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ederal funds contlnue to underwrite about 50 of “the’ .
national research and development (R&D) enterprise, and the ndture of
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aasmﬁacm

noteworthy shifts among areas. It is based on an amnnual’ National ' ,f:'”

Science Foundation survey. Federal RED priorities,. ‘identified in
crder of financial expenditures.are: (1) natlonalfdefense. () space;
(3) health; (4) energy;- (5) env1ron§ent, (6) sc1ence and technology
_base; (7) transportation’ and communication; (8) , atural resources;
(9) agrlculture. (10) social services; (11) education; (12) housing;
{13) econcmics;: (14) 1nte*natlona1 cooperatlon* .and (15) criae o,
prevention. The 1979 federal budget presented Ain January 1978 :
.reflected greater austerlty in .regard to R&D programs than did the
three previous ones in which overall R&D grovth exceeded inflation
"each year. RE&D programs emphaslzed were tho e that met/ direct federal
. needs, general social and economic needs, or the need to accelerate
prlvate RSD efforts because of overr1d1ng natlonal 1nterest. (BB)

¥
’ . . X
; . o

1

LA
U .
-~ - . s

Aok koK ******** Ak ok koK Kok *************** ************************** Fokok ok Xk kK

* Reproductions supplied by EDRS are the best that can: be made * .

* - from theaorlglnal document. ¢ *
***********************************************************************




'r uAs IEEN usno,
Y AS RECEIVED FROM
onmm;monomm
S OF ViEW OR'OPINIONS™
NECESSARILY REPRE-:
ATIONAL INSTITUTE OF
1TION OR POLICY :

’AnaIyS|s of Federal R&D Fundlng by Functlon

, . Surveya of Sclonce Ruoureu Sories ¢ Naﬂonal Science Foundnlon ’ NSF 78-31)




Related Publlcatlons

» - _4REPORTS ) o NSF No. = Brice
| Federal Funds' for Research and Development, o : -
Fiscal Years 1977, 1978, and 1979 - R n
Volume XXVII ... ..o 79-310~ ' In press

Detailed Statistfcal Tables . L zes2 —

Nauonal Patterns of R&D Resources
Funds & Personnel in the United

. e States, 1953—-1978-79............' ...... -' -'3'1;3. . $2.40
R T | An Analysls of Federal R&D Fundiné by . , : i
: Function, Fiscal Years 1969-1978...................../ 77-326 $2.75
 HIGHLIGHTS - L / o
o "_"Defens_'e and Space Lead' in Féderal -R&-D -

- . Growth in the 1979 Budget” .............. PR [...78-317 —

”Congressional Actions Raise R&D Total _ :
in 1979 Federal Budget” STREREEE e T 79-3000 . — -

L D

Avallablhty of Pubhcatlons

“ Those publications marked with a price shoutd be obtamed dlrectly from the Supenntendent of
Documents, U.5. Government Printing Office, Washington, D.C. 20402. Where no price is listed,
" single copies may be obtained gratis from the Nauonal Scnence Foundation, Washlngton D.C.

20550 . o _.







-FOREWQR[j o

s

't

‘Federal funds continue to underwrite one-half the national R&D enterp\‘rise'ﬂ and

, the nature of this support continues to be of special interest to policymakers, Aside

from the need to know which agencies are involved and the allocation of R&D dol-

lars o the various performing sectors, to fields of science, and geographica areas deci-
+sionmakers have felt a growing need for data on R&D. distrbution by funohonall

aregs: defense, health, energy, educatron and other broad’concentrations of efor,
Changes in funding between one areaand another reflect shifts in national conherns

- and the extent to which science and technology are brought to bear on those hon

|
cerns, . o ‘ v

Thrs reportis the erghth in a series, the purpose ofwhrch has been to provide data -

- on trends within functional areas and notewaorthy shifts among areas, It s basgd-on
 the annual National Sciericé Foundation survey of Federal agehcy R&D programs,

Each year the degree of program detail has been increased so that in the current

analysis it is possible to identify 439 programs and pragram areas. These have been
distributed by 15 functions over an 11-year limespan. Aggregations of R&D support
on this functional basis reveal trends and changes that cannot be brought to light in

any other way,

Although the generaI tendency in the past decade has been toward increased

R&D funding, not all areas have grown at the same rate, and some have even.

declined in an absolute sense, with the result that shares of individual functions

ithin'the Federal R&D total keep ehangrng These change%,rn relatrve sharesare an
ndication of shifts in program mix although reIatrve,tundrng magnitude, does not

, necessarrlyrndrcale relative importance, R&D. prograws in certain mission areas, and .
at certain stages of growth, are inevitably more expe ,‘we than those in other afeds” .:.f :
and stages; for example, a full-scale developen en eptth 59,rndefense ismore costly

than a program of basrc research in econo ng*? | ‘
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- s, The 1979 Federal budget presented in ]anuary 1978 reﬂected greater‘
" austerity in regard to R&D programs than the three previous ones in which

overall R&D growth *exceeded inflation each .year'. R&D programs -

Hrcnuonrs <

Assessments .' L

[
< [
“y [}

emphasrzed were those that met diect Federal needs, general sacial and

- economic:needs, or the need to accelerate prrvate R&D efforts because

of overndrng national interést.2

A consrderable rise was proposed for defense and space R&D programs |

a about 8percent for each area, with only a 3-percent rise in funding for
. all other R&D programs taken as a whole. This would reverse'a 13-year

trend in which Federal R&D support has shifted steadily ‘towarg
“civilian” programs, The 1979 change resulted: not only from

defenselspace increases at rates at least equal to anticipated inflation,

but also from expected real-dollar declines in the leading, crvrlran R&D

* areas of health, energy, and environmient.

By November, however congressional actions had resulted inincreases
in health, energy, and‘food that would probably meet inflation in 1979
and exceed it in the case of health, The increase for defense, howeve,

the proposed level occurred for space programs, Since that time; it should
be noted, supplemental requests have been added for both defense and
space that would, if approved by Congress, resuttin 2 large relative increase

for each of these areas in 197,

+

Since 1975 a continuous reaI increase in national defense R&D funding
has taken place compared with a constant-dollar decline in the 1969-74
yvears. The earlier period followed a rapid buildup in defense funding
after 1965 that was largely related to the Vietnam conflct, In the early sg-
venties concern with mﬂatron led o fiscal restraint for defense budgets

1In the absence of a relizble R&D cost index, the GNP implicit ptice deflator was used for the years
1969-18, and infation for 1979 was estimated.

25ee Qffice of Management and Budget, Special Analyses, The Budger of the United States Covern:
ment, Fiscal Year 1979, “Special Analysis P: Research and Development " (Washinglon, D.C. 20402 Supt.
of Documents, U.S. Covernment Printing Office, 1978), p. 0.
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 was less than that requested in the budget, and a small reduction from

1

“Not untrl 1975 d|d the overaH defense budget regain'the |eve| of 1968

and-set the stage for higher levels thereatter, The R&D portion of defense

-~ tends to follow overall defense funding; it has remained almost consist-

ently at 10 percent of the Department of Defense (DOD) total.- Major

" growth for another year or two, with some tendency for large weapons

: ‘\ . \

Space R&D fundrng since 1975 aIthough growrng gadlly in qurrent.
dollars, has shown only a sight increase in real terms, While the 1979

| current-dollar increase is relatively large, no major program initiative is

Covered. Chief current emphases are on space transportation system
programs in support of the sgace shuttle, which will be operational in
1980, and on space scrence programs

Y

In the health area, thrrd in srze of funding after defense and space, the
| budget increase was less than antrcrpated inflation, butthe final increase
. will be at least as high as 1] percent Gier 1978 as a result of congressional
- action, This function included asubh

antial increase for basic research

as part of an Administration policy, stated in the 1979 budget message,
to fund basic research at levels that exceeded inflation. Most

biomedical research programs, including basic research, received .

srgnrhcant increases from Congressin 1979, aIthough thetrend i later
years is uncertain at present,

In energy development and conversion the budget reflected decisions

to cancel the breeder reactor demonstration project and reduce funding
for the fast flux test facility and breeder technology, The budget also cut
back on solar heating and coal gasification, while increasing geothermal
and other solar programs and conservation. Congressional actions to
date, however, have restored funds for the breeder programs, as well as
solar heating, and-given a greater dncrease than was requested for
geothermal development

vii

13

. growth in funding i 1979 is planned for tactical systems development, -
£ incorporating efforts to improve the early combat capabilty of the forces
. in Westem Europe, R&D growth may continue as part of overall defense

L systems g be replaced with hghter faster weapons within a larger
‘,;budget
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o While federal R&D oblrgatrons fose 6 percent to an estimated $26.0°

/

’ \
billon in the 1979 budget, an all-ime hrgh in current dollars, a drop from

the 1978 total in constant dolars would be indicated in view of anticipated
/rnflatron. Later congressional actions have raised the overalllevel to approx-

/ imately 9 percent above 1978, and further actions on supplemental re-

;
/

//
/.

quests may produce an additional increase of 2 or 3 percentage points.

o

o Defense and space programs accounted for more than our- f fths of the

" current dollar rise in R&D support in 1979, Funding for these functions

was expiected to increase by about 8 percent in each case in 1979 while
. no other major function? reflected as high a relative inicrease and'al the

cent, Thus, the defensefspace share of the Federal ttakwas arestimated .

“civilian" functions taken together were expected to BEW by only 3 per-

62 percent in 1979, slightly more than the 1978 share bbttil considera-
bly lower than the 77-percent share in 1969

o Health R&D programs grew at an average annua rate of 11, percent in
the 1969-76 timespan, but only a 4-percent gain was proposed for 1979,
Health is one of the few functions with a higher growth rate’in the

1969-74 perrod than in later years; this rapid growth was chiefly spurred

by increases in cancer and heart and lung research. The health share

within the Federal R&D funding total grew from 7 percent in 1969 toan.

estimated. 11 percent in 1979, .

o Energy development and conversion R&Dobligationsincreased by233

percent on an annual average fromr 1969 to 1978 and 441 percent be-
tween 1974 and 1978, In the 1979 budget a 1-percent decrease was

- Major functions are defined as those with current annual funding levels of $500 million or more,

percent in current dollars; This significant rise, in both current and ¢g

¥
t

shown because of decrsrons o cut back on the breeder reactor and -
solar heating profgrams. Congress added considerably fg the funds re-

quested by the Administration through restoration of these programs
and increases in others, although these increases were provided in a-
continuing resolutron which ‘awaited final action. Even with sustain-
ment of the increases, the rate of growth for energy wil be decidely
lower than in recent years. The share of energy in overdl| Federal R&D
obligations rose from 3 percent in 1969 to an estrmated 10 percent in
1979

: Envrronmental R&D programs reﬂectedafundrng rncreaseofless than2 ,
 percent in the 1979 budget ~ a decline in real support — after having

registered an average-annual growth rate between 1969 and 1978 0f 15.8

stant dollas, was second only to that of energy among the major
tions. The environment share rose from 2 percent in 1969 to an ¢
mated 4 percentin 1 979 i}

k

~ Sience and tecrrndldgy base, with proposed growth of 7 percent i

1979, isthe only major civilian function to show arise in line with antici-
pated infltion. This gain compares with an average annual rate of 9.5
percent between 1969 and 1978, a moderate real increase. Most
programs within this function support basic research as their prrmary

" objective. More than two-thirds of Federal basic research programs,

however; are subsumed under functions that contain programs whose
primary objectives are to suppor mission areas, such as health, energy,
and space. The increase in the sdence and technology base share has
been from almost 3 percent in 1969 to allmostr4 percent in 1979,
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Palicy analysis:depends on a factual base, part of which may consist of -
quantittive information. Among the kinds of quantitative data needed in
the formulation of science policy are the magnitude of Federal R&D invest-
ment and the relationship of that investment to broader indicatofs : as, weII as
significant internal measures of the distribution of Federal R&D support

Ce -

4

For almost three decades an annual survey of Federal agency support of
R&D programs has been conducted by the National Science Foundation
(NSF) to meet the need for such a data base.. The survey has been expanded
over the'years to include the distribution of these programs by character of
work (basic researeh; applied research and developmept), performer, and
field of science. In the early seventies a break by individual programs within
agencies was added, making possible for the first .time a grouping of
programs by functional areas that cut across agency lines?, This report is the -
eighth in a series that has been designed to provide a basis for the analysis of
Federal R&D -activities by function, or ob]ectlve as d|st|nct from an agency
anaIySIs ;

'The Federal Funds for Research and Development series dates from fiscal year 1952 and covers all
< Federal agencies that support R& D activities. Detail at the individual program level, however, is obtain-
able back to 1969 only,

16
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.+ “In the system shown i this report R&D pfogfams have been gf0uped by -
- a - 15fungtions and 32 subfunctions according to the pri

\ p'idgram‘wi‘th. no overlapping between programs or
. primarypurpose of each R&D program was determined by NOF staff rather

than the agency: respondents. In.most cases the prim?a(y purpose of a

o, program was-eviderit from descriptions provided by the sponsoring agency,

but in somé cases two* dmost equally important purposes of functions .

dight be discerrible, With all Federdy R&Dr programs available”for,
simultaneous study and comparison, however, atotal perspective was given

from which fine points of difierence could be determined. In this systern -

functional data are additivé to100 percent, Thus, the total of all R&D
programs for a given year in this report will match the total.of all R&D
‘programs for that year in the Federal Funds report. L

. o
[

Whereas ‘the*priginal report in this sérieé grouped agency R&D programs
by the overall functional areés, used:in the Fedeta1 lge;ldget,. an alternative
" systern was |ater devised that reflected R&D objectives only, The origindl -

system had tended to obscure ‘or distort the purposes of:many R&D. -

" programs. The new system has beeri Used on a corident basi since 1973,

and the only changes that have been made have beén'the zdditon of one -

finction by elevating a subfunction’fo fullfunction statis plus a few
* changes in subfunction cafegories as [rogram emphases have changed.

