s fuin
vifithel auiangemens dod aie laigely mar
dared by exisnng warures althaugh som
apprvplduvs aie made for admnisuaus

-
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and other program, costs * The relauvely
controllable 3rea was the poruop of the
budget where rlosr reducuons wcrc‘»macic a
the ume of the budget revisions (about two-
‘thards St the cutback occurred in this area) .
Whereas the relauvely controllable outlay
total for 1981 declined by 8 percént after
rtvision, the RséD poriion of this total
\dcc%‘ionly 2 percent

TheNdispanity betwegn defense and all
other D programs was; howcvc;
widened by € budgct cuts (chart 2) In the
January budget R&D programs othef than
thosc for DOD were schcduleil 10 1ncrease,

A

s POTOG
-2 ¢

.+~ Chart2, FY 1980 to FY 1981 ﬁont change In R&ﬁb
] obiigatlon levals, by leading R&D su
‘ .+ 1981 budget revision

collecuvely. by T percent But among the
farger support agencies only tfe Nattonal
Aclonautis sand Space  Admunistration®
(NASA), NSB, the Nuclear chulatoty
Commusstof,{NRC), and the Department
of Labor matched ot exceeded anucipated
inflation 1n thewr 1981 totals After tifg
budgej revision, thé overall increase for the
non-DOD programs was only 3 pergent,
and the NASA increase naw represented 2
decrease 1n real drms

The budges revision, as noted. also pro-
duced a real decrease for basic tesearch

Afrer four consecuuve ycars orf/&l\smnt

lqopcy, boforo and aftér

ﬂl - S - r)
2~4 6 810 12 T 18 1B 20° 2
|

Ty t

L 1 1 I 1
.

" government

agency-
program
changes

-

-

Despite the maintenance of some overa
R&D growth in the 1981 budget. sever:
admtnustratton R&D  imitiatives  wer
blunted or ehmipsted An industry
cooperative  program 1t
automotive basic research, administered b
the Deparyment of Transporrzuon (DOT
ariginally s heduled tor Federal tunding ¢
198} at 4 $2u mullion tevel, was cut 1 $1
milion The industnal nnovaton P
gram, to be jointly sponsored by NSF afl
the Department of Commerce, onginall

. funded at $50 million, was cut to $3

T 1

L 4 - [
Tota} Z »milion This program’ mcludcd th
- establishment of genenc tethnology cente
; poot! tor basi saenie and engineering The o
. . 2 . vl vtedinn 2aiclline ay.:u:m dNULL) e }3
. developed jointly by DOD, NASA, an
NASA . . Commerce, with $24 milifon 1n obligatiol
/. - / in 1981, remained unchanged But wlthl
2OE Pr¢3sdent‘s_,_,1é81 budget tonginal) NSI-' the university rcﬂ:arc‘h facitittes 1m
) rovement program, a new $14 million prc

- HHS ¥ L Pres’d\e nt’s 1981 budget re vsed) N4 gram'm 1981,"535 completely eliminated

: . ' . everal earlier admynistration 1nuttatty
NsF) . IIPIIN. i) v were 1etained. These (ncduded the com
' C . . peutive research grants program within tl’
USDA . - Depanument of Agrigulture (USDA), the T
‘ \ " wp o7 dustry/university cooperaud® rescasch pr
. £eA Y, A gram withtn NSF, the interagency chma
p - 'program, centered in theNatienal Ocean
) ! and Atmospheric Admrmustration (NOA/
Interiof . within Commerce, with punctpal resear
o , . funding from NSF, NOAA. and DOE, an
Al others .o . . the AgRISTARS progiam, tonsisting
RN ; . L ) agnculture and resources inventoty surve
. : ) i ey Hetiaagl detispder TRTRRE Sriising Pl
m&t %WM T ® g Tau ' sobed Ly bour ageiiaes it ARA The Agen
' ) o - v dor ¢ Jnternational  Development  (AID

*Relatvely uncontroliable outlayg cover, payments to In
.drviduals under such programs as satml secunty health
surance vetetans beochis  publi asustame and ouuntiod
assistance plus iterest on dhe publi debe goneral revenue
shanog and othef fxed.cosr and open ended pregrams OMB
itso conmders as relatvely uncostrollable the carryover oudays
from poot yoax contracts and obhgauons that are exciuded

. from vpennded programs and fwed Losis See The Budges vf

the Unued States Government” Fucal Vear 1981 Washungton
D € Supt of Documens US Government Printung Offxe
VRO pp W8 v and busces Tesr 1961 Budpes Revisoms March
1980 (Washingrou D ¢ Execuuve Officn of the Prtsldual
Offie of Manzgoment aod Budget, 19800 Such carrjover
outlays uxlude RaD funds that NSF classifies within the
relauvely conwollable parton of the budger along with Rab
funds not carnied over

] N

dollar growth, which” resulted Arom an
establishedFederal policy, basie research
obligations in the revised 1981 budget
amounted to an increase of 9 percent. Lom-
pared with 12 percent onginally The
largest cuts were imposed on NASA and
NSE, since every major Federal agency was_,
requited undc&}hc"budgct revision policy to
mazke su\bs/ug al redugtions, thuse agenaes
whose programs were almost enurcly
reseatch and development had no™thoice
but to cut such programs, mdudmg bastc
research .

USDA. Commerce and Interior) The N¢
industry/unsversity  Gooperative  [€5€aK
progiam wis 1educed 1n the March revisto
and slight ieductions were made in the i
teragency climate progeam Thg qther pr
‘grams wete not aftected

. The increxse 1n funding for bromeduc
rcscarch within the National Instgutes -
Healih (NIH) of the Department of Heal
and Human Services (HHS) was orly 6 pe
cent 1n the revised budgct The administe
uvn 1eguested support, however, for 5,0

cémpeung research project granes for 198
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to be stzbilized at this level 1n future yéars
with the goal of achleving 2 balancc within
NIH between. noncompeting and com-

peting awards. )
In August 1980 the adminstraton an-

nounced as part of ad ecofiomic revitaliza- .

tion program a planned increase of $600
million dunng fiscal years 1981 and 1982
“to qﬂm‘am real growth of 3 percent 1n
bagic research and development and to sup-
port @ range of new projects that will pro-
motc cooperatve rescarch by government,
industry, and Gniversites ** By the follow-
ing. January, however, the plan for addi-
tional requests for 1981 had been given up
and the relative ncrease for basie research
" Jrassull 9 perceht, or 3 1-percent dechine tn
‘realterms ' :

o agency totals

When R&D totals are considered by
agency, DOD stood out in the 1981 budget
as the only one still scheduled for significant
real growth Despite cuts 1n some DOD
R&D programs. the overall increase be-
tween 1980 and 1981 remainéd 240 per-
cent for an estimated real gain of 10 pergent
(table 1) NASA, the next agency 1n
amount of R&D support. reflected 2 6-
pereent current.dojlar increase 1n 1981 aftet
revisions, compared with a 10-percent in-
crease m the January budget The Depan-
ment of Encrgy (IE) showed & 1-percent
increase 1n the revised budget. codmpared
with & 2-percent jncreasc uually HHS,
fourth 1n amount-of R&D support, was
scheduled for 2 3-percent increase, com-
‘pared with 6 percent in January NSF was
the only one of the six leading suppon
«  agencics to maintain an increase that would
approxymatcly march inflavon—10 per-
cent, compared with 18 percent 1n January
The increase for USDA wasonly 6 percent &

Among all the uther agenuesicpurung 4
much as ${06 million in R&D acuwiues,
only dhiee had funding levels mdiaung a
sustuned effory in 1781 —Commerce, NRC,
and he Ineinauohal Develvpment
Cooperauon Agency JDCA), whivh 1n-
duded the Ageny fui lnveinzuvnal
Development (AID)  Foi one  agency,
howevel, ithe Departmen of Labor, the pro-
jeuigd ancrease sull exceeded inflavon 4

ed on 2 numbea of iy8i

LY
- =

“For & further distussion of specdic programs emphasized or
cut back o 1981 sc¢ seclon 2 'Redenal R&D Punding by
nquon "’

Tabie 1. Federal R&D obligations {:y agency }

* . [Dollars In millions]
Actual Estimated .
‘- Average .
« annual ‘ -
percent '+ | percent Parcen
T ‘change |* changed changs
Agency 1971 1979 | 1971-79 1980 | 1979-80 | 1981 1980-8"
Total ... $15,543 [ $28078 | 81% |$31,878 | 100% | $35492 | 11.39
Department of Defense | , 7,509 | 12,506 66 13,788 102 16,604 20.4
Natlonal Aeronautics e B ’ | -
. and Space” ¢ © ,

Adminlstration 3,258 4,411 39 S114 | 159 |- 5398 56
Department of Energy 1,303 4,635 1.2 4950 | ,.67 4,995 9
Department Of Health | , . _— .|

and Human Services | 71,344 A 3505|127 3777 78> | 3908 35
Natlonal Science - .

Foundation \ 337 808 116 9G4 119 . 095 100
Department of i !

Agriculture v 303 663 102 732 | 104 78| 63
Environmental i o

Protaection Agency 137 410 148 ¢ 415 11 445 73
Department of the s :

Interlor, . 192 406 98 426 49 425 -1
Department of )

Transportation 497 370 -37 ‘3.2 =21 378 45
Department of ™, -

Commerce 144 309 101 , 33w 94 &l 101
Nuglear Regulatory ’ s

Commission ... - 149 — 196 320 218 1.0
Department of Labor 23 137 | 251 164 1 197 193 | 176
Deparimeng of )

Educatl 132 %61 a0 | 183| -79 64| 7.2
viferans Administation 83 127 92 131 - 29 134 22
Intérnationat * : |

Developmentg : ’ '

Cooperation ncy ‘30 106 73 119 117 131 105
Otheragencies | 270 266] -2 310 | 167 | . 355 | 144

'Atomic Energy Commission incl’udmg functions of the Nuciear Reguiatory Commission

Deparimint of Health, Education, and Weitars mirus the Office of Education .

0ttite of Education
*Aggncy for international Development

“Note Data for 197981 are baded on the President's 1081 budget (revised) .

SOURCE Natignai Science Foundation

. ]

A

budger 1equesyy befuie uie nexw budgen fn
1981 was fpumulat€d  Thes  budge
presenied in January 181, iclicwed wn

- gresswonal aciuns 1w daie aud shvwed he

 effects of publi delibeiauon Coungiess had
siighily reduced the DOD R&D requesi,
sitghily wreased the NASA 1equesy, added
to DOE programs 1n sulat echnology.
magneud fusion, and fossd fuels programs,

_and iureased funds fu NIH bomedical

rescarch, A mingmal Yeduouwn was given w
NSF programs -

Thereafter,* the gew -adminustration, as
part of 2 major budget-cutting program to
counter 1aflation, made fescissions’in the

@ 1284 R&D piugrams uf 4i the agenues ¢
vepy DOD. Inueases werg_given DOD pr
gams under 4 puliey of delibelace empha
of die muinay wes The new iesules of e
changes weie apparcnn i he tevived 19
budgel presenmied in Marche 1581, Th
budges showed s inueast oy deferse R
vbligations of 21 perem for 1981 o
1780, an anuitwse of o perceny for NAS
whe same a5 liad beew anuupacgein
previvus budgen, as 1evised), an ghaacase,
4 percent for DOE, artd an increase of 4 pe
centfor HHS The NSF increase in 1981 w
now 6 petcent, and the increase for USD,

12 percent
: . .




variations'in
budget
estipates

e
-
(3

In the 1971 80 peniod 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 acrual year Federal R&D total was
almost - percent lower than the R&q toral
requested 1n the 1973 budger (chart 3)

From 1971 through 1976 the acrual year

R&D totals were Jower than R&D totals that ,

represented budger proposals with the ex-
ceprion of 1074 In rhis period congres
stonal appropriations, on ap overall basis,
did not exceed budget proposals From
1977 through 1980 the trend was reversed,

]

B ulumate totals bigher than those
ongmally requested. In ihe case of those
four successtve budgets, the Congress
repeatedly added o funds requested for
health g energy, and agnculiure R&D' pro-
grams The admunsuauon also added sup
plemental requests (aot part of the original
budget) for the space shuttle and for certain
defense R&D programg, notably in fiscal
years 1979 and 1980, these were granted, 1n
whole or 1n part. For 1981, however, an in-
terruption of the wend may have taken
place by the ume the data become final
Congresstorial  appropriztions, - thus  far,
have been closer to requested amounts than

- 1n recent years, and preluminary data, based

on the sccond version of the 1982 budger,
indicate 2 1981 R&D total lower thap that
requested 10 the March 1980 budget revi-
sion. The attuinment of a higher level
would be ‘dependent on congressional in-
reases thar appeat,unbikely 1o be made

[

-

relationship to
broader
indicators

Placod ag:uns'l large perspecLves Federal

R&D funding reflects some contrasts The
R&D-shate of the.Federal budget has

stapllz d the Federat R&D share of the
grass suduct (CNP hge shown
Mg g -wl leness be Jae
P.cdclaI'R& fund.u';g wathen chit fuduonal

R&D wiai has been 8eckinaing ful 4 number
of years. .

. the federal budget

The share of R&D and R&D plant outlays
within the overall Federal budget has re-
mained yiurrually constant since 1576, That
year-the ratio was 5.7 percent, and in the
revised 1981 budgert the share was again 5.7
percent {table 2). From 1965 o 1975 a
steady decline 1n shate took place while
swia! and et budger pragrams were
gruwiig 4t 4 tasier iawe than R&D pav
grams The st'zbmrv af the raviy in the years
sitce 1675 can be largely axnbed w a
resurgence of growth'in Federal develop-

aae ™
ment programs, related to energy, defense
and space underakiogs, thad have produces
growth il the Federzl R&D' total. Ever
though 2 Federal policy existed from th
1977 budget to the 1980 budget to func
basic research at fevels thaw would allow fo
real growth, the amounts involved hav
been considerably smalles than in the cas
of development. . g

During the second haif of the sepentic
R&D and R&D plant outlays within th
relatively controliable portion of the Federa
budget have also myptained a  stabl
share—between’13 percdne and 14 percen
(chart 4) * The gain 1n 1981 of almost
percentage poutit (to 14 percent) reflects th
fact that redticazons in R&D programs in th
budget reviston were not as great, propot
wonately, as reducuons in other relativel

_ controllable programs

Chart 4. Federal RAD and B&R
_plant outiaye as & ol
of ihe Federhl budl :

. FY o111 ¢ 5;:

1S

thé gross national
product

AY
Federal and indusuial R&D outlays 2
sometimes examined s shares of the gro
nauonal product (GNP) to provide a star
ing point for analysis of the ‘effects
research and development on “¢conom
growth and productivity Although the:

o KA budger cxis w sl Kl progrs to de oy
PARL A o wted DPOL s apais budge: i et b
whsumed m g sppropriacons The moo of R&D oud:
to rehstively Lonuodlable (o0 o) Poders oudan o wskcuint
for purposes of ambyss only aod 1 not used 1a the budy

decnon {romc - ,

- 14




ad
-

Table 2. Federal overall budget outlays and R&D,obligat] '
e °!;nd°33§fayq=’ flacal years 196081 ~ - the national r&d tote

' [Doltars in millions)

- Total Research, dﬂaioomafnt, R&D &,R&D plant outlays Surung 1n the midsixues the shate
Fiscal . budget (- _ and RAD plant, as a percent of federally supported R&D «acuvities with
yoar outiays' | Obligations | Outlays total budget outiays the nauonal R&D total began 2 stes
1660 . $ 92,223 $ 8,080 $ 7.744 84 dechine, which lasted unul 1974, 1t
1961 . 97,795 9,607 9,287 95 mained level for the nexe threc years, a
1962 ° . 1. 106,813 11,069 10,387 97 then dechined further. In 1964 (the pe
163 . L 11,311 13,663 12,012 108 - year) the Federal shate was 66 percent, b
. :% ’ ::g'% :g?f‘é ::;g; . :g; the ratio had fa:llcn to 51 percent by 19
1966 134,652 16179 | 16,018 19 " and in 1981 Hill be an estimatcd 48 p
° 1067 . . / 158,254 17,149 /?‘/ 16,859 107 cent,® Duning this period the indust
1968 178,833 18,525 12,049 95 » supported shate has been rising, with
1969 . 184,548 16,310 16,348 89 dustry accounung for nearly all the rest
1970 ; 196,588 15,864 15,735 T80 nationa! R&D support
197 211,425 16,154 15,971 76
1972 232021 17,098 16,727 . 72 In the sevenues the cmphasts within |
1973 247,074 17,575 17,489 71 Federal R&D total shifted towatd resea
1974 269,620 18477 18R | - . 68 while at the same time development ¢
1975 - 326185 | 19, 19,551 60 unued to predominate In the late sixt
1976 366439 | 218 21,021 57 and early sevenues defense, space, 2
* 1977 ~ . 402,725 25,351 23,380 5§ def -related-
1978 . 450,836 27 684 25 680 67 ense-related: atomic. cnergy ‘progra
1979 493,673 30,454 27.843 56 - were 1n phases of minimal growth or act
1980(951 I 568,900 33,903 ' 31,661 56 decline even through funding for progra
1981 {gst # 611,500 37,470 34,892 ) 57 in health, gencral sciende, and agricultu
"Outiays inciude eXpenditures Pius net ferding ' rescarch was expanding.  After 1973
“Fhess a3LmALES 470 DATAO ON AMUUNLS SHown (N Fracls Yol 148) Budgel Revisions March 1980 |Executive @ff.ce ot the Prevident rehewal of suppont on the pari Of all 1

Cttfice of Managemant and Budgen .
! «  leading, support agencies occurred with 1
SCOURCES Ofice of Managemen! and Budgel and Buresu he BydOel The Budgel of the United Stetes Oovemméns Fiscai

Yesrs 1962 through 1981 Natonal Sclence Foynddlion annusd surveys of R&D Programs of Feders! agencies main cmphm plac‘:d on b:omcdx
~ encrgy-related, spacc-related, and defen
. related research  Now, as Federal Ré

growth contnues, even while the Fede

citeuis van L mt:n;mcd wuly b)‘ ¥ELga ér N shait vl Wit uauvhal wial dechues, he e
vl vl 4 wulliples oL uf untldvuvip, 4 ¢ ch_ﬂ“- Fﬂﬂtlﬂlﬂll‘ld MD phass may shudi ol a’gﬂe;vpmeﬂg
broad measwe vi die R&AD compoita ; mmg“':‘":{“ of | DOD wedpuin puglams pladuce ahie kh
) pmvsdcd?’ by uends wodhie s of die f GNP: FY 1 ;mpcru.s wwaid R&D expausivi

R&D/GNP rauo Peorcent R .

. in 1971 the Fedepal R&D and R&D plant 20
outlay share of GNP was 1 57 percent, and . : h f .’
this shate dechned without interrupuon

. unu! 1979, “although always remaining C araCter 0 .
above I percent (¢chant 5). The ‘estumate for !
1980 shows an upturn, which ts sustained in . WO rk
1981 The increase 1n 1980 1§ latgely 2. § , . o~
mguggg to growth in s%c:gmg for DOD ﬁw o < . J[ , .
an programs, and the increase in ~ .
1981 to g;omh sm anucipated lspm:rl;du;g f;cr ¢ & ns:“ﬂggi};‘g;’;‘ sif":r)alh;‘z::sni fbsscal‘:x
DOD and NASA programs. It shou : v n

- with an upward rrend becoming matked
noted thar Federal ouwlay data lag behund 'QIH T P e Fuptir tor all three character
obligation datza and this s why NASA . " jeet) g ol
would be an mmportant facror along with ] d Mw . work components fell in cutrenc do
DOD in 1981 outlays mmw - betore Lhe star? c:t the sevenues, but as |
Even though the Federal R&D/GNP -

ratio appears to be turning upwatd to the
1977 level of 1,27 percent. the cffects of this  <hanged. Over the 1977 81 peniod a0 10 7 55 Nagoanr saence Foundsoon, Nanosw Paizers
relauonship on the economy are not likely  crease 15 seen :n DOD and DOE acuvities o ond Tebwoogy Resowrver 900 (NSF B0

Wubingron DC Supt of Documents US Governr
to be the samc a3 1 the carlier period since  relauve to NASA and HHS acuviues, with ey, 1930) 1 commins dau fo ’

the rclative ampuname uf vauvus ageney  ~orresponding implications for impacts on o 6 S L e s ton RED placn soss
programs within the Federal R&D rtotal has performers and ficlds dusery does ot report such dats

L . .
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decade began, funding for cach area once

again moved higher, although at vatying
rates of increase (table 3).

L]
s L

L
Table 3. Federdl obligations for
research and development
by cHaracter of work: .
tiscal years 1971-81

[Doitars In millions]

?.

.
™ . ¥

numbes of DOE, NASA, and DOD pro
grams In the revised, 1981 hudgeethe
development compoficnt. was the only onc
to show some read growth—an cstimated 2
percent. Apphied.research funding was vir-
tually unchanged in rezl temms, Thus, the
broad impact of R&D policy for the 1981
budget. would be less to advance scrence
than to advafikc the technological ptoducts
of science, especaally those related to DOD
weapons systems

t

"F

performers

/

The heavy cmphasts on defense R&I
support in the 1981 budget will have repes
cusstons on performers As seen in table 4
three performing sectors showed growt
ahead of anticipated inflation 1n the budge
year These were the Federal intramural s

Research .
Fiscal t .
year | Total |Basic Applied | Davelopment * N ,
1971 $15543 Istou | s3308 |  $10.204 R '
1972 16.496 i-'gg 3426 10,505 ’ Table 4. Federal obligations for research and devalopment
]3;3 :gf‘g 2;:39 g;?; 1::95; . » a . by performer: fiscal yedrs 1971 and 1979-81
fo7s 10409 2506 | 4305 | < 12,198 - ) + {Dollars In mitlions)
1977 21984 | 3101 5413 | 15380 ' ] Actual Estimated
1978 260881 3619} 6.105 16 663 ' ;
1979 28078 | 4007 6576 | 18305, Average,
19801est)y | 31878 | 4509} 7205 | 20075 . v anntfel .
1983 (est)t | 35492 | 4902 8006 22,584 . - p:rcent Pgrcenl .t Prelrcent
R change * change change
"Date 876 based on the Pres.dent 3 1983 budget (rev sed) penor:ﬁ’er 1971 1979 | 1971 %9 | 1980 | 197980 | 1981 | 1980-81
Note Detarl may not add to 10tals bdcauss of rounding
SOURCE National Science Foukdstion o . Total . $15,543 | $28.978 81 |$31.878 100 | $35492 13
) , Federanntra}wsan 4205 7497 754 8052 74 | 8985 | <113
industaal fidns  ~ 76081 12,900 68 1 14558 128 | 16842 143
- FFRDC's' administered 2
: 40
- In 1975 and the years since then. by indUstrtal firms , 480 1.318 135 1,389 54 1,445
* however. the rate of zynflauon \ncreased Universles gnd colleges 1,644 3,888 114 4,207 g2 f 455 83
o [ FFRDC's" administered
cnough 1o "largely cancel out R&D gdins by universities 729 1,511 95 | 182 73] 1734 69
. (chast 1) Since 1975 real growthzcachjcar Other nonprofit : )
has ranged bctwceq\ percent and 3 percent institutions 4631 1.0% 105 1,061 29 1,085 23
with the ¢xception™of 1977 when an 8- FTD%:'_;dmin'S:ﬁ'“ . -
y other nonpro
- percent ‘:‘l'fm ‘I’“"“;dh T;"’ d“‘;‘%‘gg institutions . 210] 39| 73 a8 | 134 75 | 135
constant-dollar valuc of the l'cdera State and local .
total 1n 1981 s still only 10 percent higher  ~ governments 1a1f 310/l 103 36 | 244 | 407 55
than 1n 1971, despste the fatt that funding  Forelgn 83 185 | 119 186 201 1|l -15

has more than doubled 1n thit perrod in
cutrent dollars '

From 1971 unul 1976 applied research
was the only arez 1n which some real growth
took place, Basic research and development
funding actually declined @ real terms be-
tween 1971 and 1976, but tunding'tor cach
, of these components ; began to rise.the nexs
year From 1976 to 1981 the most rapid
rates of growth haye been shown by basic
pesearch and development, especially by
basic research, whitch has benetited-trom 2

deliberate support policy on the pant of two.

successive adminssggguions. Only in 1981
was this policy reverstd in the March budget
revisions, a constant-dollar decrease of |
percent was indicated for basic rescarch
This appeats to remain the case for basic

research tunding 1n 1981 atter later congres- |

sional and admintstratve actions,
Development tunding hes grown r prdiy
since 1976 a8 2 result of the gro of a

-
"Fegeraily funddd resnarch and devaiopment centers

Nots Qate N:‘ 197981 ars based on the Prasident s 1981 budget (revised)

SOURCE National Science Foundaticn
v 1

’

-
.

