ey

\

DOCUMENT RESUME i
\\

ED 155 072 . SO0 010 797

TITLE An Analysis of Federal R & D Funding by Function,
Fiscal Years 1969-1978. Survey of Science Rescurces
Series. .

INSTITUTION National Science Foundation, Washington, D.C. .

FEPORT NO NSF-77~326

PUB DATE oct 77

N@TE 157p.; Not available in hard ‘copy due. to small type

-slze and use of color in many charts; For a rqlated
document, see ED 13% 635 .
AVAILABIE PRCM Superintendent of Documents, U.S. Government Printing
- Office, Washington, D.C. 204C2 (Stock No.
038-000-00356-9, $2.75, paper cover)

]

EDRS PRICE MP-$0.83 Plus Postage. HC Not. Available fros EDRS.
DESCRIETICRS Budgeting; Budgets; *Cost Indexes; Data Analysis;
' Y, Energy; Epvironmental Research; Expenditures; ,
.t *Federal Aid; Federal Programs; *Financial Support;

Government Role; Longitudinal Studies; Natiornal
Defqpse; Research Criteria; Research Needs; *ReSearch
Projects; Social Prctlems; Space Sciences;
*Statistical Anglysis; Tables (Data); 1Trend .

. Analysis

ABSTIRACT N .
Because U.S. government expenditures fcr research and
development (R & Dy comprise more than half ¢f the total national
support in these areas, the government plays the major role in
determining the Mature and objectives of R & [ efforts. This repcrt
examines the federal response to national needs ir teres of R & D
support and changing R & D priorities. There are twc major parts to
the report. In part I, tederal R & D priorities are identified in
order of f1nanc1al expenditures in 1977. They are naticnal defense,
space, €nergy, health, environment, science and technology,
transportaticn and communicaticn, natural resources, agriculture,’
educaticn, sccial services, ®Bconomic growth, internaticnal '
developméht, and crime prevention. Fart II explains federal R & D
functions in detail. A review of the federal tudget shcws that R & D
obligations were an estimated $24.5 billion in fiscal year 1677,
representing an average annual growth rate of 5.8% since 1969. The
six leading R & D functional areas (défense, srace, energy, health,
environsent, and science and technology) have be e focus.of most
of the recent growth. Between 1969 and 77, a sharp rdse occurred in
the emphasis on civilian R & D programs. During this period the° .
defense/space share of the federal R & D total dropped from 77% to an
‘estimated 61%, while civilian R &§ D programs grew from 23% to an
estimated 39%. An appendix presents technical ncte= andi statistical
tables. (Author/DB) d

~

##*###*#######################*##################*#####################

* Reproductlons supplled by EfRS are the test that can be made - *
* from the original document. *
*t###tt###t###tt###t####tt###*t*##tt####*###tt###tt**#tt###t####tt*##tt
- : /




ED155072

US DEPARTMENT OF HEALTH,
EOUCATION & WELFARE
NATIONAL INSTITUTE OF

ECUCATION

THIS OOCUMENT HAS BEEN REPRQ-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZA\'IONORIGIN.
ATING 1T POINTS OF VIEW OR OPINIONS
STATEO DO NOT NECESSARILY REPRE
GENT OF FICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

\

PERMILSIUN TO REPRODUCE THIS .
VATERIAL MICROFICHE ONLY

HpS BEET GRANTED BY

e

TIONAL RESQURCES A

Tg TmE EDLL
‘E‘HC\ AND

INFORMATION LENTER
LSERS OF THE ERICSY STEM

Py

.
s
.
N

.l

g.

’

E

o L
RIC

Aruitoxt provided by Eic:

An Analeis of Federal R&D FUﬁding‘ by Function

.

o

Survey of Science Respurces Series * National Sclence Foundatior: » NSF 77-326 ~ 3 .
.. 7
* 7, i , 3 ~o




Related Publications

REPORTS NSF No.

Federai Funds for Research,
Development, and Other Scientific,
Activities, Fiscal Years 1976, 1977, and
1978, Volume XXVIT e 8- in press

Detailed Statistical Tables . e by -

National Patterns of R&D Resources
Funds and Manpower in the United
States, 1953-1977 . e

" An Analysis of federal R&D FUndmg by
Function, Fiscal Years 1969-1977 .

&

HIGHLIGHTS

“Defense and Energy Spur Federal R&D
Growth trom FY 1974 to FY 1978 ., ... . 77-320

“federal R&D Funding Shows Strong
Recent Rise but Little Real Growth in FY
1978”

Availability ot Pubhcanqm

Those publications marked with a price should be obtained directly trom the
Superintendent ot Documents, U'S Government Printing Ottice, Washington, D C.
20402 Where\no price 15 listed. single copies may be obtained gratis itom the Na-
tional Scuencﬂoundalmn Washington, D C 20550 .