Thie data for 1977-79 were c‘_ollec{ed by NSF from the agencies in the

" Federal Funds suvey in March and, April 1978, They are based on the.agen-
¢y budgets as incorporated in the President's budget to Congress. The' 979

 datashow amounts requested in the President’s budget for fiscal year 1979

" and, therefore, do ot reflect subsequent congiessional appropfiations or
changes made by Executive'apportionment. Fiscal year 1978 data reflect
obligafions estimatéd in the second quarter of fiscal year 1978 agencies
based these estimates on funds appropriated, plus obligations carried over

"~ from prior years;and on agency program plans at the time, Program amounts
 shown in the detaied statitical table (appendix C} may differ somewhat

mary purpose of each . .
functional areas. The.

-~ conform to this stricture as, though

- siflerent funcion hedings fo other analtical purposes, *

, from totals shown n &gencjbud'gét,s Be_cause,.of_ the aidditi'on.Of:admin‘istr,a- - |
tive costs to program costs by NSF staff, Significant known changes in the ~

1979 data resulting from congredsi al actions taken at the time this rep;irt
was prepared are discussed in thetelt - o :

Whereasdatafor1978aind1979;are.es@datafor19 EZareactuaI -
- since they représent final actions. In later repofts actual dataor 1978 and
g 1979will.becomea\_/a'ilable.‘,‘ . S
X S o o e
*Fach year organizationa changes take place within the Execuﬂ\/je'branch K
through the formation of new agencies, ‘termination of others, and in-
. teragency program transfers. The latest agency structure was shown in the -
appendix table and in the text tables,“nd prior-year data were spread to-_

es}ederal agengies had been organized
~ thatway since 1969, When program emphases change, prior-year programs
* are sometimes.split and'récombined to conform to the new progiam direc:
" function categories'were ‘chosen on the basis of size of effortAcurrent -
sglic interest in‘a given ared, and theuneed for 'afcomplete.fra\rr;wcfrk"
anal

»

. eBbering allFederal R&D programs. Other categories could be used byother”
ysts, depending upontheir particular interests. The programs are shown
“insufficient detail in thg tabledn appendix Cthit they can be grouped under

v )

 Aside from'groupings under ‘new function headings, larger groupings of
programs under the present headings can also-be made as long asthe “100
percent additive! rdquirement s gnored. With secondary purposes permft-
ted as a basis for indiusion, energy and energy-related programs, for.exam-
ple, can be shown under energy, and health and health-related programs
can be shown; under health. Such a system nullfies any andlysis of relative
g priorities,but it can be useful%as’sessing’theextent of R&D activity bearing
" upon a given, area. A
D ' .
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Obligations R A Suppomngspaceactlwtles LT e
$28.0 billion ' ERE R
: A T e Biomedical research . - \\ .
' ETTETYwE | Mental health I S -
Health._ 108 % i Dellveryofhealth care : ST
\ Drug abuseprevennon andrehab|||tat|on ' -

N I ‘Nuclear,‘ oL " \ :Consen'/ati()n‘ FR
- Enargy Davelopment and Conversion 10.1% AR : . - Other o
S S | Solar and geothermal e L B

Ehvi ronmental health and safety \
Pollution control and environmental protect|on
| Understanding, describing, and L
predicting the environment - ™

. -Environment * 39%.

T " Multmodal
Ground -, Communications
Water . T \"\,
' . N

Mineral | \ ~ Recteation
Water "o . -Multiresource
Land ' a o
4 g
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- TRENDS AND RELATIONSHIPS .~ |

i

~+ Federal R&D obligations rose nearly $11 billion from fisca Year 1969 to
- an‘estimated $26.4 billion in fiscal year 1978, There were two Clearly dis- -
tinguishable trends during this period. Between 1969 and 1974; Federal
-+ "R&D funds grew at an average annual rate of 2.2 percent — a decline in
. constant dollars2 Thegrowth rate from 1974 to 1978, however, was 11 0,
" percent — a moderate increase in rea terms. In the 1979 budget, the -
proposed R&D total of $26,0 billion, 5.9 percent over 1978, represented
a departure from the recent growth Weridin that it would not meet an
inflation rate of more than g percent, -

+ In'the earler period, 196974, defense R&D obligations, which -
counted for more ‘tha.h)one-half of the Federal R&D total, grew only.
slightly, and space funiding actually declined. The civilian-oriented func-
tions, especially health; environment’ energy development and conver- -
sion, and transportation and communications, were responsibl for most of

_ theincrease that took place.

f
7

S Constant 1972 dolas? f

*In the four years that followed, renewed emphasis on defense-related P
research and development and the Government’s response to the Ly
, energy cisis set off by the oil embargo in the fall of 1973 produced an T ,
- upward surge in Federal R&D.funding Space funding also began to Averaga Annual Percent Change
climb again s the space shuttle entered the development stage. In 1978 — %971 T 1978 |15 :
- all15functions showed gains; this was the only year of acrossthe-board . 0 “ . ‘ ]
» gowth in the 196979 priod. Funding increases n 1978 ormost fune- ggg;gtn?ﬁ{:fsa _:2:,% 1:1,_5 123 _gg
. tions éxceeded 1) percent. Among major functidns? energy, natural o] e : ' : —
., Tesources, transportation and communications, and food led the way.

R . .
£ . )

iData o Federal R&D funding by function are avalable for prior years back to 1969 only. Accurate detal
for earlier years is not obtainable, o S

ZIn the absence of a reliable R&D cost index the GNP implicil price deflator was used for the years
1969-78, and an estimate for inflation used for 1979, . ‘ o

WMajor functions are defined s those with current annual funding levels of $500 million or more.

l

#Based on GNP implcit picy deftor with an estmat
SOURCE: Nationa Sl Foundton -

A ruiToxt provided by ER



o Inthe President’s 1979 budget a diferent pattefﬁ emerged. R&D

programs were ranked by agencies and examined in detail by agency

* and Administration decisionmakers, Aggregates were adjusted to con- -

*form to established policies.¢ In the final budget only three of the nine

major R&D functions — national defense, space, and science and tech-
nology base — kept pace with -anticipated inflation. The energy func- -

" tion, which had been growing faster than any other major function,

reflected a slight curentdollar decline. Other leading fiinctions — en. -

vironment, transportation and communications, ahd food — remained
- about the 1978 level. The relative increases planned for health and
natural resources were less than 6 percent in each case. ‘

¢ Subsequent congressional actions indicate obligational increases for

health, energy, and, food with many increases for specific programs ex-

ceeding levels proposed in the President’s budget. The increase in
defense, however, will be somewhat less than requested in the budget.

o Between 1969 and 1978 Federa) R&D support was marked by an in-

creasing emphasis on “civilian" programs, as compared with thase for
defense and space. The defenselspace share of the Federal R&D total
 decreased every year, faling from 77 percent in 1969 to 60 percent in
1978, In- the 1979 budget, however;the defenselspace share increased
~ somewhat, The ong-term trend wéi reversed as a result of the 8-percent
“increase-proposed in each case for defense and space R&D programs
and the 3-percent increase proposed for civilian R&D programs taken as
a whole, o )

—————————— .\ .
sAmerican Association for the Advancement of Science, R&D in the Federal Budget, R&D, Industry, &

" the Economy, Colloguit Proceedings June 20-21, 1978. Washington, D.C,, 1978, “Federal R&D, Pre-
pared Presentation,” W. Bowr‘na/n Cutter,pp. 3-4. .

Q
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IListed in descending order of 1979 obligations,
tEgimates based on the Presdents 1979 budgat.
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. ', l ’ il’ - - .'.
 Federal R&D obligations by function:! . -
* Average annual percent change in selected periods .
Funcion o074 | 19477 | T am2 198791 g
O | omal o owa| 59
" Nl eI ......vs oo 5] | 8] W
SPACE. vt U - 18- 74 24 VAN
HEath oo 132, 75 ngl 4,
Energy development and converslon............. ‘ B8 5.2 14 13"
ENVIEONMENt.. ... ceevevviviern e 183 131 17 13
Science and technology base ...:............ 80| 10| 97| 74
Transportaion and communications ... 89 01y w0
Natural (eSOUICES, ... vvvreenes TR ; 108 el n1 58 4
" Food, fiber, and other agricultura) producs...... . 53 163 158 21
Income security and social services............ 68 | 58| M7 1361/7
" Education ..o 2 15 138 68
-+ Area and community development, T A
- housing, and public services ... ST 143 ) - 34 300 47 -
Economic growth and productivity ........... \ 36+ 89 47 122 .
Intemational cooperation and L L
development,.......ovvvneiiianees {2 17 C 27 303
Crime prevention and control.................. *[ 500 46 | 1RO 342
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Trends |n dlstrlbution of Federal R&D obllgatlons
byfunctnon. FY 1969-79 E S

Percent of R&D total

" 60 - —
:»:: . : . . . ’ P s .
o \_”National defense N
oo
P A0 ]
30 - -
. -
~ LY :
20 |— * 3 =
Space
- ~., \< p
. o o o n o, ~
e _sgun ——‘_"——— ' s s — -
Energy development and conversion .- -
L - 1 1 ! I B L

0 -
1969 70 71 72 73 74 75 76 }77 78 79 .
Fiscal Year President’s 1979 budget _

Enwronment ............... 18 21 28 3 0 37 38 42 41 40 40 39
~ Science and technology base 28 29 30 33 33 37 38 38 38 3.7 38
Transportation and ' . ) _
- communications. ......... 29 38 .50 37 38 40 34 31 29 31 30
Natural resources. ... .. o013 0156 21,21 20 19 21.21 21 23 23
Food, fiber, and other - . .
" agricultural products .. .... 14 16 16 1.8 1817 18 19 19 20 19.
Income security and social ’ . o
services ............ <.... 6 7 B8 B8 9 8 8 6 7 7 .7~
Education ................. 1.0 1.0 .12 128 10 8 .7 5 5.4.5
Area and community ’ - ' S
development, housing and : ' v
- public services ... ... e 6 6 5 6 6 5 B 4 5 5
Economic growth and . - ’
" productivity.............. 4 5 6 3 4 4 3 4. 4 -3 .4
International cooperatlon and - . ’ )
developmem ............. . 2 2 2 2 2 2 2 3 3 3
Cr!rne preventionandcontrol. fa) -1 1 2 2 2 2 2 -1 3 .2

8Less than .05 percent.
SOURCE: National Science Foundation

ERIC

Aruitoxt provided by Eic:



. Federal R&D obllgations by functlon.1 ﬁscal years 1969-79

- [ Dollars in mnlhons] v
B4 - - " .
Function 1969 1970. 1971 1972 1973 1974 . | 1975 19765 | 1977 19782 | 19792 .
.. . - f ..

Total .ot $15,641.1 |$15,340.3 |$15,545.0, [$16,497.8 |$16,800.1 [$17,414.7 |$18,988.4- $20,723.5" 523,929.71 | $26419.5° |$27,9722
lational defense .. ............0.... 83562 | 79807 | 81099 89016 90019 | 90158 | 96793 | 10429.7 | 118638 | 127858 13,8328
PACE. ..t 37317 | .3509.9 28930 | 27143 2,601.3 24776 | 2511.3:] 2863.2 1, "3,065.9 31408 33829
feakh .............00 .ol 1,126 8 11258 1,3380 15888 | - 1,624.3 2,096.4. 21769 | . 2,365.5] - .2,603.7 29115 3,0341. -
nergy development and conversuonJ '435.1 4248 422.1 4751 | . 5347 664.8 | 11861 11,4388} 23015 | 28625 | 28271
nvnronment ....... e 2846 3218 © 4339 503.1 " 6202 659.2 795.3 847.1 954.3 . 1,066.3 1,0819-
cience and technology base .. .-..... 436.0 448.5 463.0 543.3 550.2 640.7 713.4 ‘7846 | 9009 | 988.4 |. 10617
ransportation and communications . . 458.1 . 590.2 778.7 614.6 630.1.| .- 7029 6405°]1. 6357 }.° 704.6_ 8293 | 8374
latural resources. .................. 1993 2340. 3213 351.2 3377 3323°| - 3984 ] 4326 499.8 608.4 643.7 -
ood, fiber, and other agricultural ' T 1 . . el

PIOUCES”. ..\ eveeeeens s | 2250 2406 2469 290.7 2969.| 29197 © 3497 388.2 | 4594 5318 | 5431
ncome'security and social services . ..} 96.7. 105.6 1278 125.2 157.2 | ' 1340 - 148.6 1334 158.8 1821 - 2068
ducation .............coevnvenenn 1548 146.6 -186.1 190.7 214.2 1735 149.1 ) 142.4 _ 1202 1368 1461
wvea and community development, 1 , U - o
» housing, and public sewvices .. ..... 49.4 91.1 88.7 87.4 96.7 96.4 101 81 1042) 1066 1386 1293
conomic growth and productivity .. 558 80.0 929 575 . 670 66.4 62 3 77.2. 85.8 89.8 100.8 -
nternational cooperation and - - ) . ' C
.development..................... 268 32.2 322 295 329 26.6 '29,.6 445 72.4 74.3 968
‘rime prevention and control. . ..... 48 8.6 10.3. 250 348 63| 459 36.3 315 - 732 48.1°
3.%) dant excluded.
istimates based on the President’s 1979 Budget 10 Congress P . /