Bgtween 1971 and 1981 the average an-
nual rate of increase for basic research is an
esurnated 1 9 percent 1 constant dollars,
for apphed research, 1.5 percent, and for
dcv&lopmcnt. 05 percent Despiic the
momcntum of recent years, the real levdl of
development funding (strongly ued to
ucnds 1in DOD development support) 15
sull well below the 1967 high pount,
whereas basi reseanch znd applied research
funding atcained new rccord levels by 1978

In 1981 the share of dcvclopmcnt within
the Federal R&D totat is an estimated 64
percent, applied fescarch, an esumated 22
pereent, and basw research, an esumated 14

percent {

-

»

tor, up an estihated 11 percentan 1981 th
industral sector, including federally funde
sescarch  and  development cente:
(FFRDC'sy, up an estimatkd 13 ;&cmm
and FFRDC's admingstered by other nor
profit instututions, up an estimated 14 pe
cent The strong growth anticipated e
cach of thesc areas would be almost cntre
. engendered by DOD programs DOD istt
leading agency sponsor of R&D perdforn
ance by these sectors

The unsversity and collcgc sector showe
an increase of 8 percent in the 1984 budge
somewhat less than anucipated fﬁﬂmon ]
this tase HHS 15 the leading supporr agene
by far, and the small rclatve 1ncrease :
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suppor chac was cxpcu::d to be provided by
HHS tended w overnde an excepuonally
high (19 pereny inurease in planned R&D
support i the universicy-and-college seccol
on the ‘part of DOD The second agency in
size of support 1s NSF, followed by DOD
The NSF projecred , iv81 increase was il
perent as 4 result of the budgec revisions.,
considerably less than the ingrease in 1y80
Even with some addiuons to NIH and NSF
iﬂdmg by-the Congress, the universicy-
<wollege sewor was sull expecied w0
reccive incrcased R&D support at 2 rate less
than inflacon in 1981 Lacer data, based on
the revised, 1982 budget. make this expecta-
tion 2 virtual certainty
- As in many yeats of the previous dccadc.
}tdcrai intramural pedformance i the 1981,
. budge acwuni®d fut an esumared <3 pet
cent uf wial Fedesal R&D support and ex _
tramural performance for whe resc In-
“tramural pertormance includes not only
durett R&D activiues in Federal laboratorics
but also the costs of admnmstcnng those
and extramural R&D acuviues 'Indus:ry
{including FFRDC's} conunued to accounc
for appr tely 30 percent of joral
Federal R&D performance JUniversities and
colleges accounted for 13 prrcent of che
total, compared with 11 petcentan 1971 7

’

fields of |
science

Federal obligattons for rescarch were
-schetduted to reacha total of $12 9 billgnin
1981, an csnmatcd 9 pcrcc:;u increase, the
same fate as the average annual intrease for
the 1971-80 peniod (9 4 pereent), The total
subsumes seven major ficlds of scicnce plus
a “*ndt clsewhere classified” area, coversng
muludisciplinary projects within a broad
fteld and single-discipline projects for which
a scparate, field 15 not specificd in the
" Federal Funds teporung system Rates of

growth for indamdual fields of science vary
considerably from overall growth rates
The life sciences have been the leading
.field.in terms of Federal research funding
stnce 1971 and accounted for an estimated
34 percent of the Federal research rotal n
the 1981 budger fcharr 6) The average an-
nual rare of growrh berween 1971 and 1080

For o ullet disuasion of Federai R&D pedormen sec seuuon
3 Federsl Ra D2 Support wo Pertormen

L] ¥
was ki 3 perenc, che highesc of any majus
ficld, buc the inurcase anuupaied in the
1981 budger was only 6 percent This un-
vrease 1efleceed. huefly. the small inucast
allowred w NIH biomedical 1eseaich piv-
grams

Engineenng, nuw 25 percent of ihe

Federal iesearch toral, grew au an average -

annual rae of only 73 perent in ihe
197 1-80 period but was expetied w shvw aid
mucasc of 10 pereenc in the 1981 budger

ly all of this gasn would resuit flum
DOD ograttis wcheduled fui an i
per.cny 1isc) DOD conuiburtes thc iugcm

>

‘Chart 8. Trends in Federal
obligations for research by
fielg of sclence: FY 197181

) (Semilog scate)
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shae of iescands suppurt w s e
fullowed Ly NASA, DOE. amd NRC
1981 NASA sdppuit is expeaed w dedd.
and DOE suppuit to ineqse vnly shighily

The physical suences ieptesem 18 p
cent of all Federal research support 1n 194
Afiei 1egusiciing average annual gruwih
8, pereeni begween ly7i and 1980, o
weic scheduled fut 4 14-percent gain in |
181 budge, 4 1ciauve imucase giaiei it
fur all ‘he wher maur ficlds  exu
mathemains and wompuier wiences, T
pvjeaied growih ilciicu.cd AN ANOUUIK
zdmifustiauun puiuy vl speuial atcenuon

1c fesearch in the physical sciences
make up for a fong-term contracuon 1n st
port The largest increase for physics
shuwn by DOD sewnd only w DOE
amuufit ol suppuit w phyne Inaedes
suppuit by DOE and NSF weie 4
substanual  As fui the twu viher physi
suenes,  chemsity  and  astronomy.
moderaic inucase was seen in chemis
support in the 1981 bydget. mostly spur
by NSF, and only 2 slight increase
astionomy, reflecung vhe budger cutba
for NASA, the leading support agency

The cnvironmeptal  scacnces—atm
phenic.  geological, and oceanographic
make up 10 percent of the Federal rescal
total 10 1981 The bradd ficld grew at
average annual rate of 9 8 percent betwe
1974 and 1980, second only to the |
sciences  The planned increase v 191
however, was just 6 percent Sincg NASA
the leading agency sponsor of environm:
tal sciences research and since NASA
ccived notable basic research cutbacks in t
Martch budget revision. the relauvely sm
increase for the cnvironmental ficld as
whole can be ted largely to that evel
NASA support 15 centered n the am
spherie and geological subfields Ocear
graphy, however. 15 funded principally
NSF and DOD. and these agencies’ pi
jected 1981 incrgases that would allow |
some rea} growth ,

The socral séiences. now 5 percent of ¢
Federal rescarch total. showed the slow,
growth of any major ficld 1n the 1971-
timespan~—7 0 percent A T-percent |
crease was also projecred for 1981 In
past 10 years annual funding for the soc
sciences has declined 1n real terms T
social sciences field s chiefly supporned
HHS through programs ine health c
tinanung, human development. and me
ral healsh followed by LISDA with a2 stre
wonueniration 1n S oNMiLS
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Mathemaucs and compurer” saences,
pow 3 percent of che Fedepal research total,
sgrew relauvely rapadly in tunding in the
1971-80 period-—at zn average annual rare
of 9 3 percent—and tn the 1981 budget was

scheduled for.a 25.percent increase, by far -

the largest relauve increast of any ficld Av
present, DOD accounts for the chiet sup-
port 1o thus tield, with NSF next A 3u-
percent increase for DOD 1n 1981, mostly

in COMPIKEr Suenes, ul auess all mapu
DOD subdivisions A lo-pereent increase
for NSF was relased to increased basic
research support 10 both computer suences
2nd mathemagics

- v %
Psychology, the smallest of the majo
tields i1 terms of funds provided (2 percent
of the 1981 Federal rescarch total). showed

a 12 perceny anciesse in the 1981 budget
This wmpued with an average annua
growth 1ate, of 8 3 percent in the 1971 8(
umespan Aftor sluw growth in most year
of the sevenues, significant growth was jn
dicated for bath 1980 and 1981 The larges
suppoft to research 1 psychology 4§ pro
vided by HHS, fulluwed by DOD In 198
the chief impéus 1o givwth stéms fron
DOD,. -

[
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federal r&d fundlng
by budget function

For the pasi devade NSF has uassured
Fedeiad R&D piugiams vis o fuin uvisa] Lo
v vbran a iiew of leadung aseas of R&D of
fun, whew aclauve wtagho s die paal pug
ture, and theu changes ove sclected penods
of ume For the 1980 20d'1981 budgets the
funcuon classificauon system has followed

. that of the overall Federa! budget witfi only

vne adjusumenn Of the 15 budger fune,
uons with R&D components, one. generai
science, space, and teibmology, has been
dimded savw tve fuivuuns Spave rpean
and rechnology and generas suzemee Al the
other funcuions used for the R&D analysis
are synonymous with budges funcuuns

On thus basss, the.areas that have grown
most rapidly in the 1971 81 penod are

» » -
encigy, generas nienve, beasth, and nasuras

resources, and environment, among the
eight major functions (chart 7) * Energy
agd gtuardd aine cach wiicased mue

t
-,
*Mugor hucsctaots are defied s chose wath L&D fundug scveis
of more than $300 malloa i the 1981 budget (revmed)

" . almos three umes wabie 3,. The shates of

«  data dor the 1979-31 fancuon sody were iakoemanon pronded

- fice of Munagement 1od Budper (OMB), and budpet 1mend-

/ Y,

Moderaie growth has been shown |
agrusssure sitd merwnas acjemse. R&
fundmg for each of these areas more W
duubled in wusmeny duilars between 17,
and 198i. The share of aghcuhum with
, , . the F;denl R&D toral, however, increas
P only ffightly while that for nzuonal defen
mﬁ“&’ﬂ‘:«m‘“&“’ o o m‘: was sull Jower in the 1981 budget than
wuchiyy socs Dudgry auainTy @ ok oeso ko wogroeeas— ahe years from 17710 dirvugh 1574 wabie 6,
fandiog dkwsans The ey maee recem NSF uncoon repom Slow growth in the i0-year peniod w

Sour
bave herclore, boen bused o budger sudhornry Souces of tecorded by space research and technolo;

Sy e geeon e spoam Acune K Recwws as  and samspursasion, and he shares of ca
‘D'“""“"“"'"E " :ez':;l:‘“d‘“ Ef“"h" ?‘“‘H P'T:lp of these tuncuongwithin the Federai R&
Yew 1981 Badges Revson, March 1980 1nd » paper,  totalfell.
Resanh 100 ixrriopaoos Rormoms © o fec e %« JFhe analysis wna foﬂtﬂn 15 Lon.fmcd t
Pudges dueed Apil 17 1900 che lax o wmed by he Of - (hegy epht major funcuons since thay ha
accéunted, for at least 96 percent of :
Federas R&D suppuni w cach yea of i
197i-81 umespan They contain nmnl
all Federal &vclopmcnt programs, whi
usuuig enii the highesu wsis The resean
prograis within these functions cut acro
all Helds of science whereas the nesean
programs sponsored within the ‘small

thzn six umes o terms of R&D. funding,
and heand and nﬁ‘um LESULILEY iniCased

these fout fumuuns alse grew withun the
Federzl R&D toral © \

-

ment poscficstions meued by the apencs. Ste Naoomd
e Foundsown, Fremm Ky Fanding oy Bnsgn Fam

ton MYmrQM'hnﬂabkmmm Prograen data
Based oa cbligacons for the years 1971-77 were taken from
earlicr records and sranged sccording v the bydget fuocuon
R 4, showsd De oot Gixl dobla WIDOWND W peroeal .
changes sbown xa thss scemoa foo the mom recent budger
penod will didfer slgindy from those shown foe the Federal
Ot and 2LTDCY PIOETIDM Mt 30c000 1 whxh are based oo

.

* 'm
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Chart 7. Federal RED funding by budget function:
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e FY 1971, 1980 (est) and 1981 (est).
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When the ofigirial budger for 1981 wa:
revised downward in March, the chuef dolla
reductions 1n R&D programs were Made ir
the space and energy functional areas (rable
5) '0 Next were.health. general science, anc
tansportation  Reductions for defense
naturdl resources and environment  anc
agncdlture were minimal Whale all majo
funcuons revealed smaller relarive increase
berween 1980 and 1981 han had oniginal

" been planned texsept encrgy, which showec
a decrease) the change for overall defense
R&D progiam. was negligible with the
result that the divergénce berween the
defense area and all other areas becamt
greaier

Defense, with 2 21-percent anticipatec
R&D increase in 1981, was the only area «
exceed the projecied rate of inflation (char
8) General saence, with 2 10-percent an
ticipated incpease, just marched the prob
able inflatbn rate Every other major func
tion (except Energy) shpwed an increase tha
amounted to 2 decline 1n real terms Spac
research  and  technology, which  hac
onginally been cxpected to recewve 11 per
cenf more fungs in 1981, thereby keepin;
pace with nflation, was feduceds®o 2 7

* percent intrease zfter revistons

\

*The cdwation auung cmployment and socral Kicne
funnon was wrualty reduced the most—trom 1 oo

RAC m e lemd o % mitian tar W6 onon orvseo § o
anlimr e el s ane e d T gerew Toin b L
ool aEgUly

20 :




< .. Table 5. Federal RAD funding by budget function' fiscal years 167181

[Goas n mitlions) -
Actust Y Estmatss
* Fungtion . 1978 | varz | 0ora | era | vers | were | verr | overs | 1980 61
" e ° ' March | Revised March | Aevised -
] . v [ Jaruary |oreduction |orequest | January | raduction | request
1
Total , $15 543 1519 498 [$18,600 [$17 411|519 029 {520 780 1520 984 [$28 517 [320 040 [$32 050 | - 5208 | S1 545 | 598597 | - seee | 336528
National defenss 8110 | 4907 9002 | 9018 9879 | 10430 | 11,284 [ 12899 [ 13791 | 15002 -3 | e ) o1 -19 | wur
Space research and lachnology I8 | 2932 | 2.2 2,702. 2704 | 3130 35| 348 | 2989 468 - 4608 5119 -2 4,918
Health 1288 | vsar ] 1se5{ 2009 270 | 2351 | 2620 29es | 3401 | des2 | -m se0 | aser - 37¢2
Ensrgy ; 8| st e | e 1383 1649 | 22| 3ase| 3481 3bm -89 3765 | 3709 F -12a | asrs
General scance 513] b2s| es8| vew| rand]| esal era| 1050 | vite| r2ee - 1248 | 1435 -84 137
Katura! resources and environment 415 L)s ] 554 518 624 <] 753 o4 | 1010 ] 1,000 - 10% 1144 w4 1,040
Transportation T8 559 72 o 635 | ~4m ™ s ™ 141 -2 850 917 -4 76
Agrcutture 29 24| 08| 33| sz s as7{ s | esz| e -3 w2 40 -8 e
Education training employment, gnd ’ 7 .

30C18] SHVICHS 5] 238 220 28| 20 5] 2m0| 5| 3 a7 -39 437 &% | -mm M1
Community and regiona] Sevelopamnt f L] . T2 &2 <) 109 w0 2z 127 125 -3 18 143 -8 137,

interrationa! atfairs 2 29 28 24 29 42 ] 47 17 127 - 127 138 - 138 -

’ Vetarans benefits and secvicas ‘83 ] 74 88 -3 » 107 1% 123 126 - 12 138 -5 130
Commerca and Irousing creda » 50 50 51 65 & tal n 74 107 - 107 19 -5 14
incoma secutity . 145 n 108 n b “ % 47 57 83 - 43 8 - %
AQmIn siraton of justice * 10 2 K] s & sl '® & a7 s - ey “ - Y

£GaneTal Government i ] 7 9 12 12 13 18 23 21 4 — 21 23 g - 23
Listad in dwscending ordar of 1981 budge!l authonty Data tor 1971 77 are shown ' obhgations data for 197581 gee shown 15 budget authonty '
Note: Datait may 1ot 800 0 1010:3 because of round ng -
SOURCE NILONa! Scance Foundahon . *
L) [
. 1 -
- » -
‘ Table 6. Percent distribution of Federal R&D funding by budget function.’
n ti I - fiscal yoar 1971-81
ationa ‘ -
' Foncton o1 | a2 | wrs | 1era | 195 | oaers | a7 | owers | 1979 | 1980 est fom

d efe nse ' . Totai 100.0% | 1000% | 1030%¥000% | 1000% | 1060% | 100 0% | 100 0% | 1000% [ 1000% | 100

. Nationsl cafense 522 | sap | s3s | s1s | ses (02 | 493 | aae | ars | Taro | sa¢

H \,\ Spece research and - , .

. . technology 9e | frs | se | ass | s | a5 fag | 131 137 | W5 | 134
Hea'tn 83 94 94 1149 114 13 110 w2t oy s 101
. Erergy 3s 3% 3r Y] 72 79 W7 118 19 18 101
T Genaral'science 33 38 39 43 43 41 a1 ag 39 39 34
In the 1981 revised budget nauonal [seewiscenes | )
defense R&D  programs, azmounting to .+ emeronment 27 29 3% 39 33 33 a1 3 35 34 33
. ; -~ ;
* $18 1 billion, made up 51 percent of the I’g‘m“”‘“u‘:“ S L I T B S winlnrulyals
s
Federal R&D total, compared gith 47 per-  eoucation vaining ) . .
< smployment snd ! . N

centin 19?0 National fefense 1'made up 7707 i e baa b oar bora b s el sol 31 21!+

of all the programs of DOD (except civil  Community snd regionns - ,

- . ) 1
programs of the Army Cotps of Engincers) mmm’" o : ; g : ; ; ; : 1 s :
,andahe defense-related programs of DOE . ypuerans benatits ang ' L
Ifi the furst half of the seventies growth in o rovsng o ‘ 8 4 5.4 4 ‘ 4 A Ll
Federal R&D programs wi¥slight, and 1n  crear s 3 3 3 3 3 3 =] 3 3 3
o ~
face, ponedistent 1n constant-dollar terms,  'rcome sacunty* ’ s ¢ 4 A 2 2 2 2 2 4
- ; Administration of fustice 1 1 2 2 2 2 1 2 z |..2 1
Nonctheless, the share of the defense func-  genar govechment o+ o @ 1 P 1 1 1 1 1
uon within the Federal R&D total was “Caee ingercending order of DudPeL Buthority amounts n the (981 budgl (revised .
“ highgr than at present, although 1t began to "1t ihan 05 parcen ' .
¢ ; [ o tota) t
decline after 1972 (1able 7) In the early  NI¥ Detwimay rotedd tototals becase of rouddng .
SQURCE. Nationat Science Foundst:on 4 . d

s@/enties, even though space programs were
reflecung anoual decreases, the R&D fund-
g withufi must wiher futnuuns was gruw  cnuugh w amouni w vintually level funding on R&D programs suthiicnuy o permi
ing enough w muic than offses the space o almosi every yeai. The pujecied 10- el increase thaigths In che 1v81 budg
dedine and thus picvent gruwih n she  perieny ieal giuwih fui nauonal defemse  this underlying ubjestlve had reached ¢

<

defense share . R&D programs in the revised 1981 budget  pression in the R&D area in the form
Nut unind 1976 did R&D fundiig fui na aefievied the evolution of & new Federal  signdiant inureases,in mosi defense R&
Uunal defense began w st anieal weims,  pulicy wwaid defense suppuit as 4 whule msson areas Eden though reductons we

rhas pattert wnunued fui two muic years In the 1780 budged the Presideri had an | made in March in sume DOD pgbgrams. d

and chen eal deddines socuned in 137% and  nuunced a plan ful 3 peneniacal gruwih in umig OsB vi‘ﬂscl and other sems and d
1980 Changesn fundung fu defepsenihe  defense vuilaps an urder w meet NATO  anureasey sgiven 1o sume other DOD R&

- second hall of the sevenues. geie small  wmmaments, but ths plan did puidevolve  programs uffser the reducuons.
. ) P

o - . ) 21 - ) «
ERIC ' '
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to less than $600 mullion, an increzse of 54
percent 1n .rtmtegrc‘R&D programs, mostly
caused by an $881 ‘milion increase for
developmeni of the M X inicicununeial
batlistic misssile, &0 increase of 10 percent to
$5 7 billion, 1n tagtical R&D programs,

which are all directed to development of .

- combat systems for gencral purpose forces,
and an ncregse of 35 percent, o 816
bitlion. in mtelligence and communications
R&D programs The largest share of the in-
creas¢ for overall DOD programs in 1981
was found 1n the strategic program area,
. ssrz_tcg:c and tacutal programs together ac-
To
crease
DOQE atomic energy defense activities
{amounung to 7 percent of the natonal
defense total) were scheduled to grow 14 -

AR 3 tally e hgl.. Ly dge
s ke Mao b Tl Frageas R&L g
VESTINE A Tieaby Tal# gl e beddl o (e

. defense atomyc energy R&D total. was ex-
pected to grow by 13 percent Naval reactors
development. next 1n size, was expected to
increase only 4 percent Inertal confine-
ment fusion showed proposed growth of 39
percent ‘and, defense waste management.
proposed growth of 29 percent

.
space fesearch
and technology

Space rescatch and technology. which
amounted to $4 9, billion, or an esumated
14 percent of total Fedetal R&D budget
authority 1n the 1981 budget, 15 an area that
declined 1n absolute funding berween 197
and 1974 and thereafter has taced a steady
nse, largely as a tesult of actvines related to
the space shuttle program (table 7) The
shuttle, whith 15 moving from a
developmental to an opetational phase, was

" . xcheduled for a manned orbital test fhghtin |

1981 At almost $2 bulion in projected

funding, it 1s the largesr single Federal R&D
program *

nted for more than one-half of the in- *

- e o oo e

Chart 8. Percent change, FY 1980-81, In R&D funding for major

functions* In the 1981 Federal budget {revissd)
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All acuvities assigned to the budget func-
tion of space are,conducted by NASA and
all NASA pdgrams, are R&D-related
NASA, unlike other! agencies, had no
choge 1n the Masch budget revisions but to
cut R&D programs Since thé shuttle pro-
gram was a staied administra commit-
ment, teductions had to be made by NASA
in other programs, although some of them
were shuttle-related Fou example, wittun
the broad space transportation systems

SQUACE: Hatioral Scienas Fowndiltion At

(STS) area both the operauons capabil
- development progamr and the operayo
program wicre reduced in line with a plan
¢d delay in the launch of the internatior
solar polar mission to 1985 instcad of 198
Within the space science arca the phys
and astronomy program was consideral
reduced 1n 1981 as a resuls of the solar po
mission delay The reducuons included
sterch-out vl mussivn develupment as w
as shuttle/spacelab payload developme

»
L

Table 7. Federal R&D funding by major budget functions:’

Average annual percent change in selected perlods

R / Actual Estimated”
Function 197174 | 197479 | 1979-80 | 1880
Total 39% | 108% 97% 11 8¢
Naflonal defense C 36 | 89 85 | 211
Space research and tachnotogy . -39 80 i61 68
Health b ! J o 105 73 39
Energy : . 110 355 88 - -24
General sclence . 135 84 113 101
Natural resources and environmegnt 75 144 80 48
Teansportation -16 29 76 19
Agriquiture 65 120 a1 54
Aliothers -18 26 139 -60

‘Listed In descending order of 1981 budgat authorty
'Based on the Pragident s 1981 budget (revised)

Nore Calculstions ars based on obiigational dats tor the 1971 77 pariod and on budget authonly dats For all subsequaent y8or

.
SOURCE Natlonal Sclence Foundation

Oy

-
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and muisgion’ management THe planctajy
exploration“part of space science showed a
20 percent reducuon (which mostly prc
ceded the March revision) beiause ihe
Galilleo mussion 16 Jupiter was divided .nwo
separatc launches for the orbuer and probe
spnccraft in 1984 (onginally planned i be
launched as a single spacecrafein 1982)
Within, space and servesinal appination,
the largest single progiam is the Landsat D,
which received increased funds in the March ©
budgu ICVISIONs 1o (ovel unianucipdted
development costs | The laigest progiam
rcducuon was .\pphcd 1o the opeiational
land observing system  The next lasgest
reduction was propased for the carth 1adia-
uon budger expeniment No setbak oc-
cutred, however, in plans fui & doubling of
funds for the agriculwural remowe sensing
(AgRISTARS) piogiam The space com
munucations prugiam was scheduled far 2
26 percent inirease, 0o vutback occuiied
Space research and se hpolugy, designed
to provide a technology base for current and
future activitigs, showed alrfost level fund-
ing in the 1981 budger Supporimg ac-
tipmses (tracking and  dawa  acquisition)
dikewise showed little change 1n funding

health

As can be seen in table T.\fundm.g for
R&D pivgiamis widun iic*healih funcuon

expanded more rapdly in the 1971-74°

peuod than those within all other major
funiions  Duting these years the health
shaie gf%thesFederal R&D total e from 8
pereeat o 12 pereent Bur fiom 1974 to
1972, health funding greg_at the same pace
as o§lieall Federal R&D funding and thkee
othet mayor funcuens exceeded the mr.pfe-
growth for health In 1980 and 1981 che
esumated increases fop health research hﬁc
insufficient to offset inflauon and the share
of healih amorig &ll Fedeial R&D programs
deddined w 11 percent inche 1981 budget
Almosy all (e programs withun chiss fune-
uon are sponsorcd by HHS Of the health
R&D total' of' $3 8 bullion i 1981, the
biomedical rescarch activities of the Na-
uonal Insttutes of Hezlth (NIH) within
HHS iceounted for approximately 85 pei-
cent The Alcohol, Drug Abuse and Mental
Health  Administrauon  (ADAMHA),

anuither subdisisiun uf HHS, awwuntied fon
the next largest share

»

-

Budger authoiny fu healh R&D pro-
graros showed an inurease of 4 percent in
the 1981 rewised budget, ompaied wath ©
pereent ongingly Most of the NIH in-
sueutes were given small telative inucases,
o1 none. in the 1981 proposals, as part of 4
“no’glowth” poly Woik on ancer was
scheduled for a shght dedine, ind hearnt
1eseaich was expecied 1w nacase by vnly 3

perent The excepuens wo this pulicy were

cnvironmental heahh 1esgaich, up 13 pei-
cemt, and  arthuny,  metabolism,  und
digestive discases tesearch, up 9 percent
The instituies concerned with cancer and
heart seseach together weie expecied 1o -
wount for 44 percem of the NIH wotai 1n
1981, compared with 31 percent 1n 1976
when their combined share was hughest

An inucase of Ll percent was given o
R&L programs in"the menual healih aiea,
iepresenting the »ewond anpual inuemen
of funding 1 implément the iecommendan
tuons uf the Presidem s Cumm:ssxon on
Mental Health \‘

» - «
ehergy -
/

* Energy was‘the only mzjor funcuon 1o
show a deuease in overall R&D budget
authority 1n 1981 Funding dropped 2 per-
cent 1n the March budget 10 2 net total of
$3 7 bilion, compared with a 1-percent
decrease in the oniginal budgetr  Most
engigy pluglams aic sponsoied by DUE, the
rest by the Nuclear Regulaiory Commission
(NRC), the Environtnental Protection
Agency (EPA), and the Energy Secunty
Trust Fund (ESTE) Encigy represegred 10
pereent-of all Fedeial R&D budger autho-
1ty in the 1981 budget, compared with 4

‘pcrccnt 1n 1971 (chart 9)

In the ealy sevenues encigy R&D tund-
ing giew moderately, mostly as 2 1esult of
investment in the breeder reactor program
Between 1971 and 1974 the encrgy funcuon
£ICW 4L an average annual iaie ol 180 pei-
vent. which was sull slower than growth tou
the heahh and geneiai xicne funcuons By
1975, however, the effect of the 1973 OPEC
ou embargdiwas seen 1n a pn&&:ous In-
uease 1n funding for energy R&D pro-
grams, especially in fossif fuels, although ali
other aweas—nudlear, solar, geotheumal,
conscrvation, and biasic cnecrgy
sctences—-showed notable growth Between
1974 and 1979 the aveiage anniual incicase
of 35 5 percent in funding for encrgy R&D

IW

programs fa surpa¥sed growth ratcs
other funcuonal areas

In 1y8U. however, the rate of incr
dmppc shathly as almost all encrgy |
grams— xCpt those related o basic ent
scienes, safery, and &nergy-relzied
vitonmental  jescerch—showed  mar
stowdowns in funding A more ma
phase of enecigy program development |
been reiched 41 the same ume that a po
of budggE 4usteriy was snnounced

In che 1981 budget the administrat
plan o halve funding for breeder rea
systems, anduding  terminacion | of
Chinch Rivet demgnstiation project, ¢
wibyied to the srlr’;ﬁ met decrease in bud
authority foi overall energy R&D progra
Signidrant incieases were sull planned
basic energy sucnces, geothermal, magn
fasion, and solar energy programs Fu:
fiom the newly established Encrgy Seu
Trust Fund were aliocaied to voal R&D
grams 1w ad in develoment of technol

- for large-scale production of synfuels

1981 the mix of encrgy programs |
evolved 1o 2 point at witich nuclear p
grams, both fission ind fusion, represen
35 pcngcm of the enecrgy R&D total, o
paredwich 31 percent 1n-1971

-\
—\a'n'o—shgre of l‘uding

functions In the Federal
R&D fotal® y
$15.5 bt $35.5 til, 5
%mt N < o
l-— All others —=]
General science
,80 B Enargy
< Health ¢
eol Space research
and technology
L 4
40}
- National —=
2'0‘:‘ detense
FY 1971 FY 1081 (gst.