The inclusion of R&D plant obhgahons for energy would add $568.2 million in 1977,

purce: National Science Foundation

ERIC

Aruitoxt provided by Eic:

5947.5 million in 1978, and $799.1 million in 1979,
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. " ;; National defense has in recent years made up approximately one-half

- of ll Federal R&D obligations. In the 1969-78 period the share ranged
. between a high of 54 pércent in 1972 and an estimated low of 48 per-
cent in 1978, The ratio was expected to be 49 percent in,1 979.-

v I

The growth tha was shown in R&D fundrng for national defense from
1969 to 1974 was shght considerably less than the growth of inflation, The

- growth since then; however, has been significant enaugh'to register-a small ~ -
* increasein real terms between 1974 and 1978, The requested total of §1 3

- billion,in the President’s ‘budget for 1979 wes an 8- percent increase ovér
| 19785

, Defense mr!rtary programs include all those wrthrn the RDTAE appropria-
- tion of the Department of Defense.(DOD) plus small amounts from other
appropriations, primarily covering pay and allowances of military personnel
engaged in R&D actrvrtres |

The fargest area of R&D concentratron Is that of tactical programs within

DOD, which in 1978 represented more than one<hird of al defense R&D
efforts. The requested total for these programs in 1979 was $5 1 billion, or 15

percent more than 1978,

Increases- in tactical prog[ams have been substantral in recent- years,
covering a range of R&D activities related to weapons modernization , partly

aimed at offsetting numerical force advantages of the Warsaw Pact nations

~and also aimed at maintaining a worldwide military balance. Following a

" decline between 19726 and 1976, obligations for tactical programs rose an

annual average of 23.3 percent in the next two years as a number of
 weapons programs, initiated earlier, reached full-scale development, The
proposed 1979 increase is to cover development of systems to improve the

early combat capability of U5, forces in defense of Western Europe. Con-
- gress nade scarcely any ch ange in the overall 1979 funding Ievel for tactical

programs,

Strategic programs accounted for amost oneith ‘of.defense R&D funds

in 1978. The proposed obligation level of $2.2 bllion in 1 979 represented a-

SFinal Iegrslatron cut the research, development, test and evaluarron (RDT&E) requested funding total by
2.5pescent, The exact effect on individual subfunctional areas tannot be determined because congres:

‘sioMll decisions are made on he basis of budget authority whereas the data in this teport are based on -

obligations. Nonetheless, congressional intent can be clearly seen and estimates can be mad? lothe
extent of funding changes,

" §Data distributed on the basis of the present mission calegories (tactical progtams, srrategrc programs
technologv base, etc.) are not available prior lo 1972,

| e

(]
..l‘.|llll “

‘llllluu
o )

Percent

0.|l|ll||n|u“.."" .

1
Average Annual
Percent Change

, 1969-74 15.
19477 96
1977-8 78
197879 - 82
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12-percent decline, resulting from near completion of B} bomber develop-

inent. The share of strafegic programs within defense was thus reduced. A
- further small decline in the 1979 level is indicated by congressional actions.
" Betiween 1972 and 1978 R&D obligations in the strategic area rose almost

steadily, although _grthh was slow and represented almost no increase in.

" reatterms, The programs in this area are relatively few in number but large in

~ concept and deployment, Their purpose is to develop the capability of
deterring a nuclear attackon the United States and other nations whose sur-
 vival is vital to our security. Many of these programs revolve around com-

- plex missile systems. -

| Technology bas progr'ams.werealmost atthe $2 billiorlevel in the 1979

- budget request. This represented a 10-percent rise for this area, continuing a

" DOD policy initiated in 1976 to reverse a long-term erosion of efort (sup-

- portin 1975, for example, was 6 percent below 1972). Congress has sup-

" ported recent DOD requests for overall increases in technology base fund- *
ing and- has agreed to the general request level for 1979, while reducing

 some smaller programs, Technoldgy base includes all the basic research
“programs.of. DOD, although basic research makes up less than one-fifth of
the techinology base program total. '

"+ Programwide management and support, afer a small funding decrease

in 1978, was expected to-grow.9 percent in 1979 to the §1.4 billion level,
although subsequent congressional actions reduced the increase considerac

~although a faily substgt'ial increase was stll indicated.

~

bly, Activites include: Federal conract research centers, missie ranges,

target sy:;terﬁs‘,:tlest facilities, and fest ﬁd'evalhation_-support. .

Y-

e e L ' o ‘
Intelligence and communications increased 32 percent over the 1978

lvel n the 1979 budget request, to $1.1 billon, The Al Force supports the "

* chief activity in this area, and one of the largest Air Force:programs is the
new, reusable, manned space booster to be used with the space shuttle. This,
‘booster il replace the expendable space launch vehicles now used to per-
" form military space missions, Congressional-action had the effect of reduc
" ing the proposed increase for 1979 for intelligence and communications,

but no decrease was made in the request for the space booster.

Advanced technolbg‘y‘ development obligations, wfjich,,_ more]fhan- '

. doubled between 1972 and 1976, were expecteq to grow 20 percent in

1979 to amost $600 million after having reflected decréases in 1977 and
1978, The Congress, however, cut back considerably on the request level

’ 4

Defense-related atomic energy. programs, under th\difection of the

Department of Energy (DOE), relected an ovefall increse of 4 percent in

the 1979 budget. Proposed growth in naval reactor- development and
nuclear materials security more than offset decreases in weapons R&D and

33

ay

 testing _ac‘tivities' and inertial_confinément fusion.. The only noteworthy
- modification made by the Congress in any of these programs was to move
. funding for inertial confinement fusion activities up to the 1978 level.



CMRMmoW B BT BN

o Ftsoal‘Y,f!a', , Prasidents
1979 budget

Percent of R&D total
24

~Average Annual - | | " ‘I -
Percent Change
19%69-4  -7.8
wan 14
1977-18 24
97878 17
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» Space R&D funding has shown a steady upward trend since 1974 after
~dropping each year in the 1969-74 period, chiefly as.a result of the suc-
cessful accomplishment of the Apollo lunar landing program, which-
had represented more than one-half the space total in 1969 but ceased -
1o edst after 1973, As this program was phasing down, the National
| Aeronauttcs and Space Administration (NASA) stressed a new balarice
that was to include space exploration, scientific investigations, and prac- ,
tical applications. Plans for the space shuttle had begun in 1970, but
was not until 1975 that lage increases in space shuttle funding pro-
duced an increase in funding for space as a whole. The space sciences, °
which had been gaining, fell back between 1973 and 1978 although
physics and astronomy continued to increase, In the last two budgets '
thespace sciences have shown expan5|on ' ‘- :
i SRR PP
“The 1979 budget proposed or space an increase of8percent over 1978 -
~ to $3.4 billion. Much of the activity. is connected with the- shuttle_
scheduledito start operations in 1980. A number of programs now under
development will be shuttle-launched. Under spacé transportation systems
develop t of the shuttle was to continue, along with growth in support-
ing progrls, Significant growth was planned for the space sciences, both-
for physics and astronoztryand for lunar and planetary exploration, Space
technology programs were likewise scheduled for significant growth. Even
0, space s the only function with lower obligations in 1979 than in 1969,
" The space share of the Federd R&D total has fallen during the decade from
24 percent to an ‘estimated 12 percent, Congiess cut the 1979 budget re-

7~ Quest for space programs by less thani 1 percent, which does not signifi-

cantIy alter the plans. descrlbed in thts report.




o Health R&D programs in the aggregate reflected a 4- percent increase in *
the 1979 budget. This compares with an average annual growth rate of
11.1 percent i the 196978 timespan, or a moderate increase in con-
stant dollars. The share of health in the Federal R&D total has risen from 7
percent in 1969 to an estimated 11 percent in both 1978 and 1979,

Nine out of 10 health R&D dollars are in the hiomedical research area,l

and most biomedical research programs are conducted by the National In-
‘stitutes of Health (NIH) of the Department of Health, Education, and

Welfare (HEW), Health is one of the few functions with a higher growth rate

 between 1969 and 1974 than in later years, In 1971 specjal emphasis was
placed on cancer research and heart and lung research wh

«the two institutes in these areas received sharp increases in funding. The
* following year a $100 million cancer initiative was announced, and further

steep increases followed in cancer and heart and lung research throughh
1974, In subsequent years the rates of growth in these areas dlmrnlshed but,

" nonetheless, by 1978 cancer and heart and lung research together ac-

- counted for approximately: one-half of all NIH bromedrcal research oblrga-'

tions compared wrth oneahlrd in1969. -

The last two years have seen a reversal ip the trend. In. 1978 theincreasein

funds for cancer resgarch was 8 percent and foy heart and lung research, 12~

- percent, while the relative increase for each of the other nine institutes was
greater than these with the one exception ofdental research. Especially high
“Tates of growth were shown for eye research, aging, and environmental

health sciences. In the 1979 budget only two areas showed important in-
creases; child health and human development, and, again, environmental -

health sciences. All other biomedical research areas reflected a no-growth

policy. Since then, however, congressronal actions have increased 1979

funding evels forall the insttutes so that the overaII NIH increase over 1 978
may be a much as 15 percent.

Mentd health research s the next largest area of h‘ealth R&D actrvrty in-
‘terms of funding, yet between 199 and 1978 yirtually no growth occurred -
even in curentdolla terms. Drug abuse prevention and rehabilitation,
 the third-largest health R&D area; grew rapidly from. 1969 to 1974 and
thereatter declined. In 1979, however, these areas reflect ed increases of 21
-percent and 33 percent, respectively, in the budget proposal. The increases
reflected recommendations of the President’s Commission on Mental
Health and were later Iargely approved by the Congress |

'J‘Er{c 38 |
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v Energy development and conversion R&Dprograms underwentsteep . . Energy development and conversion = - ;
expansion from 1973 to 1978, but the 1979 budget reflected a slight -, Federal RED obligations - ‘
decline, From1973lo1978theaverageannual growth rate of the energy o o |

" function was 39.9 percent in current dollars— a sharp increase evenon ~ " - Billionsofdollars | ey PercentofR&Dtotal
a constantdollar-basis. In-the 1979 budget proposal, however, a - ‘ 12

“decrease of 1.2 percent was shown, The share of the energy function
-within all Federal R&D obllgatlons rose from almost 3 percent in 1969to
" an estimated 11 percentt in 1978 and 40 percent in 1979,

 Congress’ subsequent restoration of funds that had been cut back for a

. . . A E
Average Annual | .1;0 :

number of energy programs would result in a significant increase for energy

research and development in 1979, The final resolution of appropriation | Percent Change

levels for these programs has been delayed until 1979 whed the 9éth Con- D R R

gress convenes. A Presidential veto of a bill covering both public works and B faf | }g#% glf .
 nuclear energy programs put their status- under a continuing resolution for R 08 13

“the first few months of fiscal year 1979, This resolution provided for the 20_’ ] B ]

restoration of f Ffunds for several energy programs and increases in others,
Nuclear programs have reg|stered steady growth in fundjng since 1971
 while dropping from seven-tenths of the energy total in 1969.to slightly
more than two-fifths in 1978, Nonetheless, obligations for nuclear R&D :
programs increased fourfold in this periad, and by 1978 the breeder reactor -~ 15F
 program was the largest (more'than one-third of the nuclear total), followed
by fuel cycle R&D efforts, magnetic fusion, and reactor safety. In the 1979
budget the 13-percent decline primarily reﬂected a substantial cutback in #
the overall breeder reactor program\%‘the Department of Energy (DOE),

Percent\

-~ !
-
b P
-~

which included cancellation of the defponstration project at Clinch River,
Tenn, A decrease was also proposed for(the DOE fuel cycle program as part 0k
of a reduction in reprocessing technology efforts consistent with the Ad- | |
ministration's nonproliferation policy. Congress has restored funding forthe . ' , . -

‘ Obligations -
‘breeder reactor demonstration project and the base development program ‘

 and added funds for fuel cycle efforts. These actions, if signed into final law,

would raise the nuclear programs to approximately the level of 1978,

. Fossil energy support increased sevenfold between 1974 and 1978, but a
small decrease (2 percent) was proposed. for 1979. Work in fossil energy
" now accounts for approximately one-fifth of the energy total. The chief effort
has been concentrated in coal: in extraction technology, coal conversionto
liquid and gaseous fuels, direct combustion, and advanced power conver- R | S IR Rt - ;
sion technology. Congressional actions, while increasing some programs, e M T RB W BB T . 79

"have had. the effect of a further reduction in overall funding for the fossil | o FealYew o TRENERE
N e 1979budg9t“f,

e - | . SOURCE:Nations Scins Foundeton




Solar and geothermai‘ ehergy reflected strong growth from 1972, the year
of inception of work in this area, to 1978 when total funding was at almost
one-half the billion-gollar level, Solar &nergy development accounts for

" most of the work in this area. The increase of 3 percent in the 1979 budget

proposal would have been greater except for cutbiacks in the DOE solar

* heating demonstration program. Congressional actions restored.funding to

" solar heating demonstration.and increased other solar as well as geothermal

[
energy programs.

Energy conservation, which received little attention until 1976, was the

- chief growth area in the 1979 budget. Sharp expansion was plarned in DOE
 transportation, energy conservation, improved conversion efficiency, and

energy storage systems. Athough Congress modified these increases to

some extent, overall growth is expected to be substantial.