SOURCE. Natignal Soience Foudetion

general
science

The geneial science funiuion shuwcc! .
increase of 10 pereent, o $1 4 bullion,




R&D budget authority in the rcvxsczﬁ”l
budget, compared with a 13-percent 1n-
crease 1n the oniginal January budget. Pro-
grams subsumed within this functdén are
viewgd as contributing to the Nation's
scientific bage 1n the broadest sense. Al the
R&D programs of NSF and the three basic
sctences programs of DOE are included
General science programs made up an
esumated 4 percent of the 1981 Federal
R&D total The comparablé share 1n 1971
was$ 3 perecent . . .

In the 1971.74 perod funding for
general science R&D programs grew at an
raverage annual rate of 13 3 percent, second
only to heaith R&D programs In this
penod NSF research support was cxpand-
ing. partly through acquisition of a number
of DOD basic rescarch programs that were
transferred as a result of the Mansficld
Amendment and partly as a result of 2 new
NSF program of research applied to na-

uonal needs. by which basic rescarch find-

ings could move more rapidly into, practical
applications In the 1974-79 pleiod the
growth of the general science funcuon wis
slowed despite a boost 1n basic research sup-
pow A 1977 and subsequent years that was
part of admsnistration policy .
. Whale ncatly all the programs withtn the
general science function are basic research 1n
nature, most basic Jescarch—74 percent of
the Federal total g, 1981—1s subsumed
under oth¢r budger funetions 1g support of
other national needs, " Such as defense,
health. or space ¢xploration
In 1980 and 1981 the general sciende area
reflected somewhat higher growth than in
the 1974-79 penod because of the ad-

minstration policy of providing real in- %

creases 1n basic rescarch support Not only
NSF programs but also DOE high-cnergy
physics, nuclear physics. and lfc sciences
programs benefited from this policy Before
the Match budget revisions general science
progms would have grown by .scveral
percengage potnts 1n constant dollars, and
afeer lt;‘mumn they were at least oot &x-
pected to dechine

As réflected in the revised budget, NSF
programs were expected to grow 10 pereent
in 1981 A significant gain was indscated 1n
mathematical and physical sciences, and
high relattve increases were sull givery to
cross-durectorate and ocean dniling pro-
grams despite budget amendments. An -
crease of 10 percent was proposed-for DOE
basic sciences programs, including a $22
mullion increase for high-cnergy physics

- .

natural
resources
and- . .
environment

s

.

‘R&D programs within the natural
resourced and cnvironment funcuon grew
taurly rapidly throughout the seventices, they
were third n rate of growth after energy and

health R&D Pprograms In the 1971-81 °

pentod the natural resourccs ang cnvifon-
ment share within the Federal R&D totaf in-
creased from slightly less to slightly more
than 3 percent,”and the dollaf total i the
1981 budget was $1 1 bullion

This funttion 1s madc up of all the R&D
programs of EPA cxcept the cnergy-related
covironment program that 1s sabsumed
under the encrgy function, cight broad pre
gtams of the Department of the Intenior
concerned  with wa® resources, land
management, mining, geological surveys,
fish and wildlife, and recreation, USDA
forest fesearch, the entirg R&D cffors of the
Naxtonal ©ceanc and Aumpspheric Ad-
minsstration (NOAA) within the Depant
ment of Commercd, and the cvil R&D pro-
grams of the Army Corps of Engncers

The growth of EPA programs has played
an 1mportant part n the growth of ttc

. whole function, foilloged by cxpansion of

NOAA and Geological Survey R&D pro-
grams These programs, which picked up
momentum 1n the second half of the seven-
ties, embodied cfforts toward the attain-
ment of a more healthy, natural environ-
ment, improvement of weather and carth;
quake Pprecheuon a@d) management, and.
better development and usc of the Nation's
mincral resources.

in 1980 and 1981 the growth rates for
natural resources and cnvironment slowed
and wete runnng behind estumated infla
ton. Budget tevisions for 1981 were
minimal, however, and did not change the
tncrease, projected at 5 percent The conser-
vatton and land management area showed
growth of 10 percent. covening expanded
programs 'of the Forest Scrvice within
USDA. The pollution control and abate-
ment area, entrcly made up of EPA pro-
grams, showed an incgease of 7 percent, in-
cluding strong cmphass on solid waste and
toxic ‘substances rescarch. Most other pro-

¥ a 24
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grams, such as thosc of NOAA within C’;;
merce and the Geological Survey and "the
Bureau of Mines within Iqterior, showed
almost level funding

LY

transportation "
Transportation R&D pmg;ams have

reflected the slowest growth of those within
any major funcuonal area, and n the 198)
budget were scheduled for only a 2-petcent
inctease, to $87% million Berween 1971
and 1981 the share of this function withir
the Federal R&D rotal fel! from 5 percent «
an estimated 2 percent
Programs within.the fransportation func
tion consist of all the R&D acuviues of the
various subdivisions of the Department o
Transportation (DOT), the acropautica
reseasch and technology program of NASA
and the R&D programs of the Marime Ad
minstration within Cogmmerce .
At present the NASA program account
for more than onc-half the transpormatio!
R&D total, and tht Federal Aviauon Ad
mustration (FAAY programs within DO
fofmore than onc-tenth After 1971, fund
tng was terminated for work on the av
supérsonic aurcrafe under FAA, and R&I
funding for the transportation funcuon w3
reduced accordingly Desprte almost stead
growth 1n the sevenués i the NAS
acronautical research and technology pre
fgram, the R&D total for transporwation di
not exceed the 1971 level unedl 197§
Growth for this program continued, and ¢
the 1980 budget tite only R&D. progras
that showed a gain cqual to inflation w:
the NASA acronautical research an
technology cffort
Air tramsportation R&D funding was ©
pected to decline 1 1981, however, as
_resule of decreasing funds for the NAS.
acronautcal n:scﬁh and technology gr(
gram, largely refictting the phasing d T
of work on atrcraft energy cfficiency
In® the revised 1981 budget, groun
transportation R&D programs increased |
percent  because  of  the coopcrat}\
automouve research program (CARP), f
which $12 million was added in 1981 afv
an $8 millon reducuon from the §:
ilion orignally budgeted This progran
lanned as a joint Government-industry ¢
ort, was to be admunistered by DOT Wi

F3 [




Lt . J )
othér agencies participating Agcncy financ dcvqlopi%cm programs, of HHS, and all J&  jcss than he rake of intlation and the t

ing was to be provided by the Encrgy
Security Tra% Fund Thc next admtmsm
tton cancclied the program

agriculture

+
-

. The agnculture fufiction has masntainéd
2 s:cady 2- pcrcct'ft share of the Federal R&D
total 1nsthe 1971-81 period Each year has
regusrered some fundihg. growth, and in the

1974-79 penod the growth accelerated 1n ®°

accord with a public_perception ghac the
food demands of an expanding world
‘population called for a* greater focus on’
agncultural rescarch The 1980 budger n-
crease of 9 percent, however, did not quuie
meetesumaced inflation
In the 1981 revised budget the overall in,
crease for agriculture programs. to $634
rmillion, was 5 percent Within that total,
however, basic research in agriculture was
scheduled for a 12-percent increase The
" competative rescarch grants program an ad
MIUStEation nitiative now 1n 1ts third year,
was scheduled for an mcrease of 56 percent
This.program is encitely basic research
The agriculture funcuon (CODSISES  ex-
clustvely of USDE\ programs, of which the
Agiicultural Research (AR) program area,
almost enturely made up of in-house work,
15 the largest and the Cooperative Rescarch
(CR) program area, covenng work at
* agncultural expenment stations located 1n
all the Scates, 15 next 1n size A relauvely

small amount of R&D funding was assxgncd'

to the Economics. Staustics, and
Cooperatives Services (ESCS), within the
agnculural funcuon in the 1981 budget

.

other functions
, .

The remaiung eight functions together
made up 3 percent of total Federal R&D

budget authonty in the 1981 budgert.
Among these, the largest was*edymnf:}

traming, employment, and socul services,
with $341 million 1n funding, or 1 percent
of the Federal R&D jotal This funcuion 1s
made up of the education programs of the
Department of Educauon, the human

R&D programs of the various Department
of Labor subdivisions, In the 1981 budget

teal dechine 4 five years, Total bud
authority for” basic rescarch 1n 18l

revision the Jargest R&D program 1cdw.uog., esuumated z¢ $4 Y bilicon mblc 8) Asub

for any functon was made in a Labor pro-

gram( to devclop and test models for the
jobs portion of the administration's welfare
reform proposal Sinice this program was the
largest within the function, the overall
funcuon reflected a funding decrease of 25
percent from the 1980 level

-~

'basic research
byfuncuon

»

-

In the Jatuary budger the inuease in
budget authotty for basic rescarch was |2
pereen, sufficienc for real growth, thus con-
unuing a Presidenual policy irinated in the
1977 budger After the March reductions
the iclative increase became 8 percent, or

quent admmlsmuon decision 10 prov:
addiional funds for basit rescazch to ass
real growth in 1981 was found to
unrealisuc 1n view of the uming and the ;
vent of a'new admumistration. Thus,
basic research total 1n 1981 was an Cstima
$5 0 bullion, 6 3 percent aboye 1980, or
esumaced real decline of 3 percen
.hudgec audhority dollars (These data we
“taken from the 1982 budget as revised
the new admunsstration and betore sub
quent actions of the \Congrcss )

The chief areas to tecerwe funding redu
wons 1n March 1980 were space, gene
science, and health The largest cutsin ba
research werenfor agencies whose progra
ard prumanly rgscatch and, or developme:
1€, NASA and NSF Whiie most leads
. funcuonal areas still showkd real increases
funding for basic résearch after the re
sions, the constant-dollar decrease |
health, the lcading atea, and the decres

Taiaie 8. Budget authority tor ba'sic research by function;
fiscal years 1979-81

[Dollars in mitiions)

1979 1980 1981
January | Proposed | Revised | January | Proposed | Revise
Function aclual | esiimafe | jeduction | esuimate | esumate | 1educuon | estima
Total $4,08 | $4,527 -$16 $4.511 $5,068 - $192 $4.871
Health = 1,579 | 1,724 -13 1,711 1,831 -36 1,79!
General science 1,026 1,138 - 1,138 1,309 - 49 1,25¢
Nationai defense 365 441 -2 439 533 -15 51¢
Space research and p N
technology 440 STY L - 454 490 - 81 4
Agfzulture 222 | 245 -1, 244 o -3 | on
Engrgy 172 188 - 198 236 -7 2%
Natyra! resources and -
environment 131 139 — 139 152 - 15¢
Transportation . 75 85 — 85 113 -8 10¢
Education, {ralning ’
employment, and )
soclal services . 59 82 - 62 73 ~8 / 8
Commerce and
housing credit 10 k 12 - 12 20 -5 14
Community and . .
regional ’ .
development g 8 - B 13 - LI
Veterans benelits and .
3efvices 10 10 — 10 1 —_ 11
Administration of N
Justice 10 10 - 10 10° - 1C
Income securﬁy 1 1 - 1 1 - 1
Genereal government {1} {1} — {n {1 - {1
International atfairs - - — - - - —
Less than $500 000 '

Note Detdil mey not add 1o totels because of rounding
SOURCE Nations! Science Foundation




Fob sRie Cwen oD wilenir Jullds stianglhe
b hur boed thie pdtrall Tedesdy suprpon e vey
tor 1981 ichart v
. Health representedpuimost rwo fifths of
all Federal basic tescarch support. and
general saence represeneed onc-founh Na-
tichal defense, the third functonal area 1n
amount of basic research support 1n 1981,
accounted for shghtly more than one-tenth
Recent gruwih 1in defense support has been
part of an established DOD policy to pro-
vide substanual real growth 1n technology
base programs in order to maintain 2 lead 1n
U S mitiary technology The defense area
showed an increase of 18 percent 1n basic
resedrch funding in the revised budger
Space. which had fallen’ from third to
fourth place 1n amount of,198} support
cven before the revision, wli*ekpected to
show an absolute dechine (6 percent) in
basic research funding-—the only funcuional
atca winh 4 lower funding level 1n 1981 than
1980 The most impoftant cuts In space
were related w the postponement of the
solar polar mission and shuttle spacelab ac-
LIvItiCs -~
Five of the eight leading support aMas
continued to show growth cqual to of ahead
of anuapated inflation 1n the 981 budger
stde frofm Space. the cxteptions to real
rowth were healths (up ¥ percent) and
natural resources and cnvironment_{up 9
percent), An unusuzily large rclat\\fb 1n-
crease—24 percent-—was shown for basic
rese.rch within transpotiation, even after
the budget revision Most of this inercase
was _rclated to the proposed amtomotive
basic research program ¢

Congress ancreased 1981 dynds for some )
R&D programs 1n heaith thrgefgh 2 continu-

ing resolutton for NIH, but this action was

major function

[ . ‘ i
Chart 10. Percent change, FY 1980-81, In basic research funding for | !
J In the 1981 Federal budget (revised) - .

, ~  Percent
* 10 5 g

- PO R

-

Fedeta} baslc
*  research fotaf

Natlonal defense

ook
&CIng
and tethnoieay

. . I:!ealth

Energy

a ‘

General

ience

Natural resources
and environment

f’ransponation

Agricultyre

L

. Pl

Sgnows I SeSCeEing order of 1981 RAD bIkiget sithortty. \
SOUACE. National Sclence Foundelion

~

foliowed by 4 proposed iescission of $50
million for NIH on the part of the ourgoing
adminsstration  Congiessibnal actions have
also included the restorauon of some funds
for NASA space saences and the gianting of
the DOE basic scicnce request and the re-
quests of NSF and USDA  Subsequent 4¢-
tons of the new adminustration included
rescissions an 1981 total basc research

-

.

amounts for all leading support agencies €
cept DOE and DOD, wagh the largest ¢
directed to NSF The net effect was to pr
duce an esumated increase 1n 1981 ov
1980 basic rescarch budget authority of
percent—onc-half of the increase plann
in the onginal 1981 budger Inreal term
anucipated growth was converted to

dechine
24
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federal r&d -

support to -

perform,ers

- 4

In the i98Q budgel an esumaced $26 5
bullion, or three-fourths of the Federal R&D
toral, was expecred o be direuied o ex-
wamural performance ihrough c(pnuaces
and grants, and an escumaced $3.0 builron
-was expeured tw be dacaed w0 mmmural
performance, mcuding whe conduc of
daec R&D awviues as weli a5 the ad-
" wmumssaauvn ol both exuamur and un-
cramural R&D acuviaes,

Throughout the sevenues, the mdusuizal
sector led among all performer groups,
«foilowed by the Federal inuamurai secol,
and the umversiy-and-college  seun,
University.-admimstered FFRDC s are cur-
enuy fourth m size of effun, aithough
some years they have lailen behund e

/n—l :

: Y

vihes nonprofa ms:hnun group whan
i1).

+While the relauve posiuvns of these ma
joi performng seuwrs have temaned
almost congtant suxe 1233 «Wwhen perfuimer
data were fusu wollected by NSE. the pro
poruon of wok perfurmed by cach has
shifted Industial suppunt moved fivm 31
pereeny of the Federal
a high of 65 pcrcem in 1961, largely
berause of the gromh i NASA programs,
2n0d then feil wo a low of 48 perceny an 1974
and 1973 when both DOD 4l NASA pip
grams were «n low-gromh phases Sumila
fluctuanuns vccutred an Wy e of o
aamural R&D suppun. While fupding fu

ntramural woik has ineased sicadily vves
&+ -

wial iz’

.

the years, ¢ inuamural share of

Federal R&D totdl was 36 percent in 1
buu fell vo Mow of 18 perieny .n 1963

by 1768 was 23 peienn Throughout
1771 81 penwd 0 Luas sanged berween
pereen and 28 peceny Universiudes

\.qung have shown almust onunu
funding growih sine 1953, when they
wounted ful 6 pewer of all Federal rese:
angd developmem, and cheit share has

wended w grow Iu 1780 chey aviounted
i3 percent of the toral, buu in 1981 ¢t
sharc was expeuicd (o derease to 13 pere
musuly as 2 iesult of the laige inurease p
ned fur andusuial perfurmance of D
PLuBLdinis \.U]‘hbmi‘:d wih he aclaw
small suicase For HHS QRTH) progiams

x
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FFRDC's adminsstered by universities
*were funded at almogt the same level as the

academic sector 1n 1953 but thereafter grew
far more slowly, never accounting for more
than 5 percent of thé Federal R&D total.
Thrc_c-quz:lcrs of their suppert has been
provided by DOE"and 1ts predecessor 2gen-
cies.

Nonprofit * instituttons (ncluding
FFRDC's} have consistendy performed
somewhat over 3 percent of the Federal
R&D total. For many years these have been
most heavily supported by HHS and DOD.
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sectors and
agency .
missions

The use of scctors bears a relationshsp to
the character of work to be perfformed (chart
12) While ¢vety sector possesses the
capability for all types of R&D perform-
ance, development 15 laggely performed by
industty and basic 1 h by universities
and colleges Applied research on the other
hand, is fauly evenly shared by the Federal
intramural, industnal, and academic sec-
tors. The differing mussions of the in-
dividual agencies determine the character of
work to be performed. 2nd this, 1n turn, mn-
fluences the degree of reliance the agencies
place on different performing sectors
* DOD#NASA, and DOE have always sup-
ported the largest development programs,
and for all three agencies two-thirds or more
of therr current development requurements

_ are met through ndustrial performance In

the late sixties and the first few years of the
seventies, Federal industrial support waned

both absolutcly and in comparison with—-

other performing sectors This was a pertod
of decline for DOD 2nd NASA R&D pro-
grams, " following ecarlier cycles of rapid
buildup. In 1975, however. development
funding began to tise significantly for the
first time in cxgh.q;a{,fpumd by a surge
of investmenr by DOD and DOE  espectally
DOD Thereatter stcady Incrgases 1o
developmeny tunding have been shown to
both agenues (with the excepronpt DOE
m i981) and steady bur relatively smaller
nureases tor NASA  and industry support
has grown accordingly

Approximately onc-half of the Federal
basic research effort is performed on univer-
sity and college campuses where specalized
resctich talent and laboratdries ate concen-
trated Not surprisingly, the agencies that
lead 1n support to basic fesearch also lfzd in
suppott to the academic scctor )

HHS and NSF are chiefly responsible for
support of basic reseasgh i 1981—pro-
viding 37 percent and 19 petcent of the
Federal total, respecuvely. DOE, NASA,
and DOD together accounted for another
33 percent of the Federal basic research tofal
in the 1981 budget. HHS, NSF, DOD, and
DOE are’the four leading agencies in spon
sorship of academic R&D performance *

2

In the 1981 budget s in earligr year
die Federal wuamueal perfuimdine seo
was characterized by an fmphasis o
develupmem and appled iesearch Eve
though this sector ranks second 1n Feder:
brasic reseaic]s ptl‘fulﬂmﬂut afier universiag
and colleges, the comparauve amount ¢
basic rescarch is small and 1ts share of 2
Fedcralvntramural work was only 13 percer
in 1981 The lcading agencies in support t
development—DOD “and NASA—at
leaders 1n R&D support to the mntsamur
sector, as are the ieading agencics in suppot
to applied rescarch (DOD, HHS, an
NASA) it should be noted that DOE,
leader in support of both development an
applied rescarch, relies more on FFRDC
than other agencies and supports relativel
lirtle intramurdl work .

in the 1981 budget the effect of DOI
funding on performers was pronounced Fe
example, the 20-percent increase 1n defens
R&D obligations was reflected 1n estimate
increases 1n Fedetal industnal performanc
of 13 percent (including FFRDC's) and 11

= tramural performance of 11 percent

universities
and colleges

.

Since 1961 at least two'thurds of th
funds for university and college R&D pe;
formance have been provided by th
Federal Governmenr ''  insurutons «¢
higher learning have become Increzsing
dependem uo Federal research granes an
other funding mechansms 25 an uid 1 th
education of graduare srudenes and suppo:
for science research sraff and 25 2 source ¢
funds requured to admunster and matntas
high quality R&D capabilities. Graduat
students in the sczences develop knowledg
and skills in cheir specialties throug
performance of research under the guidanc
of men and women working at the frontse.
of theur ficlds.

The groundwork for Federal use ¢
unversitzes and colleges for needed researc

_was put 1n place dunng World War II an
1n the years immediately thereafter, Polics
were then established for agency relatior
ships with universites 1n the use and
minsstration of research grants, and mor

Parvermi o) St

» ot Found i
Technology Resoxrcar. 1980 op ot
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Ohert 12. Federal obligations for ressarch and development by * - - .
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agenctes have come to use academic per-
formers and to use them 1n more extended
capacties .

At present, universitses and colleges are
responsible for approximately 10 pescent of
the research and development performed
nationally In 1955 unuversiues and colleges
performed only 5 percent of all research and
development, and 34 percent of ther sup-
port was provided by the Federal Govern-
ment in the sixties, because of large 1n-
creases 1n support from Federal agencies,
uaiversity-and-college performance grew to
9 percent of natonal R&D performance and
tacteasing portions of support were denived
from the Federal Government This growth,
ncedless to say. has not becn supported
untformly by the agencies In 1955 DOD
supported 47 percent of the university-and-
college total, HHS (then the Depantment of
Health, Education, and Welfare),”19 per-
cent. USDA, 14 percent, and DOE (then
the Atomic Energy Commassion), 13 per-
cent By 1964, HEW had become the lead
agency. with 39 percent of tho total, fol-

[

lowed by DOD with 26 pcrclcm, NSF with
12 percent, and NASA with 10 percent

In the 1955-64 penod much of this

change was related to the launching of the’

Sputnik satclice by the USSR n 1957
which sumulated a response 1a the form of
accelerated R&D actvities on the part of the
agencics of the Unuted States Goverament

Growth 1n Federal funding to universiues
and colleges occurred at an average annual
rate of 250 percent berween 1955 and
1964 NASA was established 1 1958 to,
pursue the Nation's exploration of space,
and although several years passed before the
NASA contmbufion became noteworthy,
the cffect of the Russian achrevement on
DOD and ‘NSF was immediatc R&D sup-
part of the unwversity-and-college sector by
these two agencies grew significantly and
conunuously At the same tume, rapd
funding growth (especually for NIH
biomedical research) occurred within HEW
because of public faith 1n science as a source
of solutions to national health and aging

;o &

among those of the highest Guality In LA
NIH 1mtiated 1ts Health Sciences Advanc
ment Awards. mostly at the graduate scho
level, to institutions which had alreac
demonstrated spme  accomplishment
1967, DOD started projece THEMIS *
strengthen the scientfic and cogincern
capabilities of selgcted academit institutro

“throughout the country ” NASA awards

funds for trainung and fesearch through
Sustarning University Grants Progtam

From 1967 to 1970, despite these pI
grams to imptove academic capabilites,
deceleration of Federal suppsrt to unive
sitics and colleges took placc—an averz
annual 1ncrease of only a fracuon of 1 pt
cent, of a decline 10 real terms DOD a
HEW were the chief agehcies responsit
for this situation

By 1971, however, Federal R&D funds
to universities and colleges began to
crease, and the next penod of supp:
(1970-75) reflected an average annual £
of growth of 10 3 percent 1n current doll
(or 3 6 percent 1n constant dollars) Att
start of the sevenues, HEW accounted .
46 percent of the unaversicy-and-colle
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Chant i3, Trends in Federal R&D obilgations to@ﬁnﬂtios

and colleges: FY 1955-8%.
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total. and by 1979 this share had nsen to an
esumated’ 33 percent  Large sums invested
by NIH in biomedrcal research. especially
for cancer and heart disease, tended o be
directed o umversity medical schools,
HEW fundigg. more than that of any other
agency zffecred university and college R&D
gans 1n this penied

Further increases 1n ' funds to the
academic sector were provided by the
predecessor agencies of DOE Increases n

mvestment (espeaially between 1973 and

1973) were related to the energy cnsis that
was ¢xacerbated by the OPEC o1l embargo
in the fall of 1973 NSF support to unwver-
siues also continued to be strong duning the
1970-75 period  Although the Foundation's
suppon encompassed a wide range of fields,
the physical and environfiental scicnces,
the life sciences, and engineenng received
the largest amounts of support DOD sup-
port to universities, by contrast, showed no
growth 1n the furst half of the seventies
Between 1975 and 1979, the acceleration
10 JAPPOLT (O VMIVETSILICS and colleges con-
tinued at an average annual rate of 127

* percent (o cutrent doliars, or 5 0 percent 1n

constant dollars Growth 1n agency support

20

#

during thus peried was most significant fo)
DOD (129 percent on the average an-
nuafly}, DOE (10 4 percent). and USDA
(8 6 percent) HEW and NSF support con-
tinued to grow, but at slower rates A turn-

about n DOD support from eather years,

- . - o3

Ve .-
Voaved i yis g m e rale o4
spoistaed m haolopy base weak wal

il petamen wak Ui duim ol e
ing the overall DOD intramural share of
R&D performance to 30 percent by 19
Thus. as obligations for resea
(rechnology base) have grown 1n re
years, morc of the research funds have b
obllgatcd to extramural performers, v
universities the Icading choice for b
research

The 1981 budget showed a decrea
rate of Federal support to universitics
colleges In current dollats an estumatec
percent increase was shown for al] Fed:
agencies between 1979 and 1980,
another 8-percent increase berween 1
and 1981 4wable 7) In constant dollar
decrease of a fraction of 1 percent
shown 1n 1980 and a decrease of 2 perc
in 1981 {chart 14) Agencies with the lag
tncreases berween 1979 and 1980 were I
(up 14 percent) and NASA (up 13 percer
Between 1980 and 1981 DOD was
pecied 1o gacrease umversity-and-coll
R&D support by 19 percent, NSF, by
percent, and DOE by 10 percent A sma
(3 PRIt wiatass v e pdai ul HELS,
leading support agency, tended to dil
the overall cffet of these gains The
decline 1n overall R&D support resul
from the March attempt to batance
budget In the onginal budget the ove
1980 and 1981 levels of R&D funding
academnia had been cven with the rate of
flauon

Table 9. Federal obligations for’research and development to universitie

and colleges by agency:

fiscal years 1971 and 1979.81

{Dollars in miltions]

Actual Estimates
. Average
) annual l
percent Percent Percen
’ change. change change
Agency 1971 1979 | 197179 | 1980 | 197880 | 1581 1980-8°
Total $1644 | $3.888 114% $4,208 82% $4,556 83%
Department of Health and ol .

Human Services '629 1942 | 151 2,091 77 2,206 54
Natlonal Sclenca -

Foundation 267 617 | 10 702 | 138 776 | 105
Department of Defense 210 432 94 457 58 543 | 188
Depariment of Energy 1 94 280 | 138 . 272 48 Zoa 95
Department of Agriculture 72 200 | 138 214 72 228 58
Natlonal Aeronautics and

Space Administration 134 144 8 183 | 132 167 25
Allothers 166 294 | 138 3091 51 340 | 107

‘Data have been aCjudtad 1o reflect ondy hewith snd huMan services Programs (withoul sducation)

PALOMNIC Energy Commussion dats .
JOURCE. Nsvonal Science Ffﬂndtnon




basic research at
universities and “—
. * colleges

Berween 1971 and 1979, the avegage an-
nual rate of growth for federally supponcd
basic rescarch at umversities and tolieges
was 11 4 percent (table 10), Dunng thl.s
pertod there were large increases in NSFand
HHS support and a dechine 1n DOD sup-
port Notable growth in NSF funding oc-
curted in 1971 and 1972 when the Founda-
tion 2ssymed a number of projects support
for which had been dropped by DOD and
other mission-onented agencies 25 a result
of the Mansfield Amendment to the 1970
milttary procurement authonzation Thus
amendment restracted DOD to the support
of mcarch projects that had a ‘*direct and
apparent’ rclauonsth?q specific muilitary
functioris and operations. NSF budget re-
quests for fiscal years 1971 and 1972 in
cluded sums to accommodate these add:
tional rescarch projects  funds which
became part of the NSF budget base In
1977 a sgcond instance of sharp upward
growth for NSF basic research occurted
when the adminsstration placed special em-
phasis on ‘basic research as part of budget
stategy In the two subsequent budgets,
although the ernphasis of basic research
conunued, greater responsibdity for sup
port was placed on misston agencies and
NSF increases were slowed

In the past decade NIH has assumed an

»increasing-share of all research supported by
HHS, now accountting for approximately
four-fifths of the HHS to1at The two in-
strutes withtn NIH concerned with cancer
and heart research have always been the
largést, and therr growth from ' 1971
through 1977 was far more rapid than that
of any other institute except the one con-
cerned with the environmental health
wiences. A national crusade to conquer

cancer was tnitiated 1n 1971, and a sumilar

artack on heart disease was initiated in
1972 In j978 and 1979, however, relatsve
gans 1n research support for almost all the

other NIH arezs surpassed cancer and heart

research although by this tume the two con-

~cerned institutes accounted for one-half of
research funding for all the NIH institutes
The growt 10 research support to these two
institutes was responsible for most of the
rise in HHS buasie research obligations in the
,years between 1970 and 1977.

Table 10. Federa! obligations for basic research

universities and calleg

by agency: fiscal yearg 1971 an 1979-81

b {Doliars In millions] <
Actual . Estimates
Average ) .
annyal
percent Parcent Parcant
- change change change
Agency 1971 1973 197179 1980 1973-80 1981 1680-81
“ Total $873 | $2,086 | 114% | $2.288 | 108% | $2,522 | 102%
Department of Health and L
Human Sérvices 1358 1,021 | 141 1,103 81 1,177 67
National Sclence
Foundation ... o 220 574 | 127 653 | 138 727 | N2
Depantment of Defense . 120 183 40 190 | 185 239 | 254
Department of Energy 173 97 37 114 { 175 130 | 138
Department of
Aeronautics and . -
Spage Administration 50 97 86 108 | 116 m 28
Departmsant of Agriculture 28 B4 | 145 90 77 103 | 140
Allothers . - 19 23 58 294 -8 38§ 221

'Data have Dean #0jusied 10 reflect only health and human senices prwm (wrrthout aducation)

TAtomic Energy Commssion data,
SOUACE Malionat Science Foundation

Between 1979 and 1980 Federal bask
rescarch support wo universiues and colieges
incréased by 11 percent, and the increase in
the 1981 budget was an esumated 10 per-
cent, of no more than the rate of inflation
Lesser increases were allocated to applied
rescarch (tablc 11) A spectat effory was be-
ing ‘made 10 1avest 10 argas that would
strengthen the technology base for defense
and engfgy programs. Whereas DOD basic
research suppoft 10 academia increased only
4,0 pexcent on an annuai avetage between
4971 and 1979, the mncrease n 1979
‘nnd 1780 was i6 percent, and berween 1980
and 1981 the projected increase was 235 per-

“Table 11. Federal obligations for
ssellegas by agency: fis

cent DOE shows 2 sumlar pattern. T
‘compmbic inkrease between 1971 2
1979, was 3.6 percent, followed by increa:
of 18 percent and 14 percent 10 1980 a
1981, xcspemvc'ly By companson, the £
of growth 1n HHS basic research suppore
academia has been slowing, froql‘w?l
1979 the average annual increase was 1
percent. but in 1980 it was 8 percent and
1981, an ecsugnated 7 percent NS
however, has shown :n these peri

growuss of 12 7 percent, k2 percent, and
percent. respectively—a  stable  supps
record

*

-

applled research to unlversltles‘pd
cal years 1971 and 1979-81

.,

{Doliars In millions] -
Actu§I - Estimates
Average
annuatl
percent Percent . Percent
change change change
Agency 1971 1979 1971-79 1980 1979-80 1681 1880-81
Total 1 $558 | $1,275 | 109% | $1,379 | -81% | $1,468 6.5%
Oepartmen'l of Health and R
Human Services 1252 685 | 133 752 98 788 [, 49 V™
Department of Defense 65 115 74 118 28 193] 112
DOepantmentof Energy 117 107 | 2680 m ag 127 | 148
\ Dapartment of Agucuuure 43 114 | 128 122 68 1222 ) -2
Aliothers . . 125 253 Q. N 277 92 , 300] 886
muhmbmmmwnﬁmmwmmnwmmmwm sdfucation) —
SAtomic Energy Commission data .
SOURCE Mational Sclence Foyndation -
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nual rate of growth 1n Federal R&D suppord
to the academic sector was 2 1 percent 1n
constant dollars,-and between 1976 and
1979 this rate increased to 7 2 percent, only
to be followed by cstimated real dechinesin |
both 1980 2nd 1981 {chart 14) At present, *
university managers  are  €xpenencing
rapidly increasing research costs, and they
recognize that they may have to turn to ncw“b.\Q
sources of support if growth in research 15 to
contuinue The relatively controllzble por-
tion of the Federal budget (where R&D pro-
grams are found) 1s the most vulnerable area
for cost-cutting measures, such as those in-
tended to countgr inflaion  Federal
research support that devolves on unver-
siucs and colleges 15 unhikely to bé exempt
from the stresses and strains 1n other Federal
budget areas, and the possibility of continu-
ing real dechnes 1n such support 1y strong

In 1980 an cstumated 68 percent of
university and college R&D funds was pro-
vided by the Federal Govelnment, 21 pe
cent by universities” own Sources, 7 pereent
by nonprofit organizztions. and 3 pereent
by industry 12 Of these sectors. industey,
despite 1ts small share. appears to have the
greatest potential as a fowre source of sup-
port And. at the same ume, industry ap-

pears to be the sector that could best benefit ¢ : : | l 1
. -5 -

.

o 1 '

shautuges WKy P S

Py T _— - a - a

matkets, as well as at home -

- Before World War ]I acadermma and -
dustry enjoyed a productive relationship 1n
which each helped support the other s mis-
ston In the ensuing years the links between
the two scctors wezkened, and barmmers
developed that many feel must mow be
overcome tf the innovation process s to be

- productive 12, )

_Effonts have already been made in this
dttection to build ties besween :ndusity and
vniversities. both with and without Govern-
ment assistance  Several Fedéral agencies.

including NASA, DOD, Commerce, DOE,
and NSF are trying to facilitate the process
NASA..and DOD have formed unwversity
rescarch consorua to  direct  academic
capabulities towards the solution of specifi,
technical problems with industral famifica
tions
To encou innovation.Commerce has
adminustered a program to natrow the gap
between umversities and industry  with
respect to the wtrpduction and application
+of technologresghat might unprove interna
tional competngenesd Funding from Com-
merce has beerf provided to universiues for
, analysis of the structure and operations of
‘‘trade-impacted”’  industies  Working

ll’“ ( »

"Deus | Prager snd Gidben S Omena  Research ‘lnoom
von and Unrversery Indusery Linkages,'' Scermce Vol 207
Jamuary 23 1580 R

with business experts, universities have for-

mulated detaled plans for industries,
process tnitiated 1n the apparel, consum
clectronscs, steel, and foorwear industre
The new admnustration decided
chiminate this Commesce innovation Pr
gram as pare of the” 1982 budget reviston
and it will be phased out at the end of 198
The NSF Industry-University Cooperatit
Research Program, started in 1978. sponso
two types of program to cncourage wrerse
toral cooperation The furst encourages 1oi
university-industry  cooperative  fesear
centers. NSF provides seed money for the
centers and gradually, over 2 3- to 3-y¢
period, Federal funds are replaced wi
prvate funds. The sccond 1nvolves discre
university-industry projects,” 1n which

/

-
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Chart 14, Annual percent change in Feders! R&D obligations
1o universities and collegés *



- - - g
anmvesicy pomon i supportcd by he
Federal Government and the indusuial por-
ton 18 wost-shared with sndusiry  These ac-
uviues, While (onunuing, were not ex-
panded in the 182 budget,
Joun projects estabushed withuul Federal
suppen, such as the Monsanyo-Harvard and
onn-MlT projects, appear o be on the
nise In somc cases ndusthies have
discovered that universiues can be effecuve
supplicrs of Wasic research  Bell

{

o

o~
‘

I.abumuncs. fun cxample, manwuny a
number of Lndividual  suenufic  and
icchoral armngementss wih  universiucs
across the Nauun The Califurnia Insutuie
of Technology vonduus severl wndustrial
assouates piograms, providing regulat won
lacts boeween unuversity sucousts aid i

dustnal execurnives

Effors w encourage further university-
industry  relavonships in saence  and

cngmccxmg have 1cucndy been  ima
duough the ssudie of pum iesean
guwdéhnes by he Depanmenm of Jusu
Anuugust Divown and by leguslar
changes i the patem faw chazi allow unive
stiey, sl wompatues, and nuapivl
vIgRLuZALIVES gleaiel vunlivi uvel thie icsul
of research  As further cfforts are made
reduce snsttutional barners, industry m:
plovide an anuitesng share of umuvers:

R&D suppont

#
&
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In 1979 the 10 zgencies parucipaung o
the geographic poruon of the survey
reported a total of $27 9- bulion in R&D
b obligauons, more than 96 percent of the
Federzl R&D total i_that year 4 These

plant obligauons
Dawz were reported on 2 prime contract
basts, although addiuonat datz were ob-
tamned trom NASA on the effects of farst-
uer subcontracung tn 1979 13, The NASA
datz mdicate that when subconuracting 18
taken into account, most Starcs show an in-
crease 10 share of the R&D total as a resuit
. of funds subcontracted out of Cahforma,
the largest reaapient State. Some change in
ranking occurs, Hut the same States reman
in the leader group ‘ .

N

Synopsis

e In 1979 every State and the Dustrict of
Cvlumbiz reveved Federd R&D sup
port '6 Californma received the largest

f

Acronantcs 10d Spxce Admuwustration, aod the Natoos)
Scacaxce Foundation »

Doee Nanota! Acroaautics and Space Admunwersncd, Office
of Pracercmetm, Avesal Procarement Report. Fucel Yo 1979
(Wushiogtoo, DC 1980 )

Mor parporcs of this analyis the Duency of Colombes » coo- ,

sidered 3 Scaee

geographic
distribution, 1979

agencies also reported 3}14 bdlion 1n R&D"

.

amount—3$6 8 bullion. South Dakota the
smallest zmount—3$10 2 myllton

Esght States—California.  Maryland,
Masszchuserts, New York, Texas. Penn
sylvania, Ohio,, and Flonda—each
showed more than $1 billion in Federal
R&D obligguons (chart 15) The same

. situauon prevaded for the fust four of

these States 1n 1974, 1975, 1976, and
1977, and for the furst five1n 1978

Nine States. including the Disunct of
Columbia, were recipiens of Federal

R&D funds 1n the $500 mullion to-§1

billion category 10 1978

v
¥
»
-

*

 Nineteen States reflecied supporr levels
berween $100 mydlion and $500 mulion

» Fitteen States recerved less than $100
milion tn funds for Federal R&D
performance .

* In 1979 a total of 36 States each recesved
more thad $100 million 1n Fedetd R&D
support, and 19 States cach actounted
for more than 1 percent of the Federal
R&D total Whereas dollar amipunts to
the States diird to increase, number
of Swutesbreceving 1| percent or more
tends to reman the same

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

support .

Qver the 17-year penod that data have
been collected on the distnbuuon of
Federal R&D obligauons to the vanous
States, onc-half the States have accounted
for approxsmately 95 percent of the total.
Each year, between 16 and 18 States have
each accounted for 2 perceat or more of the
Federal R&D total, and these Staes, with
few exceptions, have been the same ones,
year after year, even though thetr rank order
has changed (table 12) They are the States
that offer established industnal R&D
capabiliics and skils and/or contan
Federal 1ntramural faclitics and university
rescarch complexes where the most 2d-
vanced scientfic work 1s undertaken They
are the States most useful to analyze for
therr R&D capabulitics as well s for the im-
pact of Federal support on thewr insuutiond

* and economics.

Throughout the peniod for which data
have been collected (1963-79) California
has been, by 2 wide margin, the dominant
rectpient State for Federal R&D grants. con-
tracts, and direct payments. From 335 per-
cent ot the Federzi R&D towd in 1903 the
share ot Calitormua dropped steadily o 2 low
of 21 percentn 1972, bur rose thereaftes wo
the present ievel of 24 percent, The penod
ot detitne coincided generaily with a decime
1n tunding for NASA programs and cither
dechines or very shight increases «n tunding
for DOD R&D programs

Together, these two agenucs ascounced
tor more than v percemt of the Caufornia
total 10 1963, buc by 1¥72 thew wombined
share was much closer to Bu percent. The in-
tenim penod covered the phaseour of the
NASA Apolio program and the cuimina-
uon of a pumber of DUD development
programs, uwiudhng the B-i advam

strategie  bomber and (he Minuteman
ballistic mussile . system-. Since 1972,
however. both INASA and have ex-

panded therr R&D acuvites in Calformia in
connccuon with such programs as the spate
shurtic. che Trident L rmussiie system, and
ballisud® musuie sice detense whan 16 and
tabie 13). * ’

Maryland, whih has.been the scwond
reapient dwate since 1271, has inureased o
share-of-total since 1963, when the share

Tablg 12. Distribution of Federal R&D obligations to the 20 States leading
such support In FY 1979 for selgcted years

h [Doltars n milllons)  * .
State / 1963 | 1969 4| 1973 | 1978. | 19
Total, all States .. $12,251 | $15,35 | $16,486 | $25,820 | s27,
. Percent distribution

Callfornlan. * 351% | Q79% | 233% | 240% | 24«
Maryland ) 55 63 87 83 8!
Massachuselts . 42 50 58 66 7q
New York . . . M 77 72 57 50 4
Toxas. . * 32 45 39 42 4
Pennsylvania 36 1 40 3% 39 3¢
Ohio 25 28 29 33 3¢
Florida . 28 58 58 37 3¢
New Mexico . . 28 28 28 39 3¢
virginia .ot ‘L. |13 1] 9 34 34 3

Washington.. . . ‘ 2.7 25 34 34 3
Missoud . 19 9 4.2 32 | 2
Dijtrict of Columbia” 33 29 28 31 2¢
New Jorsey ' . 33 46 47 20 2
'Tennesses - ' 12 1.2 12 25 2
Alabama . 20 23 22 19 2.
Hinois * 1.7 16 18 22 21
Cotorado 20 17 23 15 1.
Connecticut 11 15 10 12 1.
Michigan . 13 11 11 14 ‘
All other States’ 108 115 99 113 1¢

“ingludes outhng sreas and offices abroad
SOURCE Natona! Science Foundation

.o )

was less than © percent. w more than 8 pei-,
oentah 1377 Thas wend o laigely explaned
by ihe_pumerous and growing Federal R&D
mstallauons 1o dus Ste, gpdied by he
Nauonai Insututes of Healih \T{HS;. the
Naval Au Test Center (QOD;. the Army
Edgewood Arsenal Laboratonies (DOD,, ihe
Nauona! Burcau of Suandards (Commerce;.

the Goddard Space Flight Center (NASA,. |

and. the Agmcultural Rescarh Cenes
{USDA;. In 1579 two-thads of the Federal
R&D-tfon «n Maryland was carmied vui by
mtramural performers, .

Since 0373 Massachuserrs has been dhe
thud Suue un Fedepal R&D supporn, ihe
Massachuseres share rose from § pelten of
the wtal :n 1963 w mure than 7 percen
1979. Throughout this peniod DOD pro-
nded he largest amount of suppun —wo-
thads of all Federal R&D vbligauuns
duected w the Swate in 1379 DOD, and
DOE have been respunsible ful must of the
imrease 10 fundy o Massachuserss o he
past scveral years, and the increases from
these agencies a1 0379 were subsianual The
largens z2muunn 2fe diarected o indusuial
performers with naverstues and colleges

*

. 35

nexy, HHS and*DOD alsoc make exten
use of university skalls in Massachuisetts

New York. fuunih in amounc of Fed
R&D suppurt. ieflewts a dedline un share
wial from acaily 8 percent g 1963 w0 5 |
wenc sn 1979 DOD, HHS, and DOE
wounted for npaly 90 perceny of the
York total 1n 1979. Almost one half of
Federa! suppon was duected to indus
fums and one fourth w unuversities and
leges. The primary reason for the dedin
Federal R&D funds w New York in
1968 73 penod was the drop in NASA
port w pesformers o the State gombi
with sume dedline «n DOD support In
env yeans funds v New York have shov
nsing wend. laigely from DOD, HHS.
DOE programs

Since 1574, Federal R&D obligation
Texas have increased, having previo
fatlen from a 1968 high point At thatt
the Texay share of il was £ percent, ©
pated with 4 percent un 1979 DOD
NASA have always been the chief age

sponsuns of R&D perfurmance un this St

and must of heu suppon has been direc
to industrial frms

»
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Table 13. Federal R&D obligations by geographic dlvlslon and

- State for selected years ‘\
» ]
{Dollars in mitlions)
- ¢ = Average
‘ annual
-, percent Percant
change change o
Division and State | 180 1978} 196978 1979 197879
Total, all States # ' $153548 | $25.6198 59% | $27.9188 80%
Pacific , 458135 7,208.1 . 46 7,655.8 g0
Alasks 638 487 -38 459 -57
Californla 42898 61411 41 88040 108
Hawalt 377 448 19 408 -88
Oregon 341 953 114 100 1 5%
yWashington %12 878.3 a7 8648 =15
South Atiantic 29613 52887 87 67269 83
Delaware A 161 111 -43 144 30 %
Distnct of Columbla 444 3 7923 1] 765 4 =30
Florida - 8845 476 |. 08 10173 |+ 74
Georgia 278.8 1557 ~B82 1844 18.4
Maryland \ 1.8 | 21260 | gz 2,308 110
North Casotina * 585 1923 | 141 2209 | 149
South Carolina 174 1183 240 1143 -34
Virginia » 2883 8Tt 132 9403 78
Wast Virginia 180 ‘733 185 1072 452
Middie Atlantic ‘ J 2436 1 28022 18 g 11
NewJjersey T08.9 5225 -33 8403 243
New York ’ 1,107 0 1,284 1 17 - 1,3631 62
Pannsylvania 6203 9957 54 10930 105
New England 1,085 7 22311 83 2,685 1 204
Connacticut 2238 298§ 33 3284 95
sine 143 254 68 231 -90
Massachusetts 7750 1,8933 91 20823 218
New Hampshire . 310 687 92 | 341 370
Rhode Lstand 328 1203 155 1407 169
Vermont . 90 L2387 13 38.5 543
Mountain N Tanesr | 20779 69 22627 89
Arizona . . 2 1834 B4 2014 233
Colorado,” - 264 4 3932 45 u22 125
Idaho 698 1070 49 147 1 374
Montana 83 275 14.2 418 515
Nevada 23t 1987 -1% 2221 129
New Mexico . 4263 987 9.8 9555 -32
Utah 498 161 140 2118 308
Wyoming 6.8 408 221 410 5
East North Central 1,044 3 2,010 4 75 2,0078 44
illinols * 2512 5843 ¢ 94 547.2 -30
Indigna = . 108.3 108.1 -01 1220 3]
Michigan 1874 W78 91 2644 | =281
Ohio 4326 85853 |- 79 10532 27
Wisconsin 842 119 32 1110 - 8
West South Centrsl ¥ 8943 1,3890 50 14542 A7
Arkansss 74 - 42.4 215 313 -120
Louziana 1718 1827 -08 2091 £285
Okighoma 20.1 1050 202 701 | ~-m2
Texas * ° . 6950 1,078.9 50 1,057 7 55
East South Central, , 5975 12171 8.8 1,247.3 55
Alsbama . 54 4337 34 559 e i57
Kentucky ... . 214 21| 125 0y %7 ”
Mlastssipp . y 280 ar1 144 100'7 e 155
Tennesses . Rl W W14 4 A TR )]
Wost North Central 3285 12507 160 12778 22
towa 42 68.3 80 849 243
Kansas .- 398 1088 114 1383 279,
Minnesots 893 T 7.9 2028 141
Missourt , . 1419 7371 218 7189 ~58
Nebraska 113 335 129 313 -68,
orth Dakota . (3 283 172 334 180
h Dakots 54 1 91 8.0 102 120
Outlyingarsss . Y 1e 287 143 N 17
Office abroad 45.1 459 0z 577 258

‘Loxs than OF percent
SHURCE. National Science Foundation
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T L T LR 7 W :,m. g ke
17 102U leades vedl afie vedd thes vdnk
ordel +hanges The leading fow 1emained
in the same tank vider wnm the 17477
period while the Srares rhar receved less
than these four shifted therr posiions
These that were gmong the leading 10 10
this period were Texas, Flondsz, Penn-
sylvaria New Mexio Ohiwo W ashingron
and virgima Included among the leading
20 were the Disuct of Columbia, New
Jersev Missours Alabama and Tranessee

distribution of
funds by
performer

-

Because of the size of their R&D pro-
grams. DOD, NASA, DOE, and HHS have

d the chicf influence on the distridbution
of R&D funds to the vanious States Among
the 15 leading States 1n 1979, twelve re-
cewved more Federal R&D funds from DOD
-than from any other agency. two (New Mex-
1co and Tennessee) receved 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 i1n two of them  HHS was the thued-
largest support agency in 10 of them

The States with R&D performance
capabilsies most adapeable to the needs of
these agencies tend to lead 1n R&D support
These States contain aircraft. acrospace, #hd

. clectrontes 1ndustrcs,  concentrations  of
university  rescarch  talent,  including
modern medical reséarch teams. and
geographi areas sate and swirable tol
testing of mussies, arcratt, spaceaaft and
explosives Many of the leading Srates are
located on seacoasts .