The environment function has shown steady increases throughout the -

1969-79 period, but the increase in the 1979 budget was less than 2 per-

cent — a decline in real suppott. Over the longer term, 1969-78, this -
function reflected an average annual growth rate of 15.8 percent, sec- -

ond only to that of energy among the major functions, The share of en-
vironment within the Federal R&D funding total is an estimated 4 per-
cent in 1979, compared with 2 percent in 1969, |

¢

Environmental health and safety has been the leading subfunction since
1976, currently accounting for approximately two-fiths of total environment
R&D funds. The largest program is sponsored by DOE in environmental

" research and development related ‘to neiw energy technologies. This

program reflected a decline in support in 1979 because of the transfer of
certain portions to the Environmental Protection Agency (EPA), but the sup-
port level was later restored to that of 1978 through congressional action.
Other programs that have contributed importantly to recent funding growth
include EPA pollution effects research, health and safety programs for
miners and workers generally, food safety, and nuclear fuel cycle research.

Pollution control and environmental proiecticrnh accounting for almost
one-third of the environmental total in 1978, reflected a moderate decrease
in the President’s 1979 budget. This decrease primarily reflected the inclu-
sion in the 1978 estimates of a supplemental request for funds for the EPA
energy-related R&D program. The growth of this program between 1975 and
1978 was influential in growth of the pollution subfunction.

L4

w0 N on B

Average Annual. -
Percent Change

196074 - 183
19477 13
9758 17

197879 °.. 15
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Understanding, describing, and predicting the environment; the least
rapidly growing area over the longer term, showed a significant increase in
the 1979 budget. Major expansion was represented by the NASA climate
 research program and the National Science Foundation (NSF) earthquake
 hazards mitigation peogram, both, part of the Administration’s climate initia-
tive, Subsequent congressional action reduced funding for the NSF program
to the 1978 level, .

¢ -Science and tecﬁnology base, with a proposed increase in funding of
~ more than 7 percent in 1979, is one of three major functions scheduled

* for growth sufficient to offset the then estimated effects of inflation, Be- :
- tween 1969 and 1978 this function grew at an average annual rate of 9.5 -

percent in current dollars, a moderate amount in real terms, although
growth was shown every year, especially from 1973onward.

The 14 research project support programs of the National Science Foun-
dation (NSF) together have accounted for approximately one-half the
total funding for science and technology base over the years, The largest
single program area, however, is the DOE energy physics program,

which has shown conslderable growth since 1974, DOE nuclear physics, *

the second largest program, has also shown vigorous'growth, Between

1969 and 1979 the share of science and technology base in the Federal

R&D funding total has risen from almost 3 percent to almost 4 percent,
Despite some cuts by Congress, the relative increase in funding for this
~ function in 1979 will be close to that requested in the budget.

L] . .
o Trangportation and communications showed only a 1-percent gain in
‘the 1979 budget proposal, a decline'in real terms. During the.1969-78
period, this function grew 6.8 percent on an average annual basis,
which amounted to'virtually no real increase in constant dollars. The
share of this function is an estimated 3 percent of total Federal R&D
funds in 1979, the same as in 1969

The NASA aeronautical reséarch and technology program, the largest
within this function, was scheduledfor an 11-percent increase in funds in
1979, which Congress approved, Aside from this increase in air transporta-
tion, decreases occurred in the other transportation areas — ground, water,
and multimodal Communications showed a slight increase; the chief
- program in this area is NASA space communications.

<
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o Natural resources registered relatively high growth during the entire  decreases in payments to agricujture‘expériment stafibhé under the Hatch

196978 period with an average annual increase of 13.2 percertin cur- Act, These changes reflect a redientation of Department of Agriculture -

et dollas, a signficant increase i rea tems, A lght increase in con-~ (USDA) R&D-progams from formula grants and intramural work to com-

" stant dollars was proposed in 1979, The share of natural resources in the petifive grants and contracts with nonFederal organizations. Atthough Con- ~

Federal R&D funding total has grown from 1 percentin 1969 to an esti- -~ -gress granted-only part of the request for the competitive grants program; it
mated 2 percent in 1978 and 1979. ‘ : increased overal agricultural R&D support well beyond the budget request,

g

The only area reflecting a real increase in 1979 was multiresource, with a S S
growth of 21 percent proposed, This was mostly derivgd”{rfc‘im aplanned in- » - Income security and social services has varied in R&D support from-

crease for the NASA earth resources detection and‘;ﬁﬁzto[ing program, one year o the next. An increase of 14 percent in funding was proposed.
emphasizing development of Lansat-D, scheduled for l38 th in1981. Con- for 1979, The largest increase was represented by the research and .
gress subsequently approved the request. A decline in 1979 in fnds for the * demonstration programs of the Community Services Administration
overall minerals programs-resulted from terminatior of the Mined Land ™ ""'**%'L‘w‘(\C\Sﬁ)‘rdé‘é?éﬁédﬁox.te”st"“.fh"e'éeffect”l\?eﬁb“s?'of-‘various mechanisms for
‘Demonstration Program conducted by the Bureau of Mines in the Depatt- delivering social services to the Nation's poor, Other programs within
ment of the Interior, Water, land, and recreation R&D programs reflected this function are concemed with rehabilitation, child development,
no significant changes in funding levels in 1979. ) . employment and training, special analytic studies of social questions,

and Federal hospital and medical insurance experiments research. This

» Food, fiber, and other agricultural pro\ducts R&D SUpport began to
show important growth in 1975, and this trend continued through.1978. ,
An increase of only 2 percent, however, was proposed in the 1979 - - - SR A \

budget, amounting to a real decrease. This function grew from 1 petcent - ‘Thee p c/'ationf‘hct‘ion hés shown 2 luctating support hisry the
of the Federal R&D funding total in 1969 to an estimated 2 percentin = * U U am SUpport his
"6 SUMaled - pecent past decade, The chief funding area has been the HEW National Institute

obligations during the entire 196979 period.

7

bot 1'978 and 1973 | - of Education (NIE); the proposed increase in the NIE program in 1975 was
- ** Jargely responsible for the overallincrease of 7 percent for the edfication

~ Chief changes shown in the 1979 budget request were increases in com- function, Other important programs include vocational educatign ofthg, - -
petitive research grants in food production and human nutrifion and ~ HEW Officecof Education (OF) and NSF science education development

43

. function has accounted for less than 1"percent of all Federal R&D



;, ,“' and research, The education share of the Federal R&D fundingtotal — 1. -

% - percent in 1969 — was expected to be only one-half of 1 percent in
.+ 1978:and 1979, Subsequent congressional actions indicate a smaller re-

"¢ lative'increase for this function than requested because ofcutbacks in

3

. the NIE program.

o Area and community deve'lopment housing and public services

consists mainly of R&D programs of);he Department of Housing and Ur-

- ban. Development { HUD)in housing assi ﬁnce , housing economic data
- and analyses, community conservation, ahd related areas. Next in size of

" ,..,..efforr s the research, demonstration; and evaluation program of the

- Fconomic Development Administration (EDA) within the Department
- of Commerce. Growthin funding for the function was double that forall
Federal R&D programs in the 1969-78 period, but a decline was indi-
. cated in the 1979 budget, resulting from a decrease in the CSA com-

. munity development program. The share of this function within the -

Federal R&D funding total has never been as much as | percent,

, ,Er:on'omic growth and productivity,shoWed gradual growth in fund-
. ing during the 1969-78 period, but was expected to increase by 12 per-

‘, " céntin 1979, This increase primarily stemmed from the budget proposal
. tomore than double funding for work on the improvement of computer
+technology applications by the National ‘Bureau of Staqdards (NBS)

. within Commerce. Thrs proposal was Iargely approved by the Congress.

Included in the function are'programs of a number of agencies with .
varying missions. The larger ones are' NBS services to improve use of
materials, Forest Service (USDA) forest products utilization research

-and the NASA technology utrlrzatron program |

" International cooperation and developme’nt funding grew at twice

the rate of all Federal R&D programs in the 1969-78 timespan. The chief -
R&D effort within this function is made up of a cluster of programs of
the Agency for Internatronal Develrgment (State), and the recent expan-
sion of these programs, focused to a large extent on agricultural
problems;is the-chief cause of groWth Tor the function. 17 1 779 the re- |
quested increase for these programs was 35 percent, which the Con-
gress reduced somewhat

Crime prevention and control R&D programs grew very rapidly be-

 tween 1969 and 1975, but the next two years registered fairly sharp\
- declines. The precipitous rise in obligations in 1978 — followed by a

sharp decline in 1979 — reflected a carryover of 1977 funds for the

" Department of Justice, mainly the Law Enforcement Assistance Ad-

ministration (LEAA). In terms of budget authority, an increase in Justice

 R&D programs was shown for 1979, and Congress approved the re-
- quested amounts. LEAA has been the dominant influence in funding for

this function, with a group of programs covering juvenile delinguency,
crime: correlates, technology transfer, program evaIuatron and other

dreas.
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, " 'NATIONAL DEFENSE =~ .7
A .Thejde'fe'nse ‘in'iliitary subfunction accounts for almost 93 peicent of all R&D

funding -for national defense and is primarily made, up of -DOD RDT&E -
: . : . programs. Congress cut.the 1979 budget for these programs by approximately

v .. .- - 25percent Theigtl'covered advanced technology development, intelligence. ...
' and communications, and. some individual programs in' strategic and tactical "
areas.. . . ! I o

APPENDIX A ~ - Tactical programs ented more than one-third of the national defense total -
_ in 1978 — $4.4 billion. Th® President’s budget provided for an increase of 15 per-- |
S U B cent, to $5.1 billion in 1979. This was the largest dollarincrease for any defense area, - - -
inctions in Detail: - inboth 1977 and 1978 tactical programs also received the largest dollar increases of

| ! !
Cu rrent Programs any defense area

~

“The Navy F-18 air combat fighter is thé largest single program, even though a
~ decrease in funding is expected in 1979 as the development phase of this aircraft -
nears completion. The Army Patriot. air defense missile, the second-largest tactical
program, is scheduled for an increase. : o

) Other major programs scheduled for increases in 1979 includé the Army ad-
: . vanced attack helicopter (AAH), the Air Force NAVSTAR global positioning system,
' o - and the Navy LAMPS antisubmarine warfare helicopter. Development of the Air

Force F-16 air combat fighter _\Ni[l’continue but at a reduced level as development en-

Q o . ters later stages. T

po{ed for other tactical program.s: the Army
su itface-to-surface missile rocket system; the
vertical/short, takeoff and landing V/STOL

Significant funding 'it:_‘i'g.r’e'd,s.eé' wes
' divisional air defense (DIVAD). gun’;
7 ‘Navy Standard ER air defense miissile,

aircraftgand AV-88B vertical takeoff and landing (V/TOL) aircraft; and the Air_Force
precision location strike system (PLSS) and close air support weapon . system
(CASWS). _ ‘ e :

Syl

£

tDefense military covers all obligations for the research, development, test and evaluation (RDT&E) appropriation ex-
cept for refatively small amounts used for R&D plant pius minor amounts of R&D support from other appropriations,
primarily pay and alfowances of military personne! working in research.and development. The RDT&E funds are broken
into mission categories, which in_this report are treated as subcategories within the defense military subfunction.
Obligations for programs within some mission categories show an erratic péttern with sharp increases-and decreases.
The reason is that development of a new-weapons system from initial definition to completion of testing and introduc- - .
tion into the operating‘forces may take-five years or more. As the definition phase is completed and the new system
moves into full-scle development, steep incredses in funding are required, but as this phase nears completion, R&D

funding falls off shaply. .
4 9 i ] o - - 3 : > .
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Strategic programs made up one-fifth of the national defense total in 1978 but a- Technology base programs accounted for morethan 14 percent of the natlonal i

projected decline of 12 percent to $2.2 billon in 1979 reduced this share. The  defense total n 1978, and in the budget»request funds for these progrars were in-

decline results primarily from a decrease in funding for the B-1 bomber as develop- ~creased by 10 percent to $2.0 billian. This increase was approved., This activity is - *-

ment nears.completionz, The President’s 1979 budget provided, however, forthe - composed of basic research and applied research plus exploratory development of
- continued development of such major programs as the Air Force air launched cruise technologies | that have potential }{ﬁlfatty appltcat’ons Efforts cover research in the
mi55|le(ALCM),theAlrForceMthtercontinentalballistlcmissile andtheNavyTri- ~*physical, mathematical envitppg ftal, engmeenng biomedical, -and- behavioral

dent | missile and submarine, Two strategic Army programs, important in size and sciences as welt as efforts to rd’thf solution of broadlydefned problems short of

. showing a steady level of effort, are the ballstic missle defense systems technology - major development, In1! lﬁstartedapollcyofbuddrngupitstechnologybase

* program and the ballstic missle defense advanced technology program. -~ to maintain the techy olnf cal lead of the Nation ﬁlative to those countries that
Procurement ollhe B-1 bomber was tenninated alter fiscal year 1977 by Presrdentlal dtrectlve allhough development COU|d pOSE a ihl’E . ‘U"g 'hterestil from 1972 fD 975,supp0ri to (hIS area had o
- continged. - c S e sh’own no growli ’%p - s (,\; TR .J E

| Natlonal defense R&D obligations for selected years = *

Programwrde management and support accounted ior onetenth of the national

: L - .
. [Dolls n milfions | ~ defense total in 1978 and was scheduled for a 9percent increase to §1.4 billon in.

R 199 | 1977 19781 | 1979
' , - , ‘ systems testfacilites, and test and evaluation support,

/.

Nationaldgfense.lotal...i..i.“..i ....... | w2 | siees | sgess | sams S A s
Defense millary ......... e | 7ee0 [ t0ams | 11e 12'509.3'_{ - lntelllge’n‘ce and communications covers improvements to defense capabilities

" DODRDISE...... oo/ [ 73069 10522 | 1B | 12309

Tactical OGEAMS . .............. ' NA |- 38478 | 43980 | 50564 o " cent between 1972 and 1978, The effect of congressional actions has been to reduce  ~
: - Strateg‘c pmgrams AR A : ‘ NA 2;3325 2,51 76 . 2,2077 i/ th]s mcrease conslderably ° } !
. Technology base...... ... N - MNA 16821 18051 | 9898 N
rogramwide management . , , , ' co _ . .
G SUPPOM, .o NA - [ 12930 | 1280 | 13977 "Advanced .ftechnology development programs are an extension of technology

ntelligence and communications . ... "NA 8300 8334 | 1,005

Adanced ey base activities, They cover the.exploration of alternatives and proof of design con-

NA

~ " in intelligence and worldwide communications, A 32-percent increase was pro- .
- posed for 1979 compared with an average annual growth rate of more than 9 per-

- Cepts prior to development of weapons systems for service use. Between 1972 and

1979; This activity includes Federal tontract research centers, missile ranges, target -

dorlopmen............. 7 | a5 |58
\ y M. 1977 fundlng for progréms in this area more than doubled, Following a decrease of 8
Other DD ’“"'""Y ------------- o . rcent 1111978, an increase of 20 percent was requested for1979 but the Congress
Defense-relled atomic energv ......... N 3w 030 <% cu "hack on this increase. ‘

. Weapons R&D and Iesting ‘

,n:;::;':;f(l[:?;lm """"" el | B W3 w7 Other DOD mrlrtaryactrwtlesconslstoi DODsupportthat is outisde the ROTAE |
fusion (DOE) sl Vaz | o] . o appropriation. These mostly cover pay and allowances of military personnel working
Inteligence and arms 1 G oo in research and development. S
Conlol (DOF)................ B e[ | m4 | -
:::Tl;fﬁf:,ﬁ?umy """"""" 1 e | b\ WS, Deiense related atomic energy now consists :0f six programs of DOE of
- and safeguards (DOE) .........s..... 25 | w4 w0l a1 o which the largest (almost threefifths of the total) is weapons R&D and testing,
Special materials - ' | ~This program showed a slight decline in the budget request, The next program
production (DOF)........ SRUTRE M 140 Do 14 (one-fourth of the total)is naval reactor development, which reflected a 23-per-
Other defense-elated activiies .......... o5 - - - ~ centincrease, enough to increase the defense-related atomicenergysubfunction
Ofce Emengency " , somewhat in 1979 even though inertial confinement. fusion research was
- Preparedness............o......... 5. - _ _ scheduled for a considerable decline to allow for funding of construction pro-
—— ' jects, The only significant modtﬁcatlon made byCongress was to movetherner- |

"Etimales based on the President’s 1479 biudget lu‘oCnngress ‘ o | ttal conﬁnem ent fUSIOﬂ program (0 (h e 1978 |EV€|

Source: National Science Foundation
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(SPACE

K

o Space transpbmtibn system‘s is the major component of space R&D funding,

accounting for tWo-thirds ofthe space total in the current budget period. An in-
crease of 4 percent was shown for 1979. - . =

"~ The space shuttle, the'key element of the whole space transporation system, s

" reachingits peak period of development, with an increase of 7 percent proposed for
1979 bringing total obligations to $1.4 billion, The space shuttle is the first reusable

space vehicle It has already successfully completed a series of approach andlanding

tests, The first test flight in orbit is scheduled to begin in 1980, When fully opera-

tional the shuttle transportation system will replace virtually ll expendable launch, -

vehicles currently used by DOD or NASA, This system will be used by Government

agencies arid by commercial and international customers as well. The Presidént’s
1979 budget recommended the procurement of four operational shuttle orbiters to
provide services from two bases — the Kennedy Space Center in Florida and the
Vandenburg Air Force Base in California, -~ . :

0 .

Space fight operations reflcted a 16-percent increase infunds for 1979, covering -

space transportation system (STS) operations capability development and STS opera-
- tions, Funding for both these programs was expected almost to double in 1979, STS

opertions capabilty.development includes the spacelab, upper stages, multiuse
mission and payload support equipment, mission control center upgrading, and

payload and operations support. ST operations integate the space shuttle system,
, the spacelab; and the upper stages into & versatile and economical system. Develop- -
‘ment, test, and mission operations (DT&MO) provide the comman engineering,

scientific, and technical support for all NASA space transportation systems R&D ac-
tivities, The DT&MO program, although large in support, shows a planned decrease
" of § percent n 1979, | | S

1

The NASA expendable launch veicle development and suppbrt piogram is ex-
pected to decrease in funding by 43 percent in 197, This program covers expend-
able launch vehicle activites and engineering and maintainance to sustain launch ac-

tvities and component reliabilty improvement. /

- Congress made few changes In these space transportation systems programs ex-

* cept for an increase in funds to stipport an optional fith orbiter and a further .

decrease for expendable Jaunch vehicles.
.8 4
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1Estimates based on the Presidents 1974 budget fo Congless
Source; National Science Foundalinn

" Space R&D obligations for selected years o
~ [Dalrsinjmillons]
° 4 dos | o e o
S OB ... amy | smsy | w08 | Sy
” Spacge transportaion SYSEMS .1 V| asmre) s | 204 Um0
* Space shuttle (NASAL.....coovvvov o 2t v s | st
. Space fight operations (NASA) ........ 1565 . f 1987 w71 M
Developmen, test,and  * T , ) 1
 mission operations ......... e - 64 | 1759 | 1626,
Space transportatior ystem aperations - -
‘capabllty development........ - - 168 595.f 1102
Space tranisportation system AN T -
Operations ... v e R 177 By
Advanced progaams..........oo |, 173 120 00 ]
Panning and program integraton..... B R S 1V B
SKYlBD . 12 - = L
'Expendable launch vehicle development e N -
and support (NASA)......... R 594 1510 | 12 | 763
Apollo (NASA) ..o 20807 - - -
 Research-and program management ) ' o
(NASA). ..o . w0 T w6 | me | 99
SJCESIENES o | TG |5 | SME L1
Physics and astronomy (NASA)......... At | 58| 26 2848
Lunar and planetary exploration L : _— L
(NASA).......... e 1030 1914 1468 1866
Liesciences (NASA) ..o vovvct s ¥ | B2 w5
Research and program management ' Co E
(NASAY. ..ovveeee S 793 105.2 mo 132
Space technolOgY ... ...vovrvereeee Nk 4079 T 1639 1860 "~ 2008
. Space research and technology ) '
NASA) oo ap | we | 1m0 | 164
Nuclear power and propulsion . :
CTONASA) L R L
! Space nutlear system (DOE)............ 94.8 201 310 394
Supporting space activities .. ... | e | 20 | 3198 ) 3480
Tracking and data acquisition o ‘ )
(NASAY. ..o 3236 290 3198 3480



HEALTH

v

‘ | ‘ T ;’\ ‘ Sl A : . . o
o Space sclences refects a planned increase of 21 percent rn1979 which makes ~ . o | Co o
.. this subfunction almost one-ffth of the space funding total, Under physics and h -~ ;o
~ astronomy, continuing development is planned: for the Earthorbiting space | ‘ '
 telescope to be launched by the space shuttle in 1983, Two new science.mis-"
sions are proposed: the solar polar mission, which will investigate the polar
regions of the Sun for the firt time, and the solar mesospheric explorer, which -
- will study the effect of solar radiation on the Earth's ozone layer, These missions -

willalso be launched by the shuttle. Work will continue on development of the .~ The National nttutes o Health (NIH) wrthrn HEW provrde more than nrne-tenths ,

o Biomedical research makes up the predominant share of funding forthe health
R&D total< an estimated 91 percentin 1979. The average annual growth ofthls -
subfunction was 12,1 percent from 1969 to 1968 compared witha proposed 3
percent increase for 1979. .

 solar maximum mission, planied for launch in 1979, and on the two remaining . ofthe R&D activity under bicmedical research. NiH support for cancer researchand .
missions of the high-enérgy astronomy observatories (HEAQ's). An overallfund- ~ heart and lung tesearch combined now account for almost one-half of all NIH
ing growth of 27 percent for physics and astronomy was proposed. Congres- biomedical research- actvities, Between 1969 and 1977 support for these two" ﬁ

. sional actions have indicated approval for the significant programs in this aréa. ‘ progtam Qeas grew faster than for any of the other Institute programs, at an average

S S : - annual rate of 20.2 percent for cancer research and 13.6 percent for heart and lung
A 27-percentincrease was also proposed in 1979 for lunar and planetary explora: - research, while growth for the rest of the NI programs combined was only 8.7 per-

tion. This covers the Jupiter orbiter/probe, (JOP), initiated in 1978 and scheduled for -+ cent.In 1978, however, the increase for cancer was 8 percent and for heart and lung
launching by the space shuttle in 1982. JOP represents the first irect probe of a giant research, 12 percent, while the relative increase of each of the other NIH programs

planet and includes an orbiter to study Jupiter, its satelles, and magnetosphere. - was greater with the exception of dental research. Funding for research on eye diseases
Congress indicated approval of these pIans but reduced funds for lunar sample - increased 3 percent, aging, 26 percent; environmental health sciences, 25 percent; and
 analysis. - ~ arthritis, metabolism, and digestive disease, ‘percent Child health -

. | - and human development neurological and communicative disorders and stroke,
o Space technology is expected torise 11 percent in 1979 but to account for less and allergy and infectious diseases each rncreased 15 percent, -
than onedtenth of space R&D support. The major element of this subfunctionis I
the NASA space research and technology program, designed to provide a te::b *The NIH 1979 budger refected a substantial shift flom applred research to basic
 nology base that will adequately support current and futurespace activites, T  research, Total R&D obligations increased only 3 percent n the budget proposal, but
proposed 1979 funding increase is.8 percent. Support for the DOEspace nuclear  those for basic research increased 12 percent, Small refative increases were shown
systems program the other element, is expected toi rncrease 27 percent in 1979, for most broad NIH programs. The chief exception was a proposed 224 percent in-
crease in child health and human development programs, reflecting expanded sup-
' Supportmgspace actwrtresconsrstsof_only-one pr,ogram,thetrackrngand datd - port for research in developmental biology and for behavioral and biological
acquisition support effort for the entire NASA flight program, This includes auto- reproductive studies, including nutition, This research compleggrnts Administration

mated missions in Earth orbit and to the planets, manned missions, sounding ~ initiatives in child health assessment and in the prevention Sffunwanted teenage
- tockets, and aerodynamic test fights, The 1979 budget provides for an increase pregnancres An increase of 9 percent was also proposed for envrronmental health
- of 9 percent for this program. . ( sciences,
!
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- Health R&D obligations for selected years o o . ."‘
[ Dollars in millions] - o
. 1969 19 1978 19791 199 “ ,1977, W 919

Health,otal............... [T e | BT | S [ ST el 7 {1

Bomedicalreseatch ................... 975 | 2303 | 26610 | 27662 Mental heath (ADAMHAHEW), ... | 1006 |- M2 | M7 |16
National Cancer Indlitte” ) - Dng abuéeprevention and T o B

(NH)HEW). ..ot 1657 mi 7788 92 rehabilitation ... cvvvvnnd Lo | 183 0y | 54 | 682
National Hear, Lung, and . ‘ . a ' e BT ‘
- Blood Institute (NIHYHEW)........ 1356 | 3768 4203 4282 ‘ thlgabuse research (ADAMHA) : N
National Institute of Arthris (HEWD. ..ot erereenins T VR 7T 1 | 49
Metabolism, and Digetive - , o Acoholism research(ADAMHA) N o IR
+ Diseases (NIH)(HEW)........... e | 168 100 My | M4 THEW). .o 60 - 148 102 | A2
* National Insttute of Child - B ‘ " Dng abuseprogram (VA) ,,,,,,,,,,,,, - ST T R
- Health and Human Development . : : : —
(D, e 90 | 185 | 0] S ey oibethire.. o | B3| 4| 4 | 67
’ ' ‘ - Healt h{OASH . = - T "
Medical Siences (NIH(HEW)........ o | o3 | wa| es E(LE”M;;“"“S research (OAH) Tws | we w2 | w
National It of Neur- * ealh cae demonstaton (HCFA) S P B
~ Jogical and Communicative o ) (HEW) ‘ ‘ I TR T T
Disorders'and Stroke (NIH)(HEW]..... 09 | w7 1707 1730 Wernal‘a'r;("‘c‘i;li&'ﬁéa'ﬁﬁ‘"" """ \ S N B
. 'Nauonal Insttute of Allergy ‘ . ’ T senvices (HSAJHEW)....... T 62 | 53 53 ; "'5'3
* and Infectious Dlseans (NH) - o S miem care and special health Lo oo : ' ‘_ "
‘“EW)"f """""""""""""""""""" s | 7L B 193  somices (HSAYHEW). ... U IR R I Y S T R
Dsian o Reseatch Resources L : Health services research (VA)........... - S D VA I 35
) (NiH)(HEW) """"" :" S 7g'5 1371 1446 148‘5 Na“onal heal(h Sta"sﬂcs i [ . “ ' ‘