When States are compared on the basts of
performing sectors, 12 can be seen that those
that remain among the four or five leaders
1n receipt of Federal R&D funds year after
year contan a strong balance of capabilites
Thus, 1n 1979 California ted in R&D obliga-
uons directed 1o industnal firms. to unwer-
sities and their associated FFRDC's, and to
other nonprofit institutions {table 14)

Matyland led tn Federal intramural sup-
port, and California was second Matyland
was also a Icader in Federal R&D support to
industty and unwversitics and colleges

—— -

to the 15 States leading In such

Chart 18.- Federal R&D su
. support In 1979 for selecled years
B o Biions of doltars _ ’
0 1 - 2 3 4, 5_ 6 7
, 3
California §
r o ) - R . - . -
¢ ~05 30 ] 15 20 . 25
‘. ) /

Maryland /iiiii’iiliiiillliiliiiilili"iiliil"lli Iiiiiililiiiiﬁllllilii I

Massachusells 100 Lo

New York CZ272 7 2 i

3 Toxas 27

St TEEE
Ohlo P77 ]

>
’ .

t 4
-
31969
A1974
M 1979
4
i’ L
SOURCE: Natione! Sclence Foundationr N
universities  and  colleges  performin

Massachusctts was second after California
tn support 1o industry, unwversites and col-
leges, and other nonprofit tnstitutions

New York was among the leading 10
States 1n Federal R&D support to industry,
to universities and associated FFRDC's, and
to other nonprofit institutions

Flortda and Texas were among the
leading 10 States to receive Federal R&KD
obligations for intramural and industhal
work

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

37

research for Federal agencies 15 telauvel
large. and thus, the 10 leading States 1
Federal R&D support to the academic secte
made up just 62 percent of all Federal sup
port to that sector 1n 1979

By contrast, umversity-administere
FFRDC's arc far less numecrous and th
teading 10 States in their use by Feder
agencyes accounted for 98 percent of th
total 1n 1979 Other nonproftt 1nstreutior
(inctuding FFRDC’s), are also less abur
dant, and the leading 10 States accounte
for 81 percent of their use by Federal ager

2

-
e



Table 14. Federal R&D obligations
to each performing sgctor in the
10 States leading In support 1o
- that sector; FY 1979 .

ues. In the s of indusmal furms withouy plant separately broken o
uncluding FFRDC 5) and intramural 1n- Thus,/in most States for which R&
stallations tpc comparable ratios were 75 plant data are shown, the leading agen
percent for éach sector 18 DOE (table 15)

[Dollars In mitlions)

Federal intramural

Tota) $ 7}93—

Maryiand 1,519

¥

In 1979 Califorma rc\ccwcd the most su

-g;‘:::fcf:"afc‘, M5 -~ pott for R&D t for the mnth
Ohlo of Columbla i’f; cessive year, with most obligations fre
Virginia 485 r&d pl ant DOE but faurly large amounts fro
R a0 , DOD and NASA Most of the DC
Texa$ 247 - energy-related work supported by R&
Massachusetts - 242 plant at the EQ Lawrence Liverme
New Jersey . 732 Labo def lated N
XL other Statest 1,812 * Among the 10 States leading 1n Federal ratory was defense-related and ¢

Industriat firms®

support to R&D plant in 1979, 6 were

suppotted by R&D plant at the E

Total - 1402 among the leading 10, and 9 were Lawrence Berkelgy Laboratory rang
Catifornis e — 4473 among the leading 15, in receipr of from solar energy to high-energy physu
Massachusetts 1121 Federal R&D obligations New #Mexico and Washington al
s - g; reflected R&D plant obligations fro
Washingten ‘ 636 ) DOE contmnuaton of work on he Cor
Pennsyivania * 633 bustion Rescarch Facility at the Sand
:’;‘:ym': - gf; ¢ Three agencaes—DOE. DOD. and Laboratory, N M , work on the hig

+ Florida 567 NASA—accounted for 90 percent of all intensity Neutron Source Faalicy at L
I?l"&afes’!mﬁ, 3:2 R&D plant obligattons, DOE for 60 per- Alamos, N M, and work on the hug
: cent In the casc of DOD and NASA, perdformance  Fuel Laboratory, Fu

— Universities and colleges data for R&D plant are underreported Storage Facility, and Fast Flux Te

c m°° z _Sam0 since much of the cost of R&D plant 15 Facility, at the I;ianford Engineens
. o yors g;g included within R&D costs that are Development Laboratory 1n Ridhlan

Massachusetts 51 reported  for  extrathural  performers Washington

Maryland 212

Pannsyivania 194 "

Texas 183

Itinois . 154 )

Ohio Voo . .

North Carolina 108

Michigan , 100 . s

All other Siatas’ 1,424 .

FFRDC'S administered by universities , :
Totsh . $ 1,438

, Califorma . 582 r

New Mexico g&

tliinol -

Nowvork e - Table 15. Federal ob}igations for R&D plant In the 10 States

Massachusells % - leadlng in such support by agency: FY 1979

New Jersey * 50 N

Colorade 27 [Bollars in milllons)

1daho 2

West Vigginia v w8 - Total [DOE DOD NASA HHS NSF USDA DOT  Othe
s Arizona H ~

x g
Al other States . B Total $1,304 3837 $270 $148 $53 $30 $23 $23  $10
nonprofit | '

AL L P Calitornia sof 234 9 s3 4 5 2 7 =

' ¢ 31219 NewMexico 139 [ 128 1 n - - 0 - Y
Calitornis 29 . washington .. g7 88 O - 0 - o = 0
Massachusetts 248 s
New York Py New York . 69 |+ 57 1 - 3 6 1 - 1
Colorado 85 Noew Jersey 65 54 1 - - 0 - 10 )
Washingion a1 Marytand . | . 64 4] 1 9 40 o 2 -— 1
Pennsyivania 56 Mnols . ... 62 ) o] - ™ - 1. - O
Districtof Cotumbia ' . 48 Tonnessss .. 56 43 12 — 1 M o - -
oo pot Pennsylvania a7 40 4 - 0 = 1 9 ™
Vlrginll 34 F!oflda ‘6 — 2‘ T? — 3 (') — 1
AllotherStates® | ’ ~-z37 .,  Allother Statest 301 138 110 €3 N 5 15 14 5 6
'InGiudes federally lvl'vc;td ASErLG and develupmeri centers 'tnciudes the Departments ot Lomaeros and the interiot gna the Envatnmrantsi Pratestion agenyy . ™~
admirvtiersd by this sector JLass than $500.000

' Hnciudes outlying arses snd OMCHS sbroad "includes outlying areas snd OTHOes sbrosd .

SOURCE, Nstlonst Science Fovndation SOURCE Nstional Science Foundstron

: . ’ P
28 - ‘ ,

38 -
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appendixes
.a. technical notes
, b.. federally funded research and
> ' development centers —
‘ . ¢. ‘statistical tables -
TN ’
\ {
' ’ ‘ ’
- —_ ! h -
i - Note
" The detasled stausuca! tables for this volume have been published separately under one cover

NSF §9-318). Included on pp. 43-48 in this volume are detailed stausteal tables C 1, € 2, and
C:3, as well as a complete listing of all the tables.

ol Detatled stausucal tables may be obtained gratis from the National Science Foundation,
Washington, D.C. 20350. : ,
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cope and method

Duling the March May (980 penud
a el of 38 Federal agenivies and theu

subdivisions—95 individual respond ¥

ents—submitted data in response to
the Annual Survey of Federal Funds
for Research and Development, Vol-
ume XXIX, developed by the National
Science Foundation (NSF) and distrib-
uted jn January 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-
veptiuvn was the Natiunal Aerunautics
- and Space Administration (NASA), for
which the same kinds of gansavtiuns
were sepurted 1o terms of budgel pian,
which epprusimates vbiigauuns,

¥

Fedelal agenvies piuvided R&D daia
earlier to the Office of Management and
Budget (OMB}) for inclusion in **Special
Analysis K. Research and Deveivp-
ment in The Budgel of the Liuted
States Gowernment, 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 hudget surplus as a coun-
terinflationary measure. OMB issued a
paper, “Research and Development Re-
visions to the Fiscai 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 Fundw survey for fiscal
years 1878, 1880, and 1881, .nwurpo-
rated these revisiuns, The R&D dawa i
the OMB ducumenis and i the Federu,

Fuiwds 3urvey wers based on the san
definitions and are reconcilable, b
the data in tha Federal Funds surv
wver smaller R&D supporl agenci
nuwi wwvered by OMB and are Jassific

in greater detail.
/

"definitions

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

1 qeseérch, development,
and r&d plant

This heading includes ali direct, i
dirent, soudental, i related custs ©
suiung frum ul newessary tu resears

.40
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deveiopment. and R&D plant, regard
less of whether the research and devel-
opment ate performed by a Federal
agency (intramurally) or performed by
private ‘i-ﬂividuals and organizations
under grafit or coptract (extramurally)
Research and development exclude
routine product testing, quality control,
mapping and surveys, collection of
general-purpose statistics,” experimen-
tal production,’and the traiming of sci-
entific personnel.
r

a Research is systematic study di-
' rected toward fuller scientific knowl,
edge or understanding of the sub)e‘
studied. Research 1s classified as either
basic or applied according to the objec
* tives of the sponsoriyg agency

In basic arch the abjective of Lhe
sponsoring gRency is to gain fuller
knowledge or umderstandifg of the
fundamental aspects of pheniomena and
of observable facts wilhiout specific ap
plications toward processes ur prod
ucts 1n mind R

In applied research the objective of
the sponsoring agency 1s 1o gain
knowledge or understanding necessary
for determinigg the means by which a
recognized and specific need may be
met. .

b DeVelopment 1s systematic use of
the knowledge or understanding gained
from research directed toward the pro-
duction of useful materials, devices,
sybtems, or methods, including degjgn
and development of prototypes and
processes It excludes qlality control
routine prodyct testing and produc
tion iy

¢ R&D plant (R&D facilitieq and
fixed equipment, such as reactors/wind ~
tunnels. and radig telescgpes) includes
acquisition of. construction of, major. -
repairs to, or alterbtions in structures,
works, equipment, facihities, or land,
for use 1n R&D activities at Federal or
non-Federal installations. Excluded,
from the R&D plant category are ex-
pendable equipment and offjce turmi-_
ture and equipraent £bhgauons tur
foreign R&D plant are Limied w Fed-
eraj funds tor tacihues locared abroad
and used 1n support ot toreign research
and development.’ ——

)

Toxt Provided by ERI

2. obligations and outlays

a. Obhgatlons represent the amourils
for orders placed.—contracts” awarded.
services received, and similar transac-
tions during & given penod, regardless’
of when the funds were appropriated
and when future paymenl of money .s
required, 4 X

b Qutlays fepresent the amounts for
checks 1ssued and cash payments made
during a given period, regardless of
when the funds were appropnated

The obligations and outlays r¥ported
cover all transactions from all funds
available to an agency from direct ap-
propriations, trust funds, or special ac-
count receipts, corporat¢ income, or
other sources, including funds appro

pnaied by the President, that the agency

has received or expects to receive The
amounts reported for_each year reflect
obligatiuns and outlays for that year re
gardless of when the funds were ong
inally authorized or received and re
gardless of whether they were
appropnated, received, or :dentified in
the agency’s budget spectfically for re-
search, development,/or R&I) nlant

An agency making(a transfer of funds
to another agency intjudes such trans
fers in its report of oblijations and out-
lays. The receiving agency does not re-
port, for purposes of this survey, funds
transferred to 1t from another agency
Simalerly, a subdivision of goea#gency
that transfers funds to another subdi-
vision within that agency reports such
obligations or outlays as its own

Obhgations and eutiays for work per-
formed in foreifn countnes include
funds directly available to Federal
agencies and special foreign currencies
separately appropriated. The latter cur-
rencies are denived largely from provi-
sions of Public Law 480, 1354, as
amended

L)

e’

3. cost coverage ‘

Funds reported for fesearch and Jde
velupment refleut full cusis In addilivn
w costs of specific R&D prujedts, the
applicable_ uverhead cusis are alsu i
cluded The amounts reported .nclude
the costs of planning and administer-

>
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ing R&D prugrams laboratory over
head, pay of ynilitary personnel. and
departmental administration

4. fiscal year

The tiscal year in the Federal Gov-
ernmént 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 Sep];ember 30, 1979

*

5. agency
An agency 1s an organization of the
Federal Government whose principal
exgutwe otticer reports to the Presi-
. dent The only gxception is the Library
of L}ongressfaﬁfﬁ included in the sur-
vey, whose execulive otficer reports tc
the Congress The term subdiggion re-
ters 1o any major orgamzatlonﬁiumt of
a reporting agency, such as a burau,
division, office, or service

)

performers

Performers are either intramural or-
ganizations accomplishing operating
functions or extramural organizations
Or persons receiving support-or provid-
ing services under a t or grant

a Intramural performers:
of theFederal Govgfnment. Their work
1s carried on directly by their own per-
sonnel. Obligations teported under this
category are Yor aciivities performed
directly by a rep agercy, of they
represent funds that the agency jrans
fers to another Federal agency for per
formance of work The ultimate per-
former must be a Federal agency If the
ulimate performer iz not a Federal
agency, the funds so transférrdd are re:
ported by the transferring agency unde
the appropriate extramural performe;
category (1industrial firms, universities

-and colleges. other ponprofit Institu
tins] Intramural performance %
JJudes the custs of supplies and equip
ment, essentially of an “off the shelf’
nature, that are procuftd for use 11 ir
tramural research and development |




Also included as part of the .nramural
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 matenals and supphes
to carry out R&D activities. Note th
costs of “off-the-shell"’ supphes an
equipment procured from extramural
supphers and required to support in.
tramural research and development
should be cpnsidered as part of the
«costs of intramural performance and
“not as part of the costs of extramural

* performance Extramural performers are
identified as foliows

1. Industrial firms: Those orgam-
zations that may legally distribute
net earmings to individuals or to
other orgfmizatmns.

it Universities and colleges: Insti-
tutions engaged pnmarily 1n provid-
ing resident and/or accredited in-
struction for at least,a 2-year program
.above the secondary school level In-
cluded are colleges of liberal arts,
,schools of arts and sciences, profes-
sional schools, as in engineering and
medicine. including affiliated hos-
pitals, associated research institutes.
and agricultural expeniment stations

iii Other nonprofit institutions:
Private organizations other than ed-
ucational instituttons o part of
whose net earnings inure to the ben-
efit of a private stockholder or indi-

"vidua! and other private organizd-
tions organized for the exclusive
purpose ol turning over their entire
net earnings to such nonprofit insti-

~duti

v. Federally funded research and
development ters. (FFRDC ),
R&D-peﬁomn&rgamzauuns ox-
clusively or substnuaily financed by
the F ederal Government that are sug-
ported by the kederai Government
elther to meet a pariicular R&D ob-
jective or. \n some INstances, v pro-

vide major tactiiues at universiues
for research and assoclated4raining

purposes. Eavh center 18 admuius

tered by oné-of the above types of ex-

tramural performer

In general, all of the following cnte
ra are met by an institutional unit be
fore 1t is included in the federally
funded research and development cen-
ter category (1) Its pnmary activities
include one or more of the following:
Basic ‘research. applied research, de-
velopment, or management of research
and development (specifically ex-
cluded are érganizations engaged pri-
marily in routine quality control and
testing, routine service activities, pro-
duction, thapping and surveys, and 1n-
formation dissemination); (2) it is a

parate operationa! unit - within the
parent orgamzation or 1s organized as
a separately incorporated organization,
(3) 1t 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 n either
case under the direct momtorship of
the Federa! Government; (4) 1t receives

. 1ts major financial support (70 percent

or more) from the Federal Government,
usually from one agency: (5) 1t has, or
15-eXpecteq to have, a long-term rela-
tionship with its sponsoring agency
(about t1ve years or more). as evidenced
by specific obligations assumed by 1t
and the agency. {6) most or all of its
tacilities are owned or are funded un-
der contract with the Federal Goverg-

.ment; and (# 1t has an average annda

budget (operating and capital equip-
ment) of at least $500,000

v. State and local governments:
State and local government agencies,
excludrng State and local universi-
ties and colleges, agncultural exper-
iment stations, medical schools, and
affillated hospitals
funds obligated directly to such State
and local educationgl institutions are
included under the universities and
wulleges categury i this survey ) Re
seaich and deveiupment under the
S1ate and luval guvernmnt ategury
are perfurmed sither directly by State
v lucal agenuies or by other vrgani
2atuns unnder grants ui vuntracts frum
suvh agencies. Regardless of the ul
umtte performe:, Federal R&D funds
directed tv State and local govern
ments are repurted undef the State

. -

-

{(Federal R&D

. and luial guvernment category ar
no other

vi. Foreign performers: Forei.
citizens. organizations. or gover
ments, as well as international orge
1zattong, such as NATO, UNESC
WHO, performing work abroad
nanced By the Federal Governme:
Excluded Are payments to U.S. age
cies, orgafnizations, or citizens p:
forming research and developme
abroad for the Federal Governme:
the survey does not seek informati
on “offshore” payments. Alsq ¢
cluded are payments to foreign &
entists performing in the Unit
States,

" vii. Private individuals: Indivic
als receiving a Federal R&D grant
contract award directly, in this ce
obligations are reported under “.
dustrial firms."n ° -

7. fields of science

The fields of science in this surv
are divided into eight broad field ¢
egories, each of them consisting of

.number of detailed fields. The bro
fields are life scipnces, psycholoj
physical sciences, environmental
" ences, mathematics and computer s
ences, engineering, social sciences, a:
other sciences not elsewhere classifie
The following listing presents the fiel
grouped under each of the broad fielc
together with illustrative disciplines

a. Life sciences consist of five d
tailed fields. biological (excluding e
vironmental), envitonmental biolog
agncultural, medical, and life scienc
not elsewhere classified. The illust
tive disciplines provided below und
each of these detailed fields are-not |
tended to be sharp definitions,. th
represent examples of disciplines ge
erally classified under a given détail
field A discipline, however, may
lassified .under another detailed fit
when the major emphasis [s elsewhe
Research [n biochemistry could be :
ported as biolna&.gal. agricultural,
medicpl, dependin} on the orientat
of the project Hiiman biochemis
would be classified under biologic
but anlmal biochemistry or plant b
chemistry would be under agricultur
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Exampies of disciphines under each ot
the detailed fields ate as follows

. Biological (excluding environmen-
tal): anatomy; biochemistry; biology;
biometry and biostatistics, biophysics.
,botany, ce]l biology. entomology &nd
parasitolog¥, genetics, microbiology.
neuroscience (biological), nutrition,
physiology, zoology. other biological,
nec! .

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

Agricultural agronomy eanimal sct
ences food scrence and technology
fish and wildlife forestry horticulture
plant sclences, soils and soil science
phytopathology phytoproduction ag
riculture. general other agnculture
nec'

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, nec'

Life sciences, ne.c !

b Psychology deals with behavior.
mental processes, and individual and
group vharautenisiis and abulities Psy
cholugy is divided intu three cate
gories biclogiial aspects. social as
pects, and psychological sciénces not
eisewhere Jlass.fied Examples of dis
ciplines under each of these [ields are
as follows.

Biologival uspeuls a.u.pemzemal
psychoiugy, ammai Lehavii, Jhinal
psychology, comparative psychology,
éthology

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

Psyc}}ological sciences, n.e.c.'

¢. Physical sciences are esoncerned
with understanding of the material
universe and its phenomena. They
comprise the fields

chemistry, physics, and\p I sct-

-

stronomy. |

ences not elsewhere classified Exam
ples of disciphnes under each of these

fields are as follows: * .

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

Chemustry. norganic, organo-metal-
lic, organic, physical. -7

Physics acousticsr atomic and mo-
lecular, condensed matter, elementary
particle, nuclear structure. optics,
plasma

Physical sciences, n.e.c !

d. Environmental sciences (terres-
trial and extraterrestriai) are concerned
(with one exception) with the gross
nonbiological properties ot the areas of
the solar system that directiy or indi-
rectly aftect mans survival and wel-
fare; they comprise the fields of atmos-
pheric sciences, geological sciences,
oceanography. and environmental 5ci-
ences not elsewhere classified. The one
exception 1s that obiigations 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

Aimuspheriv suienves aérunvimy, Su
tar, weather modificativns eatraterres
wrial atmospheres, meteorvlogy

Geological * sciences engineering
geuphysius, gensral geulugy, geuvdesy
and gravity, gevmagnetism, hydrulogy.
inorganic geochemistry, isotopic geo-
chemistry, organic geochemistry, lab-
oratury Reuphysis, palecmagnet.sm,
paleuntulugy, physical geugraphy and
cartography; seismology, soil sciences

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

Environmental sciences, n.e.c.'!
¢ Mathematics dnd 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 of computer sciences, with
the application of such methods to au
tomated information systems. Exam

ples 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 sclences ‘programming
languages; compwier and information
sciences (general); design develop-
ment, and application of computer ca-
pabilities to data storage and manipu-
laton, information sciences “and
systems, systems analyss.

Mathematics and computer sctences,
nec'

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

Aerongutical aerodynamics

Astronautical aerospace, spaca tech-
nology

Chemical. petroleum, petroleum re-
fining, process.

Civil. architectural, hydraulic, hy-
drologic, marine, sanitary 8nd enviren
mental, structural, transportation

Electrical. vommunication,
tronic, power,

Mechaniol engineenng mechanns.

Metallurgy, and materials. «eramis,
mining, textile, welding.

Engineering, nec.' agricultural, in-
dustnal and management, nudlesr,
ULBAN engineering systems.L

elec

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

Anthropology archaeology cultural
and personality, social and ethnology
applied anthropology

¥




Eb‘?l’lulﬁaus etunumerius and ewu-
aumie statistivs, histury of ewwsnumic
thuught, .nternauvnal ecunumius, -
dustrial. labor, and agncultural eco-
NUITLS, MauiyeLuiiviTugys MauIuveLul,
umuus, public finance and fiseal pulicy,
theury, ecununue sysiems and devel-
opment.

Rolitical 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 hlstori—
cal, complex crganizations. culture Bnd_
social structure, demography, group
interactions, social problems and social
welfare, sociological theory

Social sciences, n.ec.' hinguistics,
research 1n education, research in his-
tory. sociceconopic geography, re-
search 1n law, e.g ., attempts to assess
the impact on society of legal systems
and practices . ‘

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

8 geographlc distribution of
1979 r&d obligations

a Ten agencies participated in the
survey covering the geographi tri

bution of obligations for reseaft¥?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, Deferse. Energy. Heallh and
Human Services, the Ipterior, and
Transpurtauun, the Envirunmenial Pru
lectiurs Agency, the Nativngl Aerunau
uus and Spave Adimuiusirauun, and the
National Science Foundation

b. Dawa were iequested fu the au®
tual 1873 10 verms of the prisicapal
iwatjun (31ate vl vutlying area; where

"Not sisewhare clessifisd Inaludes multidisciplinary
projects within a broad fisdd and o lacipline prof-
octs for which a separsts [ieid has pot been ssxigned

= gen

.
the wurk was perfurmed by the prime
wuhiractul, grantes. ul Jnuamural vl
ganizativn. Where this infurmativn was
nut availabie i thea recurds, ihe
respundents were asked (v assign 1le

.wbligauuns s the S, vullying arga.

vl uffice abruad where the U5 prime
contractar, grantee, or intramural or-
ganizaticn was located.