" Medical and rehabiltation research(\/A) %2 | w3 | oomes. | 17 (OASHYHEW)... . 1. ||
.Nanonal Ey,elnslltutF(NIH) ‘ L o ' - | ‘ Errergency medical semces (HSA) . ‘ a
TN I T T N T RN (YIS BT

‘- National Insitute of Environ- . : N - Family pIanmngsemces(HSA) ' S ‘

o rqenlaIHeaIthScmnces(NlH) ) ; - Wi I Y 2"5 25

(HEW)- -------------- S 138 469 588 639 - * Other '.'E """""""""""""""""" ; 2'5 25 n 25
National Institute of Dental S PR ‘

. Research (NIHIHEW). ... ..., RE 82..| 76| 5{8
" National Insttute of Aging - - S T IR ‘ N

. NHHEW)............  ER 0| s Mg | 18 N

" Disease control (CDC)(HEW). . 163 | - 144 | o 18Y 181 . ‘
" Offce of the Director (NIH) ' : P %
(HEW) .............................. - 156 | - 175 178 v .
Drugs and devices (FDA)(HEW). ......... 80: 152 175 176 o :
National Center for Toxi : Co . 1Egimates based on the President’s 1979 budget to Congress. ' }
' INational Eye Insitute included in National Insitute of Neurological Disease and Sioke. ‘
cological Resea’Ch(FDA)(HEW) """"" - 89 100 102 Wationa! nsiule of Aging Incloded in National hslulmeoIGnIdHeallhandHumn Developmenl .,
O_lth‘ ............................... 07 28 254 Be Source Nanonal Soen(efoundilmn o . h
.(5'6 “ ,



. Congressional appropriations signed into law a5 of October 1978 indicated and cultural rssuesand problems and menta health servrcesr earch Congresssub
growth for overall NIH biomedical research of approximately 11 percent to 12 per- sequently approved most of these requested mcreases
centin 1979, These appropriations included greater growth for cancer research and

heart and lung research than was requestedm the budget but considerably morere- ~~ # Delivty of health care 5h0Wsa4percent decreaset 197\9 The shdre of th,ls
atrvegrowth for the other Ingtitutes, o o subfunctron in the health R&Dfuhdr,ngtotalhasdropp omS'percent|n1969

toan estrmated 2 percent in 1978 and1979

Other biomedrcal esearch acties represented chiefly by medical and Hedlth servrcesresearch in the¢0ff|ce ofthe s nt Secr oy for He alth (HEW) 8
rehabilitation research programs of the Vzerans Administration, which are expected 0 i program'under deliver'of hedh cafe: i devoted tcr mrprovrqg the ‘ _' :

v(ostaﬁVataboutthe1978fundrngleve| R&D activties of the Center for Disease Con- -orgamzatron delrvery, qualrty and fmartnns ofhe 1 servrces AN
trok (HEW), funding for which is scheduled to decline somewhat, and the drugs and N 'h. P8

devices and tomcologrcal programs of the Food and Drug Administration (HEW), ex-
pected to increase sltghtly i level of funding,

4 "-

o '\.@}.
o dehe lth car detnonstratidﬁéundtf

“Etablshed Healh/C ICare | nancrng("Admmrstratro

'_,patrentcareandspecral Ithse,rvrcesJ )

e Mentalhealth researchdeclrnedasashareofthe hR&DfundrngtotaIfrdm" _ ewt}ergency medrcal servrce%arrd. amrlr' "lnntngservrges all wrthin't e Health Ser
9 percent in 1969 to 4 percent in 1977. The support level in 1977 was onfy. - ‘\uces Admrnutretron(HEW) 1 L N

~ slightlyhigherthan in 1969-In 1978, however, R&D support for mental health n’ e
~ creased by an.estimated 8 percent andl the Presrdentt1979 budget proposeda = v Dr"u’gaﬂﬁsepre ion andrﬁr

N

F

f".v‘further increase of percent. . . . u * 7 fold betweeh 19¢%:and 1974 but i
o 19795§eq the- Eresrdentsbudg | g , AT g,{-,;"
The Nationd tnstrtute ofMentaI Health wrthm the HEW Alcohol, Drug Abuse, and major rogramsaffected ate thedrugabu‘ -research program'a théalcd lrs@
" Mental Health Administration (ADAMHA) undertakes allof the R&D activityin this - res edrch progtam wrthrn(;tDAMHA .The’ rnCrease of More thén. Ipereent pro-.
 area. The 1979 proposed increases, which reflect the recommendations of the Presi- . pos far these, Programs jn’1979 reﬂects the reco ndatrons'o f the Presi-j - '.
. dent't Commission on Mental Health, fall nto four broad categories; menta disor- - - defts Comrr}rssron on Mentat Heetdr\ Congress ater pproved rr(ost oj thes'r o
, ders and maladaptrve behavior; basic biological and developmental studres,‘socral 5 prbf)osafs e
F




Energy development and conversion R&D obligations for selecfe\jyears. o
o [Dalars in miions]. -+ ‘ ‘

Y

tumm DEVELOPMENT AND CONVERSION

B R N7/ T U
Energy development and comession,towl | $4351 | s23m5 | w288 | sasem/
| | o N w9 | 1oes | 12447 | 10804
Lo . W S, Breederneacor(DOB).ovin }2090 fams |2 | a7
o Thenuclear subfunction accounted for almost two-ffths of the energy functior Nuclear rsearch and applicaions {DOE) ' w2 om0
i \ ed ;h h th'd v 1969 De 't th's declinin MiﬂﬂelleUilUl'l(DOE] --------------- 265 X 195'2 ) 203:9 2250
n 979, compared with more than two-thirds in 1562 Ukspie thi B Tuelcyleeseach and ceveopment BN A »
——sfare -obligations- for-nuclear-energy-R&D-activities-inereased-almost-fourfold ST, IR b (4361|2509 | 2040
" during this period. The 1979 bug et, however, reflected a decrease of 13 percent Uranium enrichment activiies (DOE).... | p 261 |.{ 30 ST I U
o i ‘ - ¥ Unniumesource asiessment (DG).... ' 43 65 79,
. Infunding, ‘ o '  Reactor safey research (NRC)' ... U5 W0 | | M2
. : N ‘ ‘ Oher ... e, . 7] B2 %5 ] 63
The 1979 budget recommended an overaII‘ 39-percent decrease for the DOE i | 20| 84| s |
* bréeder reactor program, which cpvgredastrong but reduced base program and a ol esechand developmen 00F) . |81 | 07 | 53| 59
. reduced technology effort for the iquid metalfast breeder reactor (LMFBR) as well as Petsoleu developmen (DOF)........ } g | (| e om
 cancellation of the Clinch River, Tenn breeder reactor project, and funds to acceler- Gas development (DOF)........ el w3 | ;e | w1
iat‘ein\gestigationsof'alt'ernativebreederconcepts_,especiallythosenotinvolvingfuels:- Solar and geothermal................ e o | owy
that could be readily used to produce nuclear weapons. , , - Solarenergy development (DOE) ....... | (w3 | 03 | 28
‘ ‘ o o Solar demonstration: heating and ‘ - :
‘ T : . cooling (DOB). ...t e 60 . o644 [ 30
Subsequent legislative action on the breeder reactor program, a5 well aslon other Fels fom i (D) ... .. | " | 4
nuclear energy programs, may bring the 1979 total-for the nuclearsubfpn,ctlon close Geothemnlenegy develpment (DG | s | s | 17
to that of 1978, ) B | C ConseNaion. s, 1 w2 | e | s
| . - S L .« Trnsponation ene y conservation (DOE 1 856 | . w8
The DOE nudlear research and apphcatxonsp‘rogram‘, which includes a spectrum Mumf;lm conmxtm Lo .
ofnuclearenergyandnuclear-relatedtechnologles,wasrecommended fora 19-per-,  improved conservation eficency (DOE) | 00 585 70
centincrease in funds in 1979, This would cover expanded efforts on gas-Cooled and Resdentaland commercl conseatr: | D
ied breed ¥ (i'\( tor technolo . and advanced building and community systems (DOEJ us5 | s 578
water<ooled reeqer reactors, Iignt-water reactor | gy, an \ Multisector conservaton: 1T -k
~ isotope separation technology. The budget also provided funds to accelerate in- energy soage sysems (DOF)........ - 2 85 | 59
" yestigations of altemative advanced reactor system. Although the last program was 7 leluslrial energy consenvalion (DO.... | | | |. [ 126 o | - 40
‘ | , . =" Utilities energy consenvation;
| not appl'OYed by CongreSS, the (,)ve.ra” DOE nuclear research and 3pp||ca“°n SO eledric systems (DOE. .........0... m | 300
. program will stll eflect a substantial increase. S :  Other mulisector conservation (DOE... J -1 wl s
' - ‘ ' o : " Energy conservation (0S) (DOT)......... 4h 9l =
A 10-percent increase was proposed for the DOE magnetic fusion program to-—* Qtber......c..ioovv v | 064 ] e | ass | m6
allow continued research on two mainline approaches for magneticconﬁn?entas © Basic enrgy scenced (DOE) ......... S 191 7 | 1756
well as various alternative concepts. Funds for this program were further increased 'E’:::;'Y ::g:g;:d USE(TVA)-.-.t....‘.. o ;Zg . ;z’: %:
by Congress, and await final legislative action. -~~~ .  Mdarced vy ardasesnen. | = :
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A 21-percent increse was proposed for the Nucear Regulatory Commission

(NRC) reactor safety research program in 1979, This program is concerned with
analtical methods to assess the safety of nuclear power reactors, This increase was

- *slightly modified by the Congress,

o Fossll energy programs constitute the secondjillest energy subfunction, ac-

still pending,

.
posed in 1979, wasagain substantially raised bythe Congréss, with the'inal outcome

The DOE geothermal development program was recorhrﬁended' for a large in. - |

 creasein 1979, This increase would cover additional work in resource exploration

and assessment activities, engineering research, hot dry rock studies, and market-

counting-for-one-fifth-of all energy R&D obli ‘
resources program is predominant; a small declinen funding was proposed for
1979, The purpose of this program is to improve coal extraction technology, to

. develop technology for converting coal to liquid and gaseous fuels, to improve
methods forthe direct combustion of coaland to develop advanced power con-

version systems, including magnetohydrodynamics, for generating electricity

from coal,

The DOE petroleum program, which grew an estimated 6 pe;cent‘ in 1978, was
expected to remain at about the same level in 1979, Enhanced ol recovery tech-
nologies and development of techniques for recovering oil from shale are the major

 elements of ths program.

4

. The DOE gas program reflects a 21-percent decrease for 1979 as a result of pr’g-
posed cutbacks i enhanced gas recovery technologies. Congress reduced funds for

. overall fossillenergy activities for 1979 the effect on individual programs will be seen

later, -

President’s budget provided for an increase of 3 percent for this subfunction in

~ 1979, This smaller growth results from reductions in the DOE solar heating and

cooling demonstration program. Later congressional actions, increasing funds for
this program as well as.other solar and geothermal energy programs, could result
in significant growth for this subfunction in 1979,

The DOE sola energy development program is comprised of three subprograms:
thermal applications, sola electric applications, and technology support and utilza-

pend'ivng at the end of 1978, W

The DOE fuels from biomass program is directed toward developiné’fhe capability
. for converting renewable biomass resources—such as forestand agricultural residue,
 and animal manures and plants—into clean fuel. A 29-percent funding increase pro-

s i 1979, The DOE coal

- Solar and geothermal energy is a efatvely new but fastgrowing subfunction,
- accounting for 16 percent of all energy R&D obligations in 1978 arid 1979, The

 tion, A 6-percent increase was recommended in 1979, but the Congresssubstantially
. raised the requested level in a bill that was vetoed. Final legislative action was stil
| : e

v

oriented research studies. The Congress uither increased the funding level, but final

- action s yet to be taken,

+ The conservation subfunction has shown the most rapid growth of any energy

-~ areawith anincrease in support of 79 percentin 1978 and aproposed further in-

crease of 23 percent in 1979, which was vitually al approved by the Congress
with final action todake place laer, During the 1977-79 period conservation asa
share of the total enérgy R&D effort hasincreased from 7 percent to an estimated -

13 percent,. : o ‘

* In1979 the DOE transportation energy consenvation program showed a funding -
increase of 45 percent, which- would cover effots toward improved eficiency of
energy use in transportation with emphasis on passenger automobiles, A substantia
increase in the.improved- conversion efficiency program provides for expafided
efforts in utlization of alternate fuels, advanced cogeneration téchnology, and the
utlization of waste heat from federally owned faciles. - o

The DOE residentia and ;ommerciai Conservation program aims to reduceenergly |
consumed by buildings, mostly through cost-sharing with industry. A light decrease

" was proposed for this program in 1979,

 Funds forthe development ofreliable and inexpensive energy storage systems will

be'substantially increased in 1979. The fastest growing R&D canservation areainthe
curtent period, however, is i the indusrial sector. Among cost-sharing programs .
conducted by industry the largest increase in 1979 was proposed for industrial
cogeneration. : - | |

. ’,&ch‘%r‘ §ﬁe}gy effofts account for an estimated 10 percent of the funding for the

: {tbfal',,energy function in 1979, The basic-energy sciences program of DOE, the