¢ Obligations were reported for re-
search and development as a combined
amount

d Specifically omitted from the geo-
graphic survey were R&D obhgations to
foreign performers and obligations for
R&D plant used 1n support of foreign
performers Foreign performer data. by
country, are reported 1n another part of
the Federal Funds survey

changes in reporting

Responses from the agencies in this
surepy, ag in the previous ones, reflect
revisions-gliestunates for the latest two
years of the previous report Such re-
vision 18 ‘patt’of the budgetary cycle
From time to time responses also reflect
reappraisals and revisions in classifi-
cation. of vanous{spects of agencies’
R&D pragrams When this occurs. NSF
requires the ag¥ncies to provida revised
prior-year data to maintain consistency
and comparability with the most recent
coricepts.

limitations of the data

Funds tor research and deveivpment
are reported on a 3-year basis compa-
rable with the 1981 budget, upul whiih
the dawa are based. The respundems
have recunciled the data repunied here
with amounts for research and devel-
opment provided to OMB for the 1981
budgel and iater revised. The amuunts

reporied for each year, as aiready stated, .

are the gbligatuons ur vulays Nuurred
in that year, regardless of when the
funds were authorized or received by
an agency and regardless of whether or
not the funés were identified in the
sgency & budget specifically for re

14

search, develupment, andwr R&D ph

Data submutted by the Federal ag
w5 ful 1373 ate wwinsidered 1u be act
sinve they represent virtually o
pieted uaisacuiuns, AMuunls repor
ful 1380 end 1981 are estimates in |
ihey are subjecl w further approp
tion. appertionment, or allocaticn
tsions The effects of those and otl
later actions on 1980 and 1981 outl
and obligations will be reflected in
next report

It should be noted that respond
judgment is often necessary in cla
fying the data Most agency R&D |
grams must be separated by age’

.respondents from other, larger |
grams because they are not identif
as budget line i1tems 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, revisi
have been 1ncorporated 1ato the his
ical data to improve the comparabi
and consistency of the statistical ser

Some agencies have not been abl:
report the full cost of research and
velopment. For example, the headq
ters costs of’planning and adminis
ing R&D programs of the Departmen
Defense (DOD) (estimated at a fract
of 1 percent of the DOD R&D total)

" mot included because this agency
stated that identification of the amou
is impracticable .

R&D plant data are also to some
tent underreported because of the
ficulty enwuuntered by some agenc
particularly DOD and NASA., in id
ufying and repurting these data, Wl
DOD repurts ubligativas for R&D pl
uisdel the wnstructivn appropriat!
DOD is able to identify only a so
portion of the RaD plant support wit
RAD untracis funded from the RD1
apprupriauui. NASA «annut separal

wdenufy thuse portions of indust
R&D contracts applicable to R&D p!
but subsumes R&D plant data in
R&D data cowvering industrial per
mance, although R&D plant data
-other*performing sectors are report:




relation to oﬁier

reports

1, federal support to
universittes and cdlleges

NSF vonducts 8 separate survey Lov
ering Federal support iu individual wul
leges and universities. This survey is
based on data provided by the Federa!
agenvies under the reporting system
established by the Committee’ on Aca
demic Science and Engineering (CASE]
" of the Federal Counci! for Sclence and

Technulogy The repurts resulting from
theses surveys are entitled Federa! Sup
port tu Universities, Culleges, and Se
lected Nungprofit 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 (FFRDC's). The CASE
report, however, is based on obliga-
ttons of Federat agencies to each indi-
viduai acgdemic instituuon, while the
Federal Funds report1s concerned with
obligations to universiues and colieges
as a performer group. The CASE report
additionally includes funds for non-
R&D activities, such as science educa-
tion and nonscience support. Further,
the CASE sutvey is based on reports of
only 14 agencies {the Departmenis of
Agriculture, Commerce, Defense, En
.ergy; Health and Human Services;
Housing apnd Urban Development: the
ntenor, Labor, and Transportatuiun, the
"Environmentai Protecuon Agenvy, the
Nauonai Aeronautics and Space
Admimistrauon, the Natonai Science
Foundauon, the Agency for Inierna-
uopai Ueveiopmem, and the Nuviear
Regulatory Commussion; whiie ihe
Federal Funds sutvey is composed of
obligations of all agencies. The 14
respondents to CASE, however, pac-
count for more than 88 percent of total
Federal R&D support to universities
. and colleges and?fooblxgaUUm tu uli
versity-administered FFRDC's.
The differsnt 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 Fifhds in
%979 amounted to $3.868 million, or
$/¢ muihiun more than the amuunt fe-

orted for CASE. Most of this differ-

nue van be aiributed v vANBLUNS i
the amounts reponied by the Nauunas
insututes of Health (NIH). The Federq]
Funds R&D totas fut NIH iouiuded Funds
tur Genera: Researth Suppun grams,
whereas for the TASE survey ihese
were piaced under the categury of

genera: suppon fot suienue, whach s

RAD area under the CASE defi-
ditiet. Uthet, smauer differences were
tound in the amuunts repunted by NSF,
the Department of Agrivuiture, and ihe
Department of the Interior.

b. The R&D obligation tota! for uni-
versity-administered FFRDC's, as re-
ported to Federal Funds, was $1,511
million in 1979 or $87 million less
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 ths subcontracted amount was
Included in the R&D obligations to
FFRDC s administered by universities

¢. Total R&D piant cbligations to
universities and colieges reported (o
the Federal Funds sutvey were $42
mittion in 1979, or $10 million more
than the amount reported to the CASE
sufvey. - .

-~

d. Total R&D plant Jbligativns to
umversity-admumstered FFRDC's, as
reported tp Federal Funds, were §414
muilion n 1878, o1 $83 mullivn mure
than reported toc CASE.

The fuiluwing favturs shuuid elsu be
wonsidered in wumparing the duta ap
pearing in the two reports:

For Federal Funds each agency in-

cludes as part of its ohligations the
amounts transferred to other agencles
fur R&D activities. A receiving agency
does not report funds transferred from
ancther agency. In the CASE survey, by
contrast, the data are reported by the

——

agency that makes the final distribu
tion of the funds to a given institution.
_Thus, for the CASE survey, agencies in-
" clude funds recelved from other agen-
cles and exclude funds transferred to
other agencies, the reverse-of the Red-
eral Funds process. While such trans-
ters shuuid bajanus eauh uther out with
no resulting chenges in total R&D ob-
uigauuns, these reverse reportag prac
uees add w the pussibility of differ
enves berween the twu reports.

The CASE respunses ars .n many
cases prepared by different operating
umis within eah agenuy from thoss
thai prepare the Federal Funds re
spunses, The CASE data are also ol
,euted severa) munths eailier than the
Federu Fund data. ia theury, although
these condiuuns shuuid aut add v re
purung differences, .o practies differ
ences can ariss,

4

2. spectal analyses, budgét
of the united states

In a section of Special Analyses.
Budget of the United States Govern
ment, OMB publishes esttmates of ob-
ligations and outlays for research. de-
velopment, and R&D plant These data,
as shown in "Special Analysis K.}llie-
tearch and Development” in the 1681
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-
pnce or geographic distribution.

#Special Analysis K and Federal
Funds utilize the samp definltions for
research and develupment and for R&D
plant. The estimates for reseerch and
develupment published in the two re
ports are comparable, even though mi
out differences exist The comparison
between the twu repurts is aafollows

L ]
Totsl Federsi RAD obllq‘ﬁom

{Bisions of dokars]
FY 1970 FY 1000 [FY 1981
Feosra Funde $200, $3:9; $356
Special Analysis K '
(revised) 00| #19] 384
i
I Z
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3. federal r&d funding by.

g

budget function; fiscal
- " ygars 1979-81

NSF published a spec.al report under
the above title, providing an analysis of
Federal R&D programs by budget func
tion categones. Federal Funds, Volume
XXIX, by contrast, reports “on R&D
funding by dgencies rather than func
Lwnal categuries The Federa] Funds
repurt pruvides ubligativnal datrtathes
than budget authurity data, which
furmed dhe basis fut he functiun repurt.

The R&D budgei auihurity data fur,

1979-81 n the functiva repurt wers
based on information provided tg OMB
by the agenuies as background for

Special Analysis Kk in the 1981 bud-
gelplus revised data. submatted lates,
embudying budger Jhanges Further
prugram .informauton was based un
budget and budgel amendment jusufi-
cation documents of the leading R&D
support agencies and informauon pro-
vided directly to NSF by some of the
smaller agencies . -

»
e

4, other reports

a. Agencies may classrfy theu- R&D
programs for purposes other than those
for which the Federal Funds Survey is
conducted. Definiuons and gu:delines
that are suitable to these ‘gther pufposes

may result in information that is not’

comparable with the data transmitted
to NSF for Federal Funds.

b The Budges of ihe, Unuwed Siares
Gorernmeni, Fisvas Iear 1981 isahe suuice
of data on ouuags, bui the NSF defuniuun
of relauvely qoc;:mroﬁabic vuilays cd\rffcn
trom that of OMB 1 thay UMB designaes
outlays from proi-year wonuat  and
obligauons as relauvely umvnuilabie.
whereas NSF considérs this category of
outlags 0 be annally wngrollable and’
therefore different 0 comcepi from fixed
w8t and open-ended prugrams ke svtal

scLurity, veterans wimpensauvs and pen

sions, and nerest vn e pauvnai deba,
whih make up the iesi of budger uncun-
wrollable ouclays

The lauer dass of outlays we uinun-
uollable 40 thay theu debursements flue
tuate with the provisions of ongoing laygs

rathet thzn with yeatly authotizanons 2
approptiations All outlays that tequire :
propriatiop decisions by the Codgress

considered by NSF o be relatively «
trollable, such outlays cover all R&D p
gtams See The Budges, 1981, p 578

sources

Data on R&D funds :n this repont
years proi w 1552 were wompied by
Bureau of the Budgei, and subsequeni d
weie, based un NSF surveys These dawwh
been published 1o previves issues of 1
seiies, bui cerain adjusuments have br
made w, ahueve cwmparabiiy with
laiest repurung cumepts cvolved by
agencies

Supplemenung the suausucal data
levted through the NSF survey of Fed:
agenues. & valicty of sounies weie used
the wex of thes sepun, unluding he ¢
rauve suiements subminied by the agen
i1 the NST survey. publshed revords
wesumony presenied by agencies wo coma
wees of the Senave and the House, the 1
Budger Appendnm, and personal wont:
with agency respondents




appendix_b o . . Y

federally funded
research and
development centers,
fiscal years .
1979-81 -

L4
» - b} L]
L] * . ﬁ
department of defense epartment of the navy Lincoln Laboratory (Massachusetts
: . . Iustitute of Technology), Lexington,
by universities and col- M4
leges: Actlimlnlnerod by other noﬂproﬁt insti-
. Center for Naval Analyses (Univer- tutions:
office of the secretary of defense _ sity of Rochester), Arlington, VA C:erospaoe Corporation, El Segundo.
Administered by other nonprofit insti- department of the air force C* Divislon, MITRE Gorporation.
tutions: Bedford, MA

Institute for Defense Analyses (IDA), Admin!m:'od by universities and col- Project Air Force RAND Corpors-
Arlington, VA leges: tion, Santa Monica, €A

3




department of health and
human services <

gatlonal institutes of heatth

Administered by industrial firms:

Frederick Cancer Research Center
{Latton  Bionetics, Inc. Litton Indus.
tries). Frederick, MD

#*

-~ " /
: J
.department of energy

Administered by in ial firms:

Bettis Atomi gier Laboratory
(Westinghouse 1c Corp): Pitts-
burgh., PA )

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

Idaho Nauonal Engincening Laboratory
(EG & G Idaho. Inc ), Idaho Falls. ID

Knolls Atomic  Power Laborat ry
{General Electric Company). Schen
tady. NY

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

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

Osk Ridge National Laboratory
{Unton Carbide Corp.j. Ozk Ridge. TN

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

" Savannah River Laboratory (E.l

st

’
oo

Administered by universities and- col-
leges: .

Ames Laboratory (fowa State Umiver-

sity of Science and Technology). Ames,

‘10

Argonne National Laboratory (Uni:
versity of Chicago and Argonne Uni-

_versities Assn ), Argonne, IL. -

Brookhaven National ratory (As-
sociated Umiversities, Inc ), Upton. Long
Island. NY

E O Lawrence Berkeley Laboratory
{University of California). Berkeley, CA

E O Lawrence Livermore Laboratory
(University of Cafiforma), Livermore,
CA [}

Fenmlab\fUmvers:ties Research As-
sociation. Inc ), Batavia, IL

Los Alamos Scienufic Laboratory
(Unrversity of California), Los Alamos.
NM

Oak Ridge Institute of Nucimr Stud-
res [Oak Ridge Associated Umversn-
ties), Dak Ridge, TN .

Plasma Physics Laboratory (Prince.
ton Umiversity), Princeton, NJ

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

Administered by other nonproﬁt insti-
tutions: ¢

Pacific Northwest Laboratory (Bat
telle Memorial Institute), Richland, WA

duPont de Nemours & Co . Inc.). Aitken.

Sclar Energy Research Institu
(Midwest Research Institute), Golde
Cco

-

national aeronautics and -
space administratiory

Administered by universities and ¢

leges: 3

Jet Propulsion Laboratory (Califort

Institute °If Technology). Pasadena, (
Lo N vy

national science joundation

Administered by universities and ©
leges:
Cerro Tololo Inter-Amertcan Obser

/ﬁgry (Association of Umiversities |

Research mn Astronomy, Inc}, La &
* ena, Chile

Kitt Peak National Observatory (¢
sociation of Universities for ReseAr
1n Astronomy. Inc ), Tucson, AZ

Natronal Astronomy and lonosphe
Center (Cornell University). Arecil
PR T

National Center for Atmospheric F
search (Umivesdity Corporation for /
mospheric Research), Boulder, CO

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

Sacramento Peak Observatory (£
sociation of Universities for Reseat
in Astronomy. Inc ), Sunspot. NM

* ) ‘




appendix c.

detailed statlstlcal

tables

~
Research, Dwelopmem. and R&D

th v

”

C1 Overal summary FY 1979‘ 1960,
and 1981 ;
C-2 By agency FY 1979, 1980, and
Y 1661

Research and Development—

Agency, Character of Work, and

Performer

Byigoncr FY 1579, 1966.«10

c3

C-4 Bymmddwadudm

FY 1979

C-§ Bymuﬂdu_ndudm

FY 1960 (sst)

C-8 By spency and cheracter of work

FY 1981 (est) .

C-7 By spency and periormer FY 1979

C-8 By agency and pedormer FY 1560
{osd)

co

By sgency and perlormer FY 1981

{ost)

’

Total Ressarch—Agency, Performer,

and Fleld of Sclence

C-10 By spency and pedformer FY 1979
C-1i aylg-arwlgdpodmnorﬁweo
(ost} .

C-12,_ By spency and perforrner: FY 1961

(odt) . ..
C-13. By detailed feid of science” FY
1979, 1900 and 1961 L
C-14,

C-15. Bymmﬁdddm FY
1000 (out} .

C-18. By agency and ekl
1001 (oot} -,

deYt

!

-

-

(o Py

c-18
C-18
c-
c-21
c-22

c2a
c24
c2s.

c-28

ca7

c-28

Basic ‘Ruurch—Agoncy, Performer,

-
Cc-2%

-

’ L
”

Psychoiogy and ke acences by
agency and detailed fiedd of 5o
once FY 1579

Psychology and ke scences, by
agency and detadled held of so-
ence FY 1960 (est) -

Psychology and ke saences, by
agency and detasied fieid of so-
ences FY 1981 {est)

Physical and snvironmental sci-
ences, by agency and detaded
field of science FY 1979

Physical énd dewiconrpental sc-
onces, by agency and dotaked
field of science FY 1560 (est)

Physical and environmental so-
ences, by agency and detarded
field of scence FY 1981 (est)

Engineering by agency and detuled
Seld of science FY 1980 {est)
Engeneering, by agency and detailed

, fiold of science FY 1981 (e}
Mathematics and COMPUtor sciences
and m sccisl scinhices, by agency
and detalied fleld of science FY
197% P
and computer sCHnNces
&nd in social sciences, by sgency
mmmam FY

and Fleld of Sclence

By sgency and pecformer FY 197%
Bymmpmnm FY 1980
(o3t}

4

C-31
c-32.
cx
C-34
c-35

C-36

c-37

£

\

By agency and pedformen FY 1981
{est)

By detalled fieid of science.FY
1979, 1960, and 1961

By agency and field of scvence FY
1979

By agency and hold of scence FY
1960 (ost)

Byagerwandﬁelddm FY
1981 (est)

Psychology and kfe sciences, by
agency and detaied Hiekdof sc-
ondo FY 1979 ™

Psyd‘:dogymifesd«m by
sgency an detailess fiekd of so-
ence FY 1980 (est)

Psyddogymﬂemm-by
agency and detassed fiekd of so-
oc¥ FY 1984

Physwmmom\omdsd-
ences, by agency and detaded
fieid of scrence FY 1979

Physicai and saviconemantal scr- »
ences, by agency and’cetalied
fiold of science FY 1080 (est)

Physical and environmentad sci-
snces, by Getalied
field of science FY 1981 (est)

Engnesring, by agency
flelkd of science. FY 1980 (est)

Enginsening, by agency and detakied
fieid of science FY 1987 jeel} ,




C-48
C-49

. C50
. C&
c-52
. G583
C-54

C-55

C-58

c-57

8

%

c-70

Applied Mmh—Agcnc?
Performer, anb Fleld of Scierice

By agency and podormer FY 1379

By agency and performer FY 1980
(ost)

Bym’cymdpodomm FY 1981

agency and detaled fiedd of scv-
once FY 1960 {est)
i’sydvologyandmsams by
agmeyanddetaiedﬁddolsa-
once FY 1961 (ast}
Physical and envwonmental scr-
ences, by agency and detased
fiekd of science FY 1979
Physical and snvironmental-scs-
ences, by agency and delaked
fiekd of scence FY 1980 (est)
Physical and environmental sc-
ences, by agency and detaded
fiold of scvence FY 1081 (est)
Engneenng by agency and detalled
fieid of soence FY 1979
Engmneering, by agency and cetased
fieid of soence FY 19080 (o2}
Engmneering, by agency and detaied
fisid of scienca FY 1881 (est)

« Mathematics and computer sciences

and n socal screncas, by agency
and detailed field of science FY
1979 |

Mmmmwm«m
and in social sciences, by agency
and detafied fisid of science FY
1980 (st}

MathernatCe and computer sciences
and in s0CiHF sciences, by egency
and detalied field of science FY
1981 (st}

Developmetit—Agency and
Performer

By agency and performer: FY 1479

. By agency and performer, £Y 1980

[ost)

Bywwpodomm FY1981
o (est)

R&D Plant

By agency FY 1979, 1960, and
1981 -

e2-8 § 28§

'3 35

- e v

Gl By-gow;nmpedocmdm
R&DMplarlwppomFYﬁN
C-72 By agency and performer ol the
RAD the plant supports FY 1960
(est)
C-73 By agency and performer of the
. RAD the piant supports- FY 1981
{est)

Total Research Performed at

Unlversities and Colleges—-Agency

&nd Fleid of Sclence

-

C-74 . By detaled field of science FY
1979, 1960, and 1981

C-75 By agency and fieid of scence FY
1979

C-76  Psychology and ife sciences, by
agency and detailed fieid of sc-
ence FY 1980

C-77  Physcal and environmental sc-
ences, by agency and detated

‘ fiold of science -FY 1979

C-78  Enpneering, by agency and detaied
field of scence FY 1979 .

C-79 Mathemadcs and complier sciences

Basic Research Pado'rmod at

Universities 2and Colleges—Agency

and Fleld of Science

By detased field of science FY
1979, 1980, and 1981,
By agency and fisld of science
1979
Psychology and ie sciences, by
agency &nd detaited fisid of scr-
ence FY 1979
'nmmwmmu‘w-
onces, by agency and detaked
fisdd of sclence FY 1979
Engineenng, by spency and detased
* feld pt sclence FY 1979
Mathamatics and computer stiences

and in social sclences, by agency *

. and detaied feid of science FY
1979

o

Applied Research Performed at
Universities and Colleges—Agency

. and Fleid of Sclence

By detalied fiekd of science FY
1979, 1900, and 1961

By agency and fleid of sclence FY
1978

Pnychok;gynndmsdamby
agency and’detalied field of sci-
Y 1979 .
Ptmmww
onces, by agency and detalied
fiold of science FYW??

s

C-90 Engineering, by agency and detalied
fieid of science FY 1979 .

C-91  Mathematics and computer sclences
and insocial by agency
and detaled ek of science FY
1979

P

Foreign Performers—Research a
" Davelopment

92 Byg_;ggionmﬁyandagml?’

Forelgn Performers—Basic Reses:

0-93 , By regon, ooumyamlagoerY
1979

#

Special Foreign Currency Progr:

C-84  For research and development, by

agency FY 1879, 1980, and
1981

L-95  For basic ressarch, by sgency FY
1979, 1980, and 1981

C-96  For appled ressarch by agency FY
1979, 1960, and 1981

C97 For by agency, FY
1979,Y980, and 1981
raphic Distribution—Resesar
and Development and R&D Plar

C-98  Bessarch, deveicpment, and RSD
mwmmw
State FY 1079
C-09 Rmarchwdwoloprmm.
StlhmdeYﬁN
C-59A. Percent distribution 10 each per:
former, by State FY 1979
C-998 Percant distribution 10 each State,
perormer FY 1670 .
C-100 and development, by
State and agency” FY 1979
C-100A. Percent distritastion of sach agency,
by Staste FY 1879 ......
C-1008 Percent distribution of sach State,
by agency” FY 1979 . .
G110 Rmud\wdwﬂoprmrl.bygoo-
graphic division, State, agency
lndp«'lotmorFYw?O PR
C-102 RAD plan, by geographic divieion,
State, and performer supporied:
Frasme ... .. ...
o103 R&DMDYWM
State, and agency: FY 1670 .
L o

Federal Intramural Personnet Co:

C-104 Totel ressarch and
WFY1W9MN
1.1 - .

C-105 Baﬂcmomwmww
1979, 1900, and 1981 . .
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C-108. Appudmumh.bywﬁ C-112 Research and development. by . G121 Bask research, by performer fiscal
1979, 1980, and 1981 .7 - agency: FY 1971-81 yaars 1971-81
07 Development, by agency PY1979, C-113 R3D plant, by agency FY 1971-81 G122 Appled research, by peromner fis
7 1960, and 1981 C-114 Research and development, by cal years 1971-81
character of work and R&D plant C-123 Development, by performer fiscal
r Fy 1971-81 years 1971-81 ¢
C-115 Total ressarch, by selected agency C-124 Total research, by fieid of science
Historical Data FY 1971-81 A fiscal years 1671-81
C 116 Bask: ressarch, by selected agency C-125 Bask research, by field of scrence
OUTLAYS FY 1971-81 fiscaf years 1971-81
C-108  Ressarch, develbpment, and RAD C-117 Apphed ressarch, by solected C-126 Appiied research, by feld of sc-
. Ppiant, by sgeacy FY 1970-80 . agency/FY 1971-81 once fiscal years 1971-51
C-109 . Research and development, by N
‘ C-118 Development, by selected agency C-1Z7 Research and developmen, by gec- .
"o padeocy """97°=9°FY1 FY 1971-81 © grapiws dwvision and State fiscal
C-110 R&D plant. by sgeacy. FY 1970-80 C-119  Ressarch and development, by per- years 1970~79
OBLIGATIONS former FY 1971-81 C-128 RAD plant, by geographic dision
C-111 Research, development, and R&D C-120 Total research, by pedormer fiscal and State fiscal years 1970-79

piant, by agency FY 1971-81 “years 1971-81 . y - .




notes

£

«o. Estimates tor 1981 are based on the

Budgef of the United States Govern-
ment, Fiscal Year 1981 and on Fiscal
« Year.1981 Budget Revisidns, 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 appeating 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
erally 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.

Detense Agenuies withuii the Depart-

ment of Defense inuvlude the Defense
Advanced Research Projecis Agency,

-

.

the Defense Nutlear Agency. the De
fense Communications Agency, the
Defense Mapping Agency. the Te-
fense Logistics Agency, the Uni-
formed Services University of the
Health Sciences, and technical sup-

,port, Joint Chiefs of Staff " *

R&D data reported by the National
Acronautics and Space Administra
tion are in terms of budget plan
rather than obligations

o The Department of Health and Hu-

man Services and the Department of
Edycation replace the former De-
partment of Healih, Education, and
Welfare. P

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

'of Reclamation .

Wwithin the Department of Justice, the
Federal Prison System replaces the
furme: Bureauw of Prisons and the
Offive of Justice Assistance. Re
search, and Statistics replaces the

formér Law Enforcement Assiste
Administration )

e The International Development
operation Agency, a new agency

- cludes the Agency for Internatic
Development, formerly under
Daparnnent of State. ‘

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

¢ The appendix wbles {Volume X}
providing data on R&D totals
1971 through 1978 are not con
rable with totals for those year:
appendix tables Issued to acc
pany earlier Federal Funds rept
Agencies have made some revisi
in prior year data

NOTE. For trend comparisons,use ¢
these tables, appendix C, for Voh
XXIX. Do not use earlier tables.




TASLE C-1. SUMMARY OF FEOERAL FUNDS FOR RESEARCH. aevELuPnen!. AMO RO PLANT: v -
FISCAL TEARS 1979, 1980, AND 1901 . . .
R {MILLICNS DF COLLARS) .
i ! L, . .
| --.-..---__.--..-t:snmm---. .....
. ITEN ¥ oacTuaL.. t N X O |
. JPp— - - ———— ---x.-.mf..--x...m-n.._x 1912.:9!5 1---19&1----1 13a0z1241.
‘ : | . i ; i
CTOTM. QUTLATS FOR RESEARCH, OEVELOPMENT, ANO RLD PLANT .1 27.842.8 | .66l | 137X | 34,891.6 | 10.2% -
] | ] i
RESEARCH ANO OEVELDPMENT .: 26,640,0 1 *29,9%3.0 | 12.4 | 33,099.7 | 10.5
. . i | | ]
REO PLANT :'1 142020 1 14708,1 : 42,0 | L.7191.% : 4.9
- i
' IS PR B N
- -t ‘ .
TOTAL OB.ICATIONS FOR RESEARCM, DEVELDPMENT, AND RCD PLANT ,.....l 30.453.8 | 33,902.9 | Phed 1 37.469.7 10,5
» 1 | | 1 |
RESEARCHM AND DEVELOPHENT .1 28,978.4 1 31.878.2 I y 10.0 % 3%.492.1 1 11.)
PERFORNERS T ] | | | |
. FEDERAL IMTRAMURAL 1/ccccrrsennsonsnssssnncsssnscnneel 74966 | 8,081.7 | 7.4 1 8,98%,2 ] 11.) ‘
IMOUSTRIAL FIRMS wouuss seesssnnsl 12.900.3 | 14.9%7.8 } 12:8 g1 16,681.9 | 143
FEROCS AOWIMISTERED §Y IMOUSTRIAL FIRNS . PUETY B TS 1L 1% S N T LT LI R TLL LT 4,0
UMIVERSTTIES ANO COLLEGES sevcvccesnnnane 3888, 1 | 4,207.% F - 8.2 | 4,98%.7 | 8.}
FFROCS AOMINISTEREO BY UNIVERSITIES ANO COLLECES 1.911,0 | 1,621.% | 7.3 1 1.W4s | 6.9
OTMER MOMRROEET IMSTITUTIONS ceveresscevantone 1.030.8 | 1,060,7 | 2.9 1 1.08%.4 1 ' 22
. FFRDCS AONIMISTEREOD 8Y MOWPROFIT IMSTITUTIONS 38,7 | 418,3 |} 134 | 474.9 | 13.3
STATE ANO LOCAL CDVERMME Seesrtessenes . 310.1 %8 0 L | 40688 | 3.3
FOREICN ouvcennsrssnnssnannssaantossnssasssnnssssannsl 1%4,7 I 18,7 | 20.1 : 182.8 | -1.%
. i [} |
RESEARCH ..,-.II 10,673.2 I 11,8031 |} 10.6 : 12.908.) | 9.4
| 1
PERFORMERSS bt | | | I |
. FEOERAL INTRAMURAL L1/csssesnonncssnsnssssnsnnnncessnel  3,430,% | 3,712.6 | S 1 3,977.7 ) 7.1
INOUSTREAL FIRMS suvvesnvnsnnnnnnnssscocnnsnssasansash 1e927.2 | 2022%.7 | 19.9 | 2.94%.0 | 143
FFRDCS AOMIMISTERED BY INQUSTRIAL FIRMS cevecrccccsnsl 24%,0 | 31%.9 | 8.9 | Jas.l | 10.2
UMEVERSITIES ANO COLLECES ccvevvvrvornrnccsnnsnnnsnee|  3380.4 | 3,8566.8 § .8 | 3.NM9.6 | 8.8
FFROCS AOMINISTEREO BY UMIYERSITIES AMO COLLECES o.0el 800.4 | 882.7 | 10,y | 987.1 | i1.8
OTHMER HOMPROFIT INSTITUTIONS eocesssnsssnnsvnssnnssesi 618,9 ) 63,9 | 3.7 | 68%.1 | 4.8 .
FFROCS AOMINISTERED $Y HONPROF IT INSTITUTIONS seennsal 734 | 84,9 | 15.8 | 9%.2 | 12.2
. \ STATE AMO LOCAL GOVERMMEKTS ccccvcsssceresncnnssncncel 139.% | 168.7 | 1.0 | 177.9 1| 9.2
FORE1GN '""'"1""""""""""""""""""I T7.4 % ?1.9 |I 18,8 : 103.0 | 12.0
i
' FIELOS OF SCIENCE:? [ - t - 1 | i
LIFE SCIEMCES covevopcnvnnnncennssscnconnssscennnsaas] 3.830,8 1  #,186,8 | 8.7 1 001 3.9
PSYCHOLDGY suuee PN | 2023 | 221.7 | 9.6 | 248.) | 12.0
- PHYSICAL SCIENCES sesssnsne] 18213 1 1.930.4 | 8,7 | 2.262.% | 14.2 .
EMYIROMMENTAL SCTENCES .. L1034 1 1,249.9 | 133 | 1,289 | 6.3 R
MATHEMATICS AMO cwmu scltm:zs o 237.3 | 282.3 | .7 i 38¥.4 | 2%.1
ENCINEERING uuues ol 20622.% ] 249633 | 13,0 1 Ye245,8 | 9.3
SOCIAL SCIENCES oee Wl 827.9 | 60,2 | 6.1 | 01,7 | )
OTMER SCIENCES. MEC ... = 287.4 i' 3%0.8 : 4.8 } 436.1 ; 1.3
S$ASIC RESEARCH ------------------....-------u-----------: 4.797.) = 4,908,646 : 10.0 ll ‘l’oli9-|l 8.7
- -
PERFORMERSE -~ | | | Y '
FEDERAL INTRAMURAL 1/, cc0sseensnsarnsaqecncaossansanel  10020.2 §  1.096.4 | 6.8 | 1a172.4 | 6.9
IHOUSTRIAL FIRMS, sevveassansssssonssosssacecssssnssee] 206.7 | 294.) | 10.4 | 6.l | To4
FRROCS ADMIMISTEREQ BY INOUSTRIAL FIRMS cersesnnnnsnsel 66.6 | 774 § 14.1 | 86.9 | 12.3
UNIYERSITIES AMD COLLESES seveecossscncarcnoporponnnsl  2.08%.,7 | 2,288.2 1 10,8 | 22,9218 1 10,2
. FFRUCS AONINISTERED 8Y UNIVERSITIES ANO COLLECES a2t 393.6 |} 44,3 1 12,9 | 480.1 | 8,0
OTHER MOMPROFIT INSTITUTIONS copessccvsscesnsccncsncel 32,8 ) 2%0,0 | 7.3 | 2623 | 4.9 -
FFROCS AOMIMISTERED BY NONPROFIT INSTITUTIONS ceeeesel 6.7 | 7.3 1 8,9 ] T4 | 2.0
STATE ANO LOCAL COVERMMENTS ,oseesveessscstssssassscel 19.8 | 1.8 | 10,1 | F1 W 7.8
FOREICM coceeessssrsasssassssssssnnsssssssssssssccscel 1.9 : 28,7 : 47.0 : 31.7 I 10.4 P
FIELDS OF SCIEMCEI- | I 1 1 1
LIFE SCIENCES sosnsnrsncnsnsnscnsscnsnsssssescnscccsel 1,870.6 | 2,03%,) 8.8 I 2.176.0 | 6.7
PSYCHOLOGT seessonnosssnnnsonsssncanesssnsscssscesceel 71.1 | 7.3 | %0 | 85.8 | 10.7
PHYSICAL SCIEMCES seveevcevensssssnsnsanssnvsonsasesel 1:021.8 ) 10,1207 § 9.9 | 1.226.6 | 9.3
ENY IROMMENTAL SCEENCES sovvesassvccssnssssscsconennnsl 463,3 | $09.2 | %y | $30.% | 4.2
WATHEMATICS AMD COMPUTER SCIEMCES sovvcccenaPqsonssnal 96.1 | 108.4 1§ 1.8 ), 129.9 | 19.8
ENCINEERING sovovnsosceccnsssssnsanes seeel «39%.1 | 443,51 12,2 | $20.7 4 17.4
" SOCIAL SCIENCES .. ] 1299 | 142.1 %7 | 154.9 | .0
' OTMER SCIENCES. NEC oe } . 30,0 : 69.8 : 3%.6 : 77.9 : 11.¢ -
APPLIED RESEARCH ..l 6,37%.9 : 7.294.5 : 10.9 l $.008.4 : 9.8
P
PERFORMEXST - l | 1 | i
FEOERAL INTRAMURAL [/cessssnssasarocncecervonin seel e8424,7 1§ 2:616.2 | 7.9 ] 2.80%.) | 7.2
INOUSTRIAL FARMS sosnsnnnsscscscscscscsnnantn ool 1.660.9 | 1.931.3 | 16,3 I 2.220.9 | 15.4
N FFROCS ADMINISTERED BY INGUSTRIAL FIEMS covoense ol 178.) | 38,9 | F S B | 261.2 ) 9.3
. INIVERSITIES ANO COLLEGES ceecesanvsnrsnnsrncnnsnrnesl 142788 | 1,378,6 ) 8.1 | 1,%8.1 ) 6.5
FFROCS ADMINISTERED BY UNIYERSITIES AmO COLLECES ....l 4070 | 38,2 | 7.7 | 507.0 | 1%.7
OTHER MOMPRDEIT INSTITUTIONS .ovsseccnssosscscosansasl Mo | 403,97 | % | 422.8 | 4,7
FFRDCS AOMINISTERED BY NONPROFIT IMSTITUTIONS soseseel 66,7 | 776 | 16.% | 87.8 | 13.1
STATE ANO LOCAL COVERMMENTS cvvspesctosensccrsrsvansel 19,7 | 147.0 | .8 | 154.1 | 4.8
FOREICH cuvvsnorennnnssncasssssssnssssosateccssccnsssl $7.9 i .2 : 9.2 : 713 : 12.7
FIELDS OF SCIENCE! i I | I, i
LIFE SCIENCES sovevonsrsnnssncnsasssssssnsnnnsnnssscel, 1:979.8 |  2.1%1,2 ) 8.7 | 2.2%.0 | 4.9
" PSYCHOLOGY soosnonsesssconssssscccssoseerssssssnnsanel 131.2 | 144,2 } .9 | 162.6 | 12,7
PHYSECAL SCIEMCES coecvvvonnvnssssrssnsssssscbecccnnsl 800.% | 8%7,7 ) 7.2 | 1.035.% | 0.8
ENVIROMMERTAL SCIENCES socevsssnnnsansosncvsnsnasnnnsl 640.1 | 40,7 1 1%.7 | T798.0 | 7.7,
NATHEMATICS ANO COMPUTER SCIEMCES ceovsvesessscsnnansl 16,2 | 3.9 7.9 ¢ 2238 .5
EMCINEERING cevevveneospocnscesenssnsssssssdraennennel 2.222.8 K 319,80 ) ' 1)1 t 2:.72%.1 | 5.1
SOCIAL SCIENCES covavvceoprvacsnvovcasonssesvsnsvansasl 38,3 | 410.1 | 3.0 t 446,99 ) (1% ]
! OTHER SCIEMEES, NEC wovvsspernsrssssidannnssnssnnnnsd B4 | 209.0 } n.e Bha ) 2
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- TABLE C~1. SUMMARY OF FEOFRAL FUNDS FOR RESEARCH, DEVELOPMENT. AND REO PLANTI
. FISCAL YEARS 1979, 1980+ ANO 1948}
(NILLIONS OF DOLLAKS)
= CONTINUED -
- "t S R P .'""::::'Eiii'un"'iiZZ'"ZZZI::ZIII:ZZ
‘ 1TEH 1 aCTuaL, | i xeMc | .
------.----...---...-.....-.--....-..--,--....-_-----.....--.-;-..--I--..Hl!---l.--l!lﬂ_--ll .1313:198¢C. 1_..-12!1----1 lilﬂ 1!!1_
o
OEVELOPMENT s uassansasnsannasntsnnssnnnnnannnassnnnnnnannanal 18:30%.2 1 20.073%.) : 9.7% : AL+383.8 : 12.5¢
. ( i .
PERFORMER S 1 1 | 1 |
FEQERAL IMIRAMURAL I/avainsnsauusnnenss sesasanananal A088.7 1 033902 10 T3 ] [YELAN I s 9
‘ INQUSTRIAL FIRNY savannsnnncannnsagnapntentnnang 10:,973.0 | 12¢332.1 1 k2. 1 1va296.9 | 8.3
FFROCS AQNINISTEREO BY INOUSTRIAL FIRMS saeasavasanesl 107320 | 1+073.0 | . ] 1.096.9 | 2ad
- UMTVERSITIES AMO COLLEGES vausnannatsvsvasonnsnvansaanl 327.7 | 30,7 1 1.3 } 38b6.1 1 (TR
N FEROCS ADMINISTERED 8Y UMIYERSITIES AND COLLEGES . o | 1392 | [ TS LA TS| 1al
OTHER MONPROFTT INSTITUTIONS suaseascensnssncans siles | V6.8 | 1.3 ) s00.3 1 sleb
FFROCS ADMINTSTERED BY MONPROFIT INSTITUTIONS veved 29344 | 3330 | 12.9 | 3797 | 3.9
STATE ANO LOCAL GOVERMMENTS suvannnsnssunsses vanel| 170.7 | ity 2.2 I 2293 | ..7
FOREIN .u..-u-‘.u-.u--...u.u.n.......u-..uul 17.3 1 3.8 1 2lab 1 9.9 | “Is.8
-~ I I | - ]
REeD PLANT MM anncaamaFasasatianmntnannsacanannanssannateannnnal 1¢87%.3 : 2e028.7 | .2 || 1,971.8 : =2.3
1 .
PERFORMERS SUPPORIEDE 1 I | ] 1
FEOERAL INTRAMURAL sassnsssanssnnannvavsnseannnsnnanal San.8 | sl | 3.7 | 682.% 3 la
* INDUSTRIAL FIRMS saavasvecavsnetavcesnnnmavetavvovanal HLTL | 834,41 139.46 ] 411.2 1 .9
FEROCY ADMINISTERED BY TNOUSTRIAL FIRMS savassvnvasanl LTI 21 3.4 I .1 1 =9.1
UNIVERSITIES ANO COLLECES savavannnvssavvavennnncananl 82.0 | WLl 16.% | s 37,0 2.5
FERDCS ADMINI STEREQ 8Y UMIVERSITIES ANOD COLLEGES ovadl LILTR I ] I LTT ) LT LA =1%.9
OTHER MONPROFIT IMSTITUTIONS sennnnnpcappenansa al 9.2 1 [T | *3l.2 | 3.6 1 *ll.2
. FFRDCS ADMINISTERED 8Y KRONPROFIT IMSTITUTIONS . N 1171 221 | .8 ) Ind | L3 I 7Y )
STATE ANO LOCAL COVERNMENTS sosnnndasnnsnnrsrnan .l 31 =1 =lo0.0 I =1 N/A
‘FOI'EIGN sassnssssvassantassnnniasantiasessannacacnvael 8.4 | T4 -%,.4 I 10.3 1 3%.%
* .l Y e - 1 ’ § [T PSR J S ——
1/ COSTS ASSOCIATED WiTH THE ADMINISTRATION OF INTRAMURAL AMD EATKAMURAL PROCKAWS ARE COVERED -
A5 WELL 4% ACTUAL INTRAMURAL PERFORMANCE.
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7l€l.‘ €-2, ‘EUE!IL‘FU&DS ke RESEIR‘C}' DEYELGPMENT, AND RLD PLANT, Ay LGENCYS FESCAL YEARS 1979, 1343, ATD Lo9m)
. .
e i, :\-}\-v ‘ munus-w DOLL RS y
‘ . < * o 4 Vo
$ mmmmmme e - B e a i = e T W P = m e m e m e AEE R AR AU e mm Mmoo~ = . rmmmam—mmEm g = -
: L K A —— TN TS0 S— [ o ianln L
AGENCY #NO SyBDIYTSINM 1 199 | IR SLTAS81E5. ...
e S —— I ROME b ! , ,
- ’
TOTAL s ALL AGKNCIES ,,4uu wrsrsrsssartanansnasbunngrnnanael o538 ) 33,902,9 : IT0469.7 | 21.%%e2.8 | .‘l.'.‘bb]ol |
- | ! 1 i |
N SDFPARTHENTS ] i I t ' I )
a0 " . ! ., l i 1 . P b
\ OFPARTMENT (Ul;UQE; TOTAL tesansesosonasonnonnnnnnsnl LY 4 ;x 773.7 Alé,9 | o351 592.% 1 ?.%.2
| I 1 | 1
% AGRTCULTURLL “ARKETING SERYICE seuuyivuuurgesnensonssaseesl 1.0 1 101 1.3 1 90 1.3} 1.3
ECONOMECS STATISTICS K COOPSRATIVES SERYICE suvnwusubsesed 2.5} 42.1 ) LLTT I ] 35.6 | 2. .l
FOREST SERVICE suosssossssrsrusoscennnsssedenssnasssnsansl 1O § 15.7 | 12,0 1 sz | 5.2 1 113, ¥
OFFICE DF INTERQNATIONAL COOPERATION AND DEVELOPMENT ,e4,.l o1 1 8.6 | -1 L LY
OFFTCE OF TRANSENRTATICH sanusnoslansgurrginsnnnassunanasl .7 ML | 91 T | -] .
» SCIENCE K EDUCATION ID"INISIQIIIQ"N sresuassnsunnnanunnnnsl 537.5 1 613.1 4 635.3 | LLEMLIS 531.3 4., 331.4
" - * 1 - ! | T I !
AGRTCUL TURAY, EARCH suvssnsnnsnnttassuvannssnnsninsgsl 3ed,0 | 27010 35,7 | 33l.2 | LTS IS 341,31
COOPERATIVE RESEARCH .....u.-..---o;-n...-o'-. 172.6 : i 1 | : 199.46 | 1%6.8 ; 184.2 | 9.2
. ‘ A !
CEPARTHMEMT GF COMMERCE, TOTHL ....?................-........: 311.8 : 34349 { 373.9 | 7. : 349,4 !I 363.3
o ’ « I
BUREAY OF THE CEMSUS .ssssunanvasusstaneasssnanaunasnnnasl 3.1 4 3.2 | 3,3 1 2.7 1 N Y 3.2
ECONOMIC DEVELOPMENT ADMINISTRATION ssssussassannsnngennd 3.1 1 38.5 1 2.0 0 2847 335 1 29.3
MARITINE AOMINESTRATION susatgssssnraqnganioqunnngnannanel 2C€.5 | 20.5 | i’.a | 18.2 1 17.8 ¢ \ 17.9
TIONAL BUREAU OFWSTAMOIRDS soasuesrbubanesagiutsarnsons| 89,3 76.4 | 9.7 | 64,8 | 74,5 | 82
TIONAL OCEANEC £ KTMOSPHERIC MOMINISTRATION sevsvesssesl 171.2 | E LIV 220.9 | 190.1 | 215.9 | ZZ')'@
NATIONAL TELSCQUMUNICATIONS L INFORMATION ADM'M suseenussl “l | .3 | 10.1 1} 3.3 0 LR | 4,1
OFFTCE OF THE SECRETARY .uvseevsunssansstussrinunsuongunnsl a0 N bl | 3] J -
PATENT AND TRADEMARK OFFICE P P | 5 1 o8| 1.1 - | 6} 1.1
i ! ! ] | .
'CEPARTMENT OF OEFENSE, TOTat ..............................= 12077600 4 18,1560 1 17,0495 b 10.733.1 | 13.175.0 | 15.827,7
* - 1 1 I !
DEPARTMENT OF THE ARMY 4ecuninnvresssatatargqnnngnnguosnal  24772.5 | 25989.2 1 3438040 | 2,538,2 1  2.80%.9 1 3,148,1
. [ , | ) t 1
MILITARY FUNCTIONS R T T PR PP PRTTPRINY | 2,740.% : 24939.5 = 34348.1 : 2.510.8 : 2.780.2 ) 3.115.8
- I h t
- - MTLITARY CONSTRUCTHON I I L R L T TR T N 2.6 | 15.1 | 14,5 | 1.0 1 2.7 | 7.8
’ PRy ¢ OQWANCES OF MILITARY PERSOMMEL N RLO 'suusassl 1€6,8 | 11,1 | 125.6 | 1¢0.8 } 116.1 1 125,46
% RDTLE PRIPRIATION sovussvunsntsnssassnnpusnnonssnensl Z-b‘ifj : 2.808,2 } 3.208.0 : 29408.9 : 244614 ; 2.980. 4
: CIYIL FUNCTIONS ICORPS OF ENGCIMEERS) sunneesnnssnsnnsnad 25.8 | 29.7 1 3243 | 2546 | 29-7‘= 32,3
. ! { !
DEPARTRENT OF THE NAYY --lo-o--------u--o-o---h--,----n-.: 4,403 .nsslri*ﬁ'& 409846 : 34920, 404, 7 : 881148
* ) . I
MIEITARY CONSTRUCTION touivevacnarnsnnsnn o TR N 7.5 1 17.3 | 7. 9.2 1 .6
PAY L ALLOWANTES OF mILITARY PERSONNEL IN RLO 84,46 | 10l.1 ) 197.8 | 8.4 | 191.1 ) 107.8
RDTEE APPROPRIATION sunuvssnnnnnnss $,29%3 10 $:788.4 | 485148 § 382808 | 4,289.0 ) ‘90“-7\
SPECTAL FOREICN CURRENCY PROCRAM sesssnssssennssnnnnns LTS : 6.0 : 7.7 : [-7% ] : 5.5 : 7.3
* DEPARTMENT OF THE AIR FORCE ..-.n.n-...n.......’nnn.= 4,693, | 5.277.6 | TL347,4 : 44280 : 4.948,8 : Grt 54,3
. T !
MILETARY CONSTRUCTION 4ouasnnsosunsttnnrsonssnnnsesnnnsl 98.5 | 172.0 | 211.% ) _ 100.9 1§ 122.9 ¢ 174,97
PAY & ALLOWANCES OF MILITARY PERSOMMEL 1M RED couwrssnasl 248.2 | 284.8 | 290.8 | 248.2 ) 284.8 | 29,8
ROTEE APPROPRIATION sovsnnncossnssnnssnassnsnsuscssncnsl €346, 4 : 4,820.9 : 6084542, 430798 : $.581,1 : 5.988.8
! .
DEFEMSE AGENCIES .h---n---.---.-n---........--....---.: ST | 995 .8 : 1.294.9 : 814,2 : 959.6 I 1:17%5.9
[ ]
PIATARY CONSTRUCTION sovnetnsnnnsnnnsans el 6.3 1 - -t Sa4 1 oo -
ROUJLE APPROPRIATION 4440 seaswes .--= 872.1 | 5.8 ) 1:2%.9 : 808.8 : 58,7 : 1.1,
- ! |
OIRECTOR OF TEST & EYALVATION, DEFENSE wesssasassnsnsnsnnsl 29:3 ) 32.5 : 42,2 : 28,3 | 32.0 | 38.0
LI | ! | |
DEPARTHENT OF EWCIIIQNlJll-lo-ll-lolﬁﬁl-llﬁﬁﬁlﬁlllnll-lﬁ lL 166,3 | 153,.1 = 180,119 136.5 : 145,5 : 147, 2
. ] L
DEPARTMEMT OF ENERGY -------------------0------------------: 544832 ': $.234.0 : 6-‘07-2 4,936.4 : S.77672 = 5,904, 4
.DEPIRNI OF HEALTM AND- HUMAN SERVICES, TOTAL sesesnsasnesl !|558-!'= 3.,018.7 il 3.961.9 35172.7 II J.4ed.5 | 35649,.3
|
ALCOMIL, DRUG ABUSE & MEMTAL HEALTH AOMIMISTRATION cuvauel 2148 ) 231.5 | 267.5 184,7 § 201.3 222,94
CEMTER FOR OISEASE.CONTROL sossnesnnsnnntsnsesnnsansannssl 76.3 |} 94,5 | 7.2 T2.4 |} 4.7 3. ¢
FOOD & DRUG ADMIMISTRATION sennunss of 66,7 | 64,7 | 82,8 | 406 1 49,0 3.0
HEALTM CARE £INAMCIMG AOMINISTRATH ol 318 I 6.8 ) a4 19.5 | 3741 .7
MEALTH RESOURCES ADMIMISTRATION ) “? | S - 3.2 ¢ 2.7 1.
MEALTM SERYICES LOMINISTRATION ssesansl 28,7 | 30.9 | 14.8 231 1| 21.7 ) 17.%
NATTONAL INSTETUTES OF WELLTH sessssnssnsssrassnannenanssl 3.000.8 ) 3.201.% | 3.2 3 | 2.T1344 ) 2:"’-2 } 3.083.}

LOFEICE OF ASSISTANT SECRETARY FOR MEALTH sesssvassnnsnnnal 3.6 ) 3541 4 4047 14,7 | 25,8 .1
OFFICE OF MUMAN DEVELOPMEMT SEAVICES sevssannanssnnnssnnnl 5T.1 4 8.5 | 5440 1 5T.1 | 60,5 54.0
OFFICE OF THE SECRETARY su,ensosstannnnnssnnnssssnnsnnnns]? 24.7 |} 2440 | 2440 25,5 ) 26,5 F{TT )
SOCTAL SECURITY lOHIﬂISII‘;’”QN --.u...-....---......-.--: 1843 = 22.8 = 2344 17.4 : 21.0 2.0

s .
OEPARTHENMT DF MOUSING aMD URpiM ELd’m sswsnsnssnasessl 819 : 61.5 : 4.1 : T4 .3 = 6.1 : ) $.2
- Ly !