.~ majer one within this subfunction; was proposed for a 17-percent increase in
1979, which was somewhat reduced by the Cangress. The objective, of this
. program is to expand the knowledge base in science and enginéering for all

+‘energy production and conservation technologies.. Significant increases were
~also proposed for the TVA power supply and use’program

m and the Bonneville
Power. Administration fund, now managed by DQE; ! ," ; S

l"‘ll; ys



Environment

Environment R&D obligations for selected ye"ari

: ‘ [ Dollars i milians]
I . : 4.
o a | e | o | e | e
o' The environmental health and safety subfunction has been the most heavly Environment, ot ...oovsvvons Bs | w43 | $0663 | VLB
funded area within the environment function since 1976, and is expected to ac- Environment health andsafty. ..., | 932 W3 | 494|400
~* count for two-fiths of the tota in1979.Arelativer smal increase (2 Percent) - Sioumenal RRO(DOE) oo | 826 | 1632 | 1910 ‘1'570
.+ was proposed for these R&D efforts in 1979, however, Pollution effect reséarch (EPA)......... 1 o 601 B3| 78
* : : ‘ Health and safely research R . .
~‘The DO environmental R&D program, by far the largest. program, is aimed at (Bu, Mines)(ntenor).......c..... S 24 504
assuring the environmental health and safety acceptablty of energy technologes N“S‘;?e’:;';:;":’el:“'ﬁ'(gg‘m'i‘mmgl " 08 wi |l s
* under development, The decine in support for this program in 1979 reflcted the Miring enionmentl seach ‘ R
transfer to the Environmental Protestion Agency (E(’A) of programs in. support of (Bu, Mines) (Interior)............... | - |, 18 SB[ 148
long-range environmental goals and regulatory standards. Food saely 1esearch v oovvine NA kS o |- 143
) | - ’ Environmental effects and fuel | - o
EPA pollution effects research covers eight programs, each concentrating on a Gt (WG .z | = [ 98 T8
o . QT i ST 133 1., 39 34 97
specific medium or-pollutant, The overall 23-percent increase proposed for these - _ o s :
programs in 1979 primarily reflects'an increase in ertergy-rclated environmental . Pollton controland envirgienial v .
efects esearch, the largest program area, because o the transfer fom DOE of the ~~ PIOECO coocpoovs e b | 39 | W] I
~fossil fuel health and environmental research projects just mentioned. A decline in Energyelaled R&D programs (EPA)..... | - — 1008 M8 %2
" funding for EPA i pollution effects research is mote than offset by increases in EPA Waterquly conrol (PA) ..., | 36| 52 R0 561
- water pollution, toxic substance, and interdisciplinary effects research, Air qalty control (EPA).....o....... i ne, | w9 3
: ‘ : Enviroamental quality 4 .
: . ‘ ) ponitoring (NASA) ..o . - M2 1 w2 W
~ Althoughthe health and s'afety,resea‘rch program of the Bureau of Mines (Interior) Intercscipinary stadigs(EPA} ... - 1Y us | e
showed a small decline in 4979, the level would stil be 42 percent higher than in O ..oy N0 | 690 m2| 859
"1977_' ‘ - ‘ ~— . Understanding, describing, and B ‘
L ‘ , N predicting the environment........... 146 . 2681 2894 " 3168
* The National Institute for Occupational Safety and Health (NIOSH) within the S '
" HEW Center for Disease Control provides the research base for Federal efforts 10 bonmenlsaelle -, ‘ 4
' ' fo1 provic N Dat \ X programs (NASA) ..., B4 | %40 nil o n3
- assure healthful and safe work!ngcond!tlons generally. Little' change is expected in- Enviranmental programs (NOAA) L : - :
" the support level in 1979, ' . (COmMeICe).......vvcvevvvvvvnsn 230 54 6341 - 663
C ‘ o S US. Antarclic Research | ~ a
" The Bureau of Mines mining and environmertal research program was st funded -+ 0:\28:\3:9:\”53\’:&:22 R L N R
in 1977, Litle change'in support has been shown in the three years of this program, ” progams (NOAW) (Comrere) ..., oY 2 nel s
I R g Mapping of earlhquake geologic
The HEW Food and Drug Admjnistration (FDA) sponsors a food safety research hazards and eathquake prediction
program covering the toxicology of environmental chemical, and the USDA (GS) (o).t A2 o8| 3
 Agiculturd Research Service (ARS) supports a human health and safety. research | Ea?:sq;:;(?£2;)arfis ’l"'f'F‘""“ . N -
progiam to assure that foods are free from toxic substances. Both piograms showed , O‘heremi,bnm;n}:re}ale'(j‘T """" " ' / ' N
- small increases in the 1979 budget. ' programs (NS ..o | w1 | nsy 28
. Oter .. 36 147 W61 14b

" Funding for the NRC environmental and fuel cycle research program revegls an ®
almost sixfold increase from the year of its inception, 1975, to 1978. No significant )
 change however, was/propdsed for 1979, '

esimales base o he Presents 1974 biges o Congiess,

Anclyded ynder pollution control and envirnmental pratechion within water quality control and air quality conteul progras ol EPA,

" Source:National Science Foundation. .
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o Pollution control and environmental protection showed a b-percent drop
in funding in 1979, This decrease was primarily influenced by the Iarge{s{
program, the EPA energy-related R&D effort, for which supplemental requets
were made in 1978, raising the level considerably. With the inclusion of these re-
quests, funding IeveIs reflected an estimated 19-percent mcrease in 1978 and a
20-percent decrease in 1979, ‘

increase in the NASA climate research program third among the environmental -

satelite programs in size of funding in 1979, The chief feature of this program is the
Earth radation budget satellte system (ERBS), scheduled for launch in 1982, to

. measure Variations in the energy exchange between the Earth's atmosphere and

space,

The EPA water quality control program includes R&D efforts to improve monitor-
ing methods, establish cost-effective waste treatment technology, and develop
strateges for controllrng pollution from different sources. A moderate decrease in
funding was shown in 1979

The EPA air quality controI program concentrates on data accumulation and tech-
nology development for establishing regulations and controls for limiting air polly-
tion. The 33 percent.increase in the 1979 budget provided for accelerated research
efforts toward fulflling the requirements of the Clean Air Act Amendments of 1977,
as well as continuing to supugrt EPA regulation under the Toxic Substances Cantrol
At ' o

The NASA envrronmental qual ity monitoring program was expeded to decline by

g.nS bercent in 1979, reflecting the completion ofthe Nimbus-G spacecratt, an experi-

ental air and water pollution monitoring satellte. But the budget provided funds

.« forthe new Halogen occultation experiment to improve the abtlltyto monrtor polly-

tion of the upper atmosphere '

~ Other pollution control and environmental protgction programs include EPA in-

terdisciplinary studies and solid waste management, efforts in pesticides control,

radiation protection, drinking water control, toxic substances research and noise
cnntrol,‘and several programs of other agencies. o]

' Understandrng, descrtbrng, and predicting the envrronment shows an in-
~ Crease of more than9percent in fundrng in 1979, '

The NASA envrronmental satellite progragy, rmportant in this area consist of four .
efforts that together were scheduled for a 5-percent increase in fundingin 1979, The-
largest, weather.observation and forecasting, showed a decrease because of comple.
tion in 1978 of development of the Tiros-N meteorological satellrte NASA severe

storm research and global atmospheric research, however, ‘Continued at higher
levels. The ocean condition monitoring and forecasting program, second in size of'

funding, also was to receive a cutback n funds in 1979 as development of the Segsat- -

Avsatellte is completed, with launching:scheduled for 1978. As part of a Govern-
ment- wrde initiative in climate research the 979 budget proposed an almost frvefold

\‘l

66

The fourth largest NASA environmental satelite program, earth dynamics monitor-
ing and forecasting, showkl increased funding in 1979, Wofk under this program -
contnbutes to earthquake predtctton capabilty. -

The National Oceanic and Atmospheric Administration (NOAA) within Com-
merce supports a group of eight programs that are environment-related, These com ~

bined programs showed an increase of 6 percént for 1979, oo

The UtS.;Antarctic research program, sponsored by NSF, has increased in funding

every year since 1969 and was scheduled to expand by 9 percent in 1979, Scientiic

efforts are centered on environmental and resource-related studies.

’

Ceological Survey (Intenor) mapping of earthquake geologrc hazards and earth-
quake grediction more than doubled in fundingin 1978, but only asmallincreaseof

2 percent was proposed for 1979, Efforts are.concentrated on developing basic data
on gesiogic pfinciples and processes, especially on terrain and foundation condr ‘
tions susceptible to earthquakes :

NSF is s'ponsoring a complementary program on earthquake hazards mitigation.
Support for this program almost doubled in 1978, and a further increase of 46 per-
cent was proposed in the 1979 budget. These funds would have provided for new

" Tesearch on the understanding of earthquake mechanisms and processes, tmproved
- engineering design of structures for seismic safety, and the development of effective
strategies for community emergency prepargdness programs, However,asaresult of

later legrslatrve action, 1979 fundrng for thts program is lrkely to remain near the 1978
level, : .,

Other NOAA programs Cover marine ecosystems investigations, environmenta
satellte services, and international projects, Each of these programs showed an in-
Crease in the 1979 budget.

v

Other NSF efforts i e tnternatronal biological program, the global at:

mospheric research program, climate dynamics, environmental forecasting, and the t

Arctic research program, A 6-percent increase in these combrned efforts was pro- -
posed for 1979. - oo R .

S o
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SCIENCE AND TECHNOLOGY BASE

”“.‘::

o The highéenérgy physics program of DOE accounts for almost o.ne-fifth of the
funding within the science and technology base function. This program.sup-
ports studies of the fundamental properties and structure of energy and matler

N toobtain new scientifc knowledge about the underlying orces of nature, High-
~energy physics research depends primarly upon the utilization of large national

accelerator facites. A small increase in funding proposed for this program in .

197}' was approvedt by the Congres.

gl

¥ The DOE nuclear physics program, next in size of support accounted for 7 per-

centof R&D funding fr this function in the 1979 budget. This programis concemed

with experimental and theoretical tudies of the properties and dynamics of atomic.

- nuclei and the characterization of the forces that gover theirinteraction, These in-

 vestgations ae alo largly carred outin national accelerator aciites, A >-percent
increase i support for this program was proposed in the 1979 budget and was
slightly raised by the Congress ‘

- NSF research project support programs are aimed a pro\)iding the Nation with a

 strong scientific capability and an expanding base of scientific knowledge. The com-
bined funding for the 14 NSF research project support areas makes up approximately
one-halfof ll obligations for the science and technology base function. A 3-percent

increase in ‘f"u'nding for overall NS research project support was proposed for 1979,

' ‘The'largest ‘support areas.are materals physiology, cellular and molecutar biology;
physics; engineeing; and chemistry. Each of these five areas was scheduled foran in-

 crease in 1979 ranging between 7 percent and 9 percent, Al nine remaining areas
were scheduled for growth in 1979, but the largestrelatve increases were planned
for social sciences research, behaiora and neural sciences research, and eath

 sciences research, L L C

b la".'. ;

. . . 3 " ! . ,S‘Zwl‘nr“;'
NSF supports six national resg(h centers—five fof w,“‘ and one for at-
‘mospheric sciences, These centers provide specialized facif¥es, equipment, staffing,

and operatondl support that aré beyond the capability of Hhost ndividual educa-

in the late eighties.

tional o research insttutions. The funding level of the i centes c'ombined’is ex-
pected to ise 13 percent in 1979, Eachof the centers s schedule for a substantia
increase except for the National Astronomy and lonosphere Center, which is

scheduled for adecrease, ‘e

PRGN

-~ The DOE life science agt%i_-b!qlmédical applications program seeks bettex under-
 tanding of the way physica @A chemical agents interact vith life processes in

ecologicalsystemsand in human and animal populations, The program lso seeks to
develop medical uses of nudear technology, such & the use of stable and radioac-

tive isotopes for disease detection. A sight decline in support for this program was *

planned for 1979, and no change was made through congressionl action.

" Theincreasein funding of 3 percent planhed for the NASA program on materials

" processing in space is primariy for the fullscae development of shuttlelspacelab

payloads. These payloads will provide for systemaic materias research and develop-
ment in the early years of shuttle operations, making practical applications possible

"

*The Natonal Bureau of Sandards (Commece) has for many yeass conducted

research and development to ensure'that users of science and technology in the

United States will be able to make physical measurements with the required ac-

curacy, yielding the same results overtime, and reconcilable with other & measure-

ments made elsewhere, An increase of 3 percent in funds for this program was pro-

posed for 1979.