OEPARTMENT OF THE 1‘1"'0‘- T0TAL --o‘too-llo-l-llll ----0--: slC,.8 = ‘3‘.! : 34,2 : $04.3 : 41).9 : 432,08
BUREAY OF LAND WANAGENENT 1.1ve . L3 1.7 4 1.6 1.3 ) 0 3 I W
QUREAU OF MINES ssnsssnes ot J2I43 IIQ-’* {1090 | 1210 0 100.0 | 111.%
GEOLOGICAL SURVEY .., ol 1458 ' 153.2 151.5 | 184,21 140,40 | 151.7
MATIONAL PARX SERVICE suecssnssvenssraresassnnasésssnnnnsl L K .01 113 | 8.9 1 .0t 1.3
OFFICE OF THE SECRETaty SIS NN NN N AN sNsNNNN NN etRNRRY "l ) 4.1 0 F4Y ) 151 2.4 ¢ 3.2
OFFICE OF SURFACE WINING RECLAMATION AMO ENFORCEMENT 4444l 5.0 | 24 8.3 5.0 2.4 ) 8.)
OFFICE OF MATER RESEARCH & TECHNOLOGY ceeesssccssasssssnsl 28,0 | 31.0 ) -~ 33.4 ) 23.8 | 253 | 20.4

! UMITED STATES FISN ANO MILOLIFE SEAYICE savsssensnnnnnnssl 8Tl 4 % .4 | 103.1 ¢ 87,3 ) 9%.2 103.2
WATER AMD POMER RESOURCES SERVICE -a..-------------...lk 12.2 1 14,2 } 13.4 } ' 11.0 l 15,7 : .7
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. «  TaBLE €-2. FLOERAL FUNOS FOR RESEARCN, DEVELOPMENT, AND RLD PLANT, BY AGFNCY: FSCAL YEARS 1979, 193, 440 1981
. N INILLICNS OF DOLLRS) ‘
*« continvto ’ . ) ’
o 8 o o 8 e T e e o mcEm e EE S ——— o e S e
) : Vo ews mea BLIGRTIONS. ___
.o AGENCY AND SUBOIVISION 1 1979 lewmen ESIIBAIES
e o o M o i e e o — i----. ...... ) 2&9----%---115 e {. ....... ---
CEPARTMENT OF JUSTICE, TOTAL ccucrsasaccgosssasansarnsssansl 430 (S Y 2.6 TN 8.1 1 (]
—— 1 ' P | i P , ' !
0oUC ENFORCEMENT AOMINISTRATION scdooreapesrarscascansanst 2ot | “o } saf 2.14 A 32
FEDERAL BUREAY OF INYESTIGATION . sesesasacl 3.1 2.2 ) I3 * s 2.3 1 1.7
FEOFRAL PRISON SYSTEM senvsasaas sisensl 3.6 | ta w1 343 0 1 4.0
INNTCRATION 4WO NATURALIZATION'S N 2 'R RN D 123 ) s
OFFICE OF THE .ATTOR GENMERAL sreetoscsrruncosssorsavaasl 1.7 1 1.7 1 2.2 1 1.8} 1.7 1 1.3
OFFICE OF JUSTICE LSTAMCE, RESEARCM, awD STATISTICS ..: 12.2 : 3eat = 32.% : 3%.3 : 35.8 : .2
DEPARTHENT OF LABOR, TOTAL ................................: 1370 § 1660,0 | 192.8 1 1.9.2 ) 147.7 216.9
. - 1 1 L i I
BUREAY OF LABOR STAFISTICS --.------.------.------Isnunsul . | 91 T1el 1 91 A | 1.]
EMPLOYHENT STANDARDS A OMINISTRATION soasesspvaseansnsanasl 3.3 0 [ X3N] 6.5 | 3.1 4 8,2 | 6.3
NPLOYMENT AND TRAINING AONINISTRATION senscasacsansnacnsl 12¢.8 | 145.¢ | 1869,9 | 93,0 | 1898 1 19002
LASORCNANACEMENT SERVICES AGMINISTRATION vovnnsvocnsrennsl 32| 3.2 1 3.3 1, 3.5 1 3.1 3.2
CCCUPATIONAL SAFETY AND HEALTW AOMINISTRATION seeersvanenl 5.1 | 6.3 1 10,3 | 5.1 1 s 1 1.3
* QFFRICE OF TH4t SECRETARY '-.--sqsscssssuslssgu-I------'-¢-= 1.8 : 1.6 : 1.8 : | 1) : 1.8 10 1.8
" . 1
DEPARTMENT OF STATE, TOTAL ..------.----------.-----.------: 3.2 : 2.8 ! 2.7 1 1.2 1 2.8 : 2.7
t | |
- DEPARTHENTAL FUNDS --------c------n---n----------------l 3.2 1 2.8 1 2.7 1 3.2 ! 2.8 | 2.7
. et 1 ~> ' ( 1
DEPARTMENT OF TRANSPORTATION, TOTAL senusseosnnsssunsregensl 192.7 : 3ae.0 : 396.3 1§ 372.¢ 1 188.7 | ,__1:.3,.3
t I !

4 COAST CUARD -1-----|--|-|--------------.-.--l"-----l----' 211 | 2240 1 2.0 | s | 0.0 1 22.0
FEQGERAL AVIATION AOMINISTRATION seseenvsnansnsonerctassenl 12¢.¢ | L. | 121.7 111 | 13644 | 112.2
FEDERAL MICHWAY ADNINISTRATION socresoresnsonnransvsoncgel 533 | 82.2 | 8.1 1 a9 6148 | 5.4
FEOERAL RAILROAD AONINTSTRATION ceesnenvnsnssesrcrssnconel 56,1 | 58,3 | 58,3 | 38,0 | 50.0 | 3.2
NATIONMAL HIGHWAT TRAFFIC SAFETY AOMINISTRATION .. 1 38,0 | 39.2 | 82.7 1§ 53,8 | 54,2 | 9.2
OFFICE OF THE SECRETARY ssssvoaseresrscsscssoee \5 11.7 | 125 1 12.0 | 16.7 | 17.0 1 14,3
RE SEARCN AND SPECTAL PROCRAMS -ADMINISTRATION & I 15.0 | 14,4 | 1,6 | 12.8 | 1251+ 12.8
URBAN MASS TRANSPORTATION AOMIMISTRATION sessvvnroer : 8.0 | 1.9 ll 8,9 l' 50.9% : 43,0 : 174

. 1
DEPARTHENT OF THE TREASURY, TOTAL sscsesvcrscnvanssnsessoeel 9.6 1 12,3 : S11.9 1 9.5 1 12,3 | 11.9
] ) ; H
BUREAU OF ALCOAOL, TOBACCO, 4D FIREARNS saveesrrenesesnsl 2.3 | Tet | ] 2.3 | 1.8 1 8
BURE AU QF ENGRAVING AND PRINTING l-o-|--||----|-||---l--l' .1 1 3.7 1 .0 1 2.1 1 3.7 | 0
CUSTOWS SERYICE -------.---Ic------.-------..-----.------I . 1ab {:* 3.7 1 3.2 | T1ed | 1,71 3.2
- INTERNAL REVENUE SERVICE ssens ------------------u-------‘ }CG i 30 : 3.9 i 3.8 : 3.8 : 3.9
I
OTHER AGENCIES | | | | | {
‘ 1 I 1 1 I |
e 1 1 ! ! t t
ACT10M .-------------.--n---------'f------u---n'----n---l 1.0 4 Tt | 2.8 | 1.6 1 16 [ F 1]
AOYISORY COMMLSSION ON INTERGOVERNMEWTAL RELATIONS ol 1.7 1 1.7 | 1.8 1.7 1 2.1 10 1.8
APPALACNIAN REGIONAL COMMISSION soenvarvrcrnrsnrne ol 31 o Al A 0| 1]
CIYIL AERQOWAUTICS BOARD sevvnnsncerssenvrrrenverer 1 W5 A | 51 o | 71 M 3
COmMPNITY SERVICES LADOMINISTRATION soqwmeveovvorronveresveners F4 % I Y 2%.0 1 M,0 15.% ) 21.% ¢ 223
CONSUMER PRODUCT SAFETY COMMISSION eevsassesnrannsanesensncel a6 | 8.2 1 T.8 | 5.8 1 843 1 Ted
ENVIROMRENTAL PROTECTION AGENCY -----------n--------n.u-I “12.% | . sls.8 1 s4T.8 | 188.% | $3%.1 | 48%.2
*EXECUTLIYE OFFICE (ENERGY SECURITY TRUST FUNO} sonensreennnel -1 | 3.0 =1 . 135,01 12,0
FEDERAL COMRMICATIONS COMMISSION varvavsonsesnnsrnsncnsonnt ¥ 2.9 'f | PN | 1.y | 3.6 I 1.3
FE AL ENERCENCY MAMACEMENT ACENCY seonersnronscanrvaoronsl 12.6 t 1.2 12.0 1§ 11.2 1 13.3
FEOERAL WOMWE LOAN BANK BCARD seevrnses ereRsRRR PORRRR Y 1 t 1.3} ot 1.2 1 1¢3 *
FEDERAL TRADE COMMISSION srenne ratereene 1.3 1 I 1.5 1 1% 1 143 | 1.3
GEERIL SERYICES ADMIMISTRATION ,. ael o3 1 Wt R RN ML
ANATIONAL COMMUMICATION AGENCY csens , Wt 1 W W1 2! vl
NTERWATIONA® OEYELOPMENT COOPERATION AGENCY .. ........II 152.¢ I' I 101.8 | 8.1 Nz.s 1 123.3%
| I
- ‘ic!"c' FOR INTERMATIOMAL QEYELOPMENT supeernrnsn wavosnnnnel i12.%.] 1 80,4 ! 0.3 | .40 12.2
INST FOR SCIENTIFIC € TECHNOLOGICAL COOPERATION seovnnreed - i = 81,1 : =1 07,8 | 51,2
I |
INTERSTATE COMMERCE COMMESSION sroenencersurennsennsoserescl * 2 I w2 0 Sl 2} o2
LIBRARY DF CONGRESS srrnsnnvnssnreonverecnprrennurunssrnses ol 3,210 I 5.2 1 5.0 0 3.4 I %2
NATIONAL AERDMAUTICS ANO SPACE AONINISTRATION reennesronaasnl .3%8,.3 | | 5,317,714 0, 198,% | Ss002.0 § 3921%.7
NATIONAL SCIEWCE FOUNDATION ------u---c--c---cc-----'-----' a3g,1 ! | 14010,7 | 804 .6 1 A70.0 # 40, .
NUCLEAR RECLLATORY COMNISSION seasrasnnsenl 13Te¢ | | 28,2 ) 143,81 188.6 ) 16.9
OFFICE OF PERSONKEL MANACEMENT 6,0 1 t s.! ! 5.0 1 [ Y] W] .1
SHITHSONTAN INSTITUTION orseee ol 11,9 | ! 3,1 ) 17,0 | 0.8 1 A,0
R TEMME SSEE YALLEY AUTHORITY cesvevsvarvetasnennores Wb T B2 % 4 2.3 | 5,40} 110.% 1 ?len
UNITED STATES AR#MS COMTROL AND DI SAXMAMENT AGENCY ol 2.3 1 | ,,l.! I 1.3 1 .21 1.9
UNITED STATES INTERKAT] TRAOE COMMISSION savernr o 3.0 | 4 LY ] o0 | 2.7 § (13}
YETERANS ADMIMISTRATION -‘c-------u.--.-u--ac--------.---l 132.1 1 I 1%0,5 | 1231 1 1361 1 18244
. - 1 .l 1 1 1 1
SOURCET NMATIONAL SCLEMCE FOUNDATION
* j '
. . B . . . \
-
' ~
L ] -
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TAIL¥ C~3, FEDERAL FUNDS FOR TOTaL RESESRCH ANO ODEVELDPHMENT, 9y ‘IGENCYI FLSCAL YEA®S (979, 98y, AND |98}

. (NILLTICNS OF DOLLARS)
T T AT T T "“"'""T:I:::I“"'Zﬁiiiijiif:éi::: ZZZ Z'I':ZZZZIIZi_i,;IZ'""'"ZZIIIZZZZIZIII
‘,{Gtuﬂ AND SUSDIvVISION ] 1 | J— e 3 VT ) llS.--....l Joneaa-ESIIBRLES ..
revhvamrracwemaniranena [ eamaravasmmemasoaweesdeoronacaaaa |--.).2 ---#-_. —— .._--------{_-_ SRR DRERN S ) Wi
TOTAL s ALL AGENCHES sosussnnnnnnnnnennnnnnnnnnnnsnnnnnsnnnsl 28.978,8 = 31,878.2 : 35,492,1 : 2506%3.0 1 29.9%3.0 | 33.099.7
* ] ]
- DEPARTHMENTS - ] ) 1 b 1 ] ]
] t § | ] . 1
pEPARTRENT OF aCRICULTURE, TOTAL ...........k.‘.\...........l 4600 = 3.2 ) 177.8 | 88,7 ) 832.9 | H64 .4
. - ] 1 1 ] !
SCRICULTURSL MARKETIRG SERVICE susssssonnssnsnnssnssspnesl 1.2 ) 1.3 1 143 | 9 1.3 1 13
FCONDMICS, STATISTICS & COOPERATIVES SERVICE .osowses®ifsl 35,3 | 2.1 ¢ .5 ) M8 2.1 1 LI}
FOREST SERYICE souoovwornnnnstnsnnnnnnvensnrnnnnnnntnncajnl 1CT. 112.1 } 124,11 162.2 | 1iles 1, 1ifed m
CEFICE OF INTERNATIONAL CODPERATION AND OEVELDPNENT -1 - 8.5 1 .1 =1 8.5
OFFICE OF TRANSPORTATION suusnsannnnvansnssnssnsnnsfonnnsl 70 ) 9| ) 3 ) 9
SCIENCE & EOUCATION AOMINISTRATION .. i8.4 |} 73,4 1 398,0 | 69,3 | 97,9 1 8 99.9
- . ¢ § i 1 ]
ACRICULTURAL RESEARCH shsnnnnnaner %L Ins,e ) 389.3 | 03,3 | 2.9 1 312,91 300, 2
COOPERATIVE RESEARCN ...............yq................I 172,86 | 186,11 19%.s | 139%.5 1 184,2 § 190.2
- - ] ] ] 1 ] ]
DEPARTMENT OF COWMMERCE, TOTaL ...:/.,fs......................I 3C9,4 : 338,.3 : 372.% 1' 38,2 l 384,7 | 36240
. 1
BURELY DF THE CENSUS counsssnsnnnnnnnsnsnssnsnnssnsannnssf N1t 3.2 1 3,3 1 2.7 1 3.2 ) 3.2
i ECONOMIC DEVELOPHENT ACMINISTRATION sonsssvsvssnvnnsnvansl 3.1 | 38.3 ) 2.0 1 28,7 ) 33,8 29,3
MARTTIME AONINISTRATION sovnssnsanatsnnnasatosnnsnnnnnnnsi 198 § 20.0 1 17.3 | 18,2 1 17.3 1 17.3
NATIONAL BUREAU OF STANDAROS savssvennngnnnnnnsannsnssnsnsl 578 | 8.1 ) 8.1 1 53.4 | ™. | 8].%
NATIONAL CCEANIC ¢ ATMOSPHEREC ADMINISTRATION .4 1tl.2 190,2 | 219.7 | 190.1 | 212.0 | 224.%
NATLONAL TELECOMMUMMICATIONS £ INFORMATION ADulN LT | 9.3 ) 10.1 1 3.3 ) 401 Wi
19 OFFICE QF THE SECRETART sunpes X . o1 1 4 | -} " 3 ) B -
P/m AND TRAQEMARK OFFICE ,usssnssnsnnnnssnsusnnsnennnnsd M o 1 1.1 1 TN W4 1.1
¢ ] * f ] ! 1 8
DEPARTMENT OF DEFENSE, TOTAL susvgnnonnnnnnnnnnnnnngonnnansl J23C8:2 J 13,787.7 | 18060800 1 118973 1 §2,889.8 | i%.248.3
v I 1 1 ) ] ]
¢ DEPARTMENT OF THE ARMY ,ouuvnpsnnnnnssnnnsssnnnnsnssnssnnsl 2.788,7 I| 2.M1.9 3.353.9 | 2.934,1 : 2.80%.1 1 3oids.8
N i ' § ] !
MILLITARY FUNCTIONS ...\.......................\.........I 2.1:3.! : 209222 ) 3333 .8 : 2+908,9 : 2:77%.4 : 3.4 04,2
1
PAY £ ALLOWANCES OF MILITARY PERSONNEL [N RO .......l 1€C.0 | 116.1 § 125.8 | 100.8 | 116.1 1 12%.46
ROTLE APPROPRIATION suvesonsnnsnsnnssnnsnnnnninsnunsssd 2:642,3 ll ?.SM.Oﬂl 3, 206,0 : 2.407.8 : 20899.3 | 2,978.0
] ]
CIVIU FUNCTIONS (CORPS OF ENGINEERS) sonseasassnnsnsnnsl 25.4 : 29,7 1 32.3 : 23.4 : 2947 : 32.)
1 . ]
QEPARTMEMT OF THE NAYY oeeoalonnnsnnssnnssscsnnnnnnssnssi  $5338,0 : L8096 1 4,091,) } 3,873,4 : 4,333,5% : $.726.8
@ I 1
PAY £ BLLOWANCES OF PILITARY PERSONMEL IN RED .usnsnnnsl 85,8 | 101.1 | 107.58 | Sg-b 1 108.1 | 107.8
. ROTLE APPROFRIATION sovonnsasnssssnnsnssnsnssnsnnsansnsl 243,81 7026 | 4, 775.8 ) 3.780.8 | $,227.0 | 461147
SPECIAL FOREIGN CURRENCY PROGRAM sssssnnssssnssnnssnsnssl ] : 5,0 : 7.7 : 8.1 : 3.5 | 1.3,
> ] . 1
DEPARTMEMT OF THE AIR FORCE ,uuunnnnsnnnnnnnnnsnnnnnnnnnal  #.92%,8 : 1,020, | Te039.9 ‘l 4203,1 : 4, 760,7 ; 6,202.1
I I
PAY £ ALLOWANCES OF MILITaRY PERSONMEL LN RED sevsnnsnsnsl 28,2 | LI 290.8 | 8.2 § 84,8 | 190.8
ROTLE aAPPROPRIATION ...................................= 43277.4 ll 4,737.] : 6274%.1 | $e018.9 : $074,.9 i .%11.)
DEFENSE ACENCIES soonnnsnnvnnnnssnsnnnnsnnnnnsansnsnnnnnsl 47,8 : 97,7 ) 1.247, : 5.3 : 938.1 : 10140.%
1 1
ROTLE APPRIPRIATION susnsonnnnsnnsnnnssnnnnsnnsnpsnnsnsl 847.8 | 71,7 | 1.2¢J01 = 795-3: 98,1 : 1:189.9
] ) 1
O{RECTOR GF TEST & EVALUATION, DEFENSE covesassssnsannnasl 293 | 32.8 : 2.2 : 2l.3‘= 32.0 : 38,90
]
DEPARTHENT OF EDUCATION W\l 1».3.; 153.1 ) 184,1 } 136,9 : 183, : 187.2
~ +| 1
DEPARTMENT OF EMERGY sosassncsnsnsnnstosnssnssnenssnnsenssal  $838,8 | 4,009,7 : 9948 1 4.303.3 1 76T 1 saadYa2
! [} 1 1 |
DEPARTMENT OF WMEALTM AMD HUMaN SERVICES. TOTAY ............l o508 = 3877649 : 3,907,4 : 34099.3 | 3.403.%.1 3604,
1 1
lLCOM‘L- DRUG ASUSE & PENTAL WEALTH AOMINISTRATION ......l 2183 | 2M.2 | 52.1 | 184,48 | 201.2 | 224.2
CENTER FOR QISELSE CONTROL sovsssnnnnnnnnnnnnnénss ol 18.3 ) ".4 1 97.2 1 72,4 ) a7 1 3.6
FOOO0 C ORUG ADMINISTRATION , i 61,0 | .2l 68,2 | .0 | 7.1 | .3
HEALTH CARE FINANCING ADMIN]STRATION [ 31.8 | 5.8 1 32.0 | 19.5 1 37.0 | 8.7
HEAL TH RESOURCES ADMINISTRATION ,.44s 1 L N -1 321 .71 1.6
MEALTM SERVICES ADMINISTRATION sapwontspnnnnnnnnnnnsny i 8.7 1 3.9 ) 18,8 1 3.1 1 1.7 4 17.%
NATIONAL INSTITUTES OF MEALTH ssvsnssnpsnpsosnsosnnnnennsl 2,934 | 3,81.8 | 3, 272.9 | 25641.0 | 2.08%,1 1 3049,
OFFICE OF ASSISTANT SECRETARY FOR HEALTH susssnsnnsnsnsnnsl 34,6 ) M. 1 .7 1 18,71 %.8 1 .
DEFICE OF MUMAN YELOPMENT SERVICES soncssnnsssssnnsnnssl 7.1 1 0.9 1 3.0 | 37.1 1 00,5 1 349
OFFICE OF THE SECRETARY covnssnnnnstsnnnnnsnnassnnnnssnnsl 24,7 | 24,0} 24.0 1 26.5 1 26,53 1 1Y 2
SOCTaL SECURITY aOMINISTRATION ..........................: 8.3 : . 2.8 : 23.4 : ’n.‘ t . .0 : F XY
DEPARTMENT OF wUSING ANO URBAN DEVELOFWENT ...J...........I 57.9 | 51.% 1| 84,1 | 74,) : 58,1 : 4.2
i 1 1 1
QEPARTMENT DFf THE INTERIOR, TOTAL sossssnsnnsnnsssnnansnnnsl LIS TL A 424,46 I' 423.0 : 393.3 : 02,1 1 ‘22,0
o b 1 I 1
BURE ALY OF LAMO MANAGEMENT 1.3 1 1.7 1 1.6 } 1.3 1 1.7 | 1.4
121.0 | 116.7 1| 109,01 117.1 1 105,01 10%.4
GEOLOGICAL SURVEY sousnsnnsnnngnsnssrannsnssnpsnnnnnnnansl LI ] 1%3.2 1 1313 1 18,2 | 1.6 | 13i.1
NATIONSL PARR SERYICE ..., sesssnnnnsssnnnvsnnnnnnnansl t.r 1 9.0 1 11.3 | 8.% | .01 il.}
OFPICE OF THE SECRETARY wouyonsnnnnntonnnnnspnssnnsatonasl 1.4 1 LTYER | 2.4 | 1.9} v 1 3,2
OFFICE GF SURFACE-MINING RECLANATION AND ENFORCEMENT ...l $.0. 1 7.3 1 7.3 1 3.0 1| 7.3 1 7.3 ,
OFELCE OF WATER RESEARCH L TECHNOLDGY ,oosssnnsnnnnnnnnasl WI 40,3 ) .21 3.1 1 2.0 1 7.8
UMITED STATES FISH aND WILOLLIFE SERYICE sovsvnnsnnnnnnnnsl %l LI LTI §3.2 1 .81 *»,7?
WATER ANO POWER RESOURCES SERYICE socvcesnssnsnpsntsnnnnsl L2l 18.2 1 13.6 1 "‘II.OJI 15,7 {_ 13.7
. | R W 1 ol .
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TLBLE C-3., FEDERAL FUNDS FOR TORAL RESEARCH AND CEVELOPMENT, 8Y ACEMCT) FISCAL YEARS {979, i980. AND Q961

- - . IRILLEONS OF DOLLARS?
,‘l.'ﬁ
= CANTINYED ; !
TommmeRTenmT L STTTTTTTTTITTITIIITI I SO T 7S T St S 1] L1 3 £ S,
AGEMU T AND SUACTVISION i 191y | R ESIIMBIESamona 1 1378 | ecee e ESIIMBIES ... .-
e maab .- ——— -.-------_.--.i-. ........ wvmmmammpm b ———— i_-l la-.--i---:is.l---.l. .......... PR § ) | N S § + P
! . |
DFPARTHENT OF JUSTICE, TCTAL sassacasassnnnnensacansniaaans! o 1 ATab 1 . e 1 (LR | [T 78 i | [T
. , t | - 1 R A 1 1
pRUG EWFORCENENT AOMINISIRATIIN taianasvasusassrsnnnnnansl Y L TS U | 2.1 1 .01 3.2
FOERADNSUREAY OF INVESTICATION susavassnrssisssnsansnnaal el 1 2.2 1 ) 2.5 1 2.3 1 1.7
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