The remdining programs within science and .teéhhology base inlude some
speciallytargeted NSF programs, such & oceanographic facilties operations suppor,
the ocean sediment coring program, and science information; a portion of NSF ap

. plied science and research applications (ASRA) projrams; patent actvites within

Commerce:and work o the Library of Congress. A reducion in some of the ASRA

‘progiams of NSF was made by the Congress. .~ -~/

\



Science and technology base R&D obligations for selected years

4 [Dollars in millions]
1969 1977-“. © 1978 1979 .
‘Science and technology base, total......... -| $ 4360 $ 9009 | s 9884 | $1,061.1
g High*energy physics (Ddf) ........... L w= 118.6 170.0 188.0 194.0+
" Nuclear physics (DOE) .............. . 242 | 64.2 69.1 729 ¢
"« %" .Materials research project o
M support-(MPE) (NSF) .. ............. B 78 '56.2 64.1 69.0
" ' Physiology, cellular and - Co
molecular biology research ' . : .
* project support (BBS)(NSF)....... .03 276 549 614 65.6
Physics research project support )
(MPEXNSF) ..........ooveeii.., 25.7 55.7 525 57.3
National Research -Centers (NSF) ........ 245 47.1 50.8 57.3
Engineering research project : , S .
-support (MPE)(NSF). ................ 16.0 447 488 | w 531
Chemistry. reseafch project : o
support (MPE)NSF)................ . 17.8 430" 46.7 51.0
Life sciences and biomedical ' '
applications (DOE). . ... .. N e 26.9 427, .45 39.7
»+ ' Environmental biology research '
o project support (8BS)(NSF)............ 70 323 349 36.6
- Behavioral and neural sciences ’ :
" research project suppon , : i
(BBS)(NSF). ......oovvvnnn.. L 8.2 25.5 303 35.4
Smithsonian Institution ... ............. 14.8 29.7 32,6 340
Social sciences research project
support (BBS)NSF) ................. 108 22.8 25.7 31.5
Materials processing in space . .
(NASA)... 8. .. ... .. 0., U — 11.4 21.0 27.5.
Earth sciences research project’ ' -
support (MPE)(NSF)................. 79 17.4 224 25.8
Mathematical sciences research ] . o T
project support: (MPE)NSF).......... 127« 21.5, 1230 247
Basis for national physical . )
measurement system (NBS) . . .
. (Commerce)........................ 16.4 229 234 24.2°
Atmospheric sciences research :
project support (AAEO)NSF).Y ... ... 8.2 18.9 21.2 222
Oceanographic facilities and - ’
¢ suppart (AAEO)NSF) .. ... .......... 8.6 197 * 214 - 221
. Oceanography research project o :
support (AAEO)NSF) ............... 11.0 189 205 21.3
Compuler research project .
support (MPEXNSF)...... RTINS 1.4 169 17.8 19.4
Astronomy research project '
support (AAEQ)(NSF) . .. ... e _ 6.8 14.4 16.8 17.8
Ocean sediment coring program :
(AAEO)(NSF)......... e . 24 13.7. 14.3 15.4
Other ...............oous AP 20.3 36.8 40.4 43.4

1Estimates based on the President’s 19749 budgel to Congress

Source: National Science Foundation

ERIC

Aruitoxt provided by Eic:
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Appendix B -

.. ~o -
hTe'chni.cé’r‘f Notes

These notes deal with the scope and method ofcomprlmg thrs report and wuth its
reIatronshrp to other reports and studies. :

Scope

This report is based ondata reported to the National Science Foundatron (NSF) by _
Federal agencies and agency subdivisiops'in a survey conducted in the March-May
period of each year (Federal’ Fund,s' Research and Development, Volumes-XIX
through XXVII). All agencies withi#i&%) programs are covered..The data are based on
the President’s budget to Congress'and cover the three fiscal years of each budget
period. Thus, in the latest survey fiscal years 1977,-1978," and 1979 were covered.
Data for 1978 and 1979 are estimates subject to. subsequent congressional ap-
proprlauons and Executive apportionment. But data for fiscal year 1977 and the .
earlier years, 1969-76, are actual since they reflect frnal fiscal actions.

* In Volume XX obligational data were reported by agency program for the frrst time,
making possible the compilation of a reportpf this nature. Programs have been iden-

- tified in each annual survey since then by the appropriation titles and program ac”

tivities under which they appear in the Federal budget. With this information and .
some additional program breaks obtained by interview, the function series could be
constructed from 1970 through the latest year. Comparable program data for 1969
were informally obtarned from the agencres but data for earlier years were not ob-
tainable. : :

At thrs pornt an 11-year perspectrve on Hederal R&D programs is available for
analysis. The purpose of the analysis is to make visible the main directions of Federal
R&D efforts and to prm@e a view of changes in pnontres over a period of trme

The data are additive to 100 percent so that no overlap occurs between functlons ,

- or programs since programs are assighed to functions and subfunctions on the basis -

of their primary R&D purposes. Such a system permits a comparison of priorities on
an internally consistent and mutually exclusive basis. The report is constructed on

‘the basis of the agency/program structure existing at the present time with the data .

for prior years arranged to conform to the present structure. The only exceptions are
in the case of programs that have been termmated but must still be shown as part of

" prior-year totals; these are listed in program stubs under the agencies that sponosred

them at the time. In a number of instances the allocation of dollar amounts to earlier
programs had to be estimated either because some agencies did not exist in earlier
years, or did not exist as identifiable units, or because agency reorganrzatrons have
resulted in program splitting. - :
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NS staff decided on the assignment of programs to grven functions and subfunc
tions; with alfthe Federal R&D programs available for comparison simuaneously
. the staff could resolve fine points of difference and group like programs together.
The judgment of other analysts might result in somewhat different groupings..The

‘programs areshown in appendix table C in sufficient detai, however,to provide the

N
basis for the construction of various systems and analytic approaches

N ‘Timing

Data obtined from the current Federal Funds survey for fiscal years 1977-79 are

" - based on program requests contained in the President's idget message to Congress
in January 1978. By the time the Federal Funds Questionnaire was completed in

 March-April-1978, however, some revisions had been made in budget program
levels to reflect reprogramming or other changes

Data for 1978 and 1979 are estimated and do pot reflect final apportronment a

" tions and programming for 1978 or approprratrgn and apportionment actions for -
1979 occurring after the Presiclent's budget request.

‘Organfzation -
~ This report is arganized into a summary analysi and three. appendrxesr The sum-

* mary is concemed with broad comparisons of growth rates and program changes for -

- the various functions throughout the 1969-79 period, and for shorter periods within
- thattimespan, and with shifts n priorites between fuhctional areas. Brief discussions
of the most important programs within each function are included. Appendix A is

 concered witha detailed discussion of the current programs ofthe six leading func- :
~ tions and their subfunctions with summary tables. Special attention is given to signifi-

cant changes between 1978 and 1979, and congressional action for 1979 is noted.
 Appendix B covers technical notes, and appendix Cis the detailed table.,

In this report, 439 programs or program aréas are covered, The sources for
 program descnptrons were (1) the narative sections of the Federal Funds survey
responses; (2) the Budget Appendix, 1979; (3) Special Analysis P: Research and
" Development of the 1979 budget; and (4) congressional committee reports.

Method =~ -

" Structure: The clssficaton system in this report is based on 15 functions and 32

subfunctions that form the structure for the analysis. The categories were chosen to
make visible the most important R&D objectives as reflected in agency programs in

the 1979 Federal budget. Functions and subfunctions were chosen on the basis of

 slze ofeffor, current and ongoing public interestin an area, and the need for a clear-
cut defintional framework encompassing all Federal R&D programs, No ambiguous
functron headings, such as “other” or “miscellaneous” were used.

The data are additive to 100 percent 0 that no overlap occurs between functions
of programs and programs are assigned to'functions and subfunctions in terms of
their primary R&D purposes, Such a system permits a comparison of pnorrtres onan
internally consistent and mutually exclusive basis »

| NSf in lstederaf' nds sun/eyrnstructrons -

, { " 0
defrnrtrons otépn actites ae thosoprovrded theoagencres tf& :

Defrnrtrorfs '«,.

[ : ‘ ;' )
The def[n[trons.of Yunctions and subfunctrons are rmplrcrt rn therr,tr & and con ‘o
tent, Sofpe programs howef/er mfght abpear to'span more,fhan one functtonal area

~ with equal emphasrs in each area. Thrs srttfatron his arrsen‘ in the. case of some 7

programs relted to natural resqurces and environment; Théﬁmfe wasgvoWed/ ;
that R&D progrants pnmanly devotég: toistudying, |.lvgm g,for man ing
R RY

Tesources would be pfaced under naturaf resourCeqan'

1 D programs: pr|
in systemsio yrng polfutrbnandfmf

Lo

and safety sub unctrbnfr E *'. ,

Also, in the’ case of programs that mrght faII between aea aryommunrfy §
development, housing, and public services and income security:ad social e

. vices, the criterion was establis edthat pigrams prrmanly directed to improving -

the economies or generaI conditiors of regions, including wban areas, were to be -
placed under the area and’ community devefopment function and programs.
directed primarily to bettering the economic orsocial conditions of individuals were
to be pIaced under income security and socraf services,

NGF s decided on the assignment of the programs o grven functrons or sub-
functrona,and with allthe Federal R&D programs studied and compared at one time,

* the staff could resolve fine points of drfference and group like programs together

Average annual growth rate comparisons: Tables showing average annual per-

~ cent changes are based on growth ate conversion tables, which provide average an-

nual growth rates for given timespans and given ratis of terminal-year datato inital-
year data. Conversion tables are based on a standard compound |nterest fate for-

‘mula.

Relatrfn‘to Other Reports | :
(1) §nce 1952 NSF has published an annual sries coverrng Federal R&D fundrng

by agencies. The reports are issued under the title Federal Funds for Research and
Development. They include R&D expenditures and R&D obligations by agencies. -
The obligational data are further broken down by basic research, applied research,

~and development, as well as by performing sector, field of science, and State dis-

tribution, As noted above, the agency R&D program data furished for Federal
Funds, Volumes XX through XXVIl were used for this report to construct the seres

* backto 1969, Overal totals in the historical tabIes for Federal Funds Volume XXVl

and in this report are. identical,

o

(2) An' Analysis of Federal R&D Funding by Budget "'F(unctfon,"Fr'scaf Years
1960-1972, published in 1971, was the first NSF report to compileland analyze

 Federal R&D data on a functional basis. It was based for the most part/on aggregate

program totals of Federal agencies and agency subdivisions, and did not probe

o deeper to the individual program level, It follor)ned thefunction system i the Federal

0 .

A

E A . l733‘.



 budget, which is shown in tems of outays only, For comparability, R&D data were
. $hawn in terms of expenditures, The R&D.program distribution, whichfollowed the
‘budget function-scheme established by the Offce of Management and Budget
(OMB), placed programs under function headings that embraced overall missions of
the sponsoring agencies, While ratios could thus be obtained of the R&D effort 40

the total Fwon in each function area, many R&D programs had to be placed . |

under inappyopgiate categories. o '

. ¥
" (3)An Analysis of Federal R&D Funding by Function, Fiscal Years 19631973,

oo
Iz

0!

" (5)An Anabis of edet R4D Funing by Function, Fiscal Yeas 19631975,

 published in 1974, and An Analysis of Federal R&D Funding by Function, Fiscal

Years 1969-1976, published ‘in 1975, followed exactly the same func-
tionfsubfunction structure as, the 19691974 report. from one report to anther,

 however, programs were sometimes shifted between functions as program purposes

~published in 1972, also followed the budget function system and provided R&D

" data in terms of expenditures. It again placed R&D programs under functions that

" embraced the oferall missions of sponsoring agencies, In addition, however, this

repdrt offered an alterative system whereby -R&D programs were arranged by a
 -separate set of functions thatreflected the primaty purposes of the programs so thata
truer perspective on R&D priorities could be obtained,

| (4) An Analysi§ of federal R&D Funding by Function, Fiscal Years 1969-1974,

- published in 1973, was based on & classification system that evolved from the alter-
* native approach, This report did not follow the budget function structure, which is

shown in outlays, and therefore data could be shown in obligations, which more
 closely reflect budget planning than do expenditures. A total of 14 function headings

was used, with 40 subfunctions.

" Even though function headihgs were similar in some cases to those used in the -
Federal budget (e g, national security, space, and health), the crieria forassigning

R&D programsto functions differed between the fwo systems. Hence,ratios of R&D
programs to overall Federal programs could not be calculated, function by function.

" For exampé, in the budget system, under the health function the heath-elaed

R&D prograris of the Veterans Administration (VA) are omitted because they are
posted under aveterans benefits function, whereas in the system used in this report
#7 the R&D portion of VA programs felated to health were included undef health, Inal
“#ather cases where a function heading was the same in concept in this report and pre-
vious repotts, the differences ip overall function structures meant that the R&D

. program content for a function yould differ somewhat between reports.

»
Q . P

\

were reevaluated. Each report was, thus, a revised edition,with changed historical
sefies o o S

(6) An Analysis of Federal R&D Funding by Flicntion, Fiscal Years 1969-1977,
difierd from the previous reports i that theistructure was based on 15 functions
and 34 subfunctions, A new major function %sadded#&éd, fiber, and other
agricultural products. The programs under this fuictioreCoriisted o those formerly
assigned to afood subfunction within natural resources, plus five programs formerly

 placed under economic growth and productivity. - B

(7) An Anqu_sig};f Federal R&DgF'undinZg by Function, Fiscal Yers 1969-1976,
and 1969-1979, follow the same function/subfucntion structureyin the 19691977
report except for the elimination of the two subfunctions und rime prevention
and control. In th'e‘latest report, however, appendix A covers only the six largest
function areas. | |

(8) In Special Analyses, Budget of the United States Government, Fscal Year |

1979, Special Analysis : Research and Development, OMB published estimates of ¥

obligations and expenditures for Federalresearch, development, and R&D plant. A -
broad comparison-of defense, space, and “civilian" programs was shown over a
timespan, but more detaied functional analyses were not provided., ? |

(9) Other reports based on fundiohal studies of the Fede‘rall budget have been

‘published, some of them covering R&D data specificaly. These have not followed
the budget dlassificaiton completely but have made cerain rearrangements of data

under functional headings, and retted some of the headings. It shouid be stressed
that every function system is judgmental and each system reflects the concerns of the
times and the needs of the audienge for whom it is devised. .

5
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