.

.

-

. &
(See inside back cover for Other Science Resources Publications)

L

A

Aruitoxt provided by Eic: . K




FOREWORD

The expenditure ot Federal R&D tunds attects national“securty, eco-
nonnc weltare, industnial capabilities, and more broadly, the overall quality
of hte More than one-halt ot the national R&D effort 1s supported with Fed-
eral tunds, and thus the Federal Government plays the major part 1 deter-
mining the nature of the national R&D effort and the impact of that effort on
national objectives. This effort, however, 1s many-sided. Over the past dec-
ade- the amount and direction of Federal R&D p;ograms have been influ-
enced by the emergence of national problems such as the energy crisis, the’
deterioration of the environment, tood production deficiences, and continu-
Ing concern In such wital areas as national defense and health. Therefore,
the need exists to examine Federal R&D support on a functional basis.

Between 1969 and 1978 an outstandifig feature of such support has been
the sharp nse in emphasis on civihan R&D programs as compared with
those tor detense-and space In 1969 the defense/space share accounted for

_three-tourths ot the Federal R&D effort; in 1978 the share is estintated to be
about three-fifthss Since 1974, however, defense R&D programs' have showrr
a strong and steady nse and those of space, a moderate increase. Keeping
pace with thege defense/space increases,. however, are a sharp growth,in
energy R&D tunding and a more gradual but significant growth in other ci-
vilian areas T ‘ ‘

The purpose of the present report is to provide a perspectivg, on the
Federal response to a range of national nieeds in terms of R&D support and
10 shqw changing R&D prionties. This report has evolved from a function,
analysis series that began 1n 1971 and that included a report each year there-
atter The chief value ot a continuing analysis of this nature lies in the op-
portunity 1t provides to study shifts in emphasis among national R&D prion-
ties over a perod of years. . '

v

*
. .
\ Harvey Averch
Assistant Direetor
Scientific, Technological, and-

' 'October 1977 International Affairs -
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collected from the agencies in March an¢'April 1977 and are based on agency
budgets as 1hcorperated in the Presideri{’s budget message. The 1978 data
reflect requests for fiscal year 1978 and thus do not reflect subsequent con-
gressional appropriations gr changes made by Executive apportionment. Fis-
cal year 1977 data represent obhgations estimated in the second quarter aof
fiscal year 1977 and include both approprated funds and funds carried over
from priokyears. R&D support levels shown in the tableswepresent both pro-
gram costs and administrative costs, i

The data for 1976-78 shown in appeaijnx table B and the-text tables were

Table and chart details may not add to totals because of rounding.

Significant changés in 1978 program amounts resulting from congression-
al actions taken at the time this report was prepared are noted in the text

acknowledgments |

method | .

\

The 15 fungtions and 32 subfunctions in this repoit were chosen to make
visible the, most important R&D objectives in the 1978 budget. Data are addi-
tive to 100 percent, and thus each program can only appear under the func-q
tion that embraces its primary purpose and not under headings that relate
to secondary purposes. C,
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Stewart, dglead, R&D Economic Studies Section. Benjamin L. Olsen, Study
Director, Government Studies Group, provided direction Jane Pugh was
responsible for aggregating the data and preparing the appendix table.
Eleanor Stoddard was responsible for organizing the report and for writing
the text with the assistance of Benjamin Stoner Dorothy Ky Ham preparied’
statistical material and graphic illustrationg.
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FEDERAL R&D OBLIGATIONS BY FU NCTION,

* FY 1969, 1977 (est.yand 1978 (esj.) (
. \
) {Bithions of dollars)
0 2 4 6 8 10 12 14
1 1 1 T 1 T
National defense ¢ 77 77 . TTT7777)

Space

Energy development ]
and conversion

Health

Environment

- Science and
technology base

{Millions of dollars)
400 600 800 1000
] 1 1 - 1
l 1
~ )

¢
Transportation and
communications

0 200
1
1
Natural resources
1}

/ .
Food, fiber, and other
’ agricultural products

Education W

~ ‘ f\ 1 .
income security .
and social services . S
Area and community s -
. development, housing,, - 112673
and public services ) .
: President’s 1978 budget
L Economic growth 1 1978 dg .
o - and productivity . n
: international . - .
cooperation and » .

development

Crime prevention
and control

<

SOURCE National Science Foundafuon
-

R 10

~




HIGHLIGHTS’

-~ -

o Federal R&D obligations were an estimated $24.5 billien in fiscal
year 1977, representing an average annual growth rate ot.5.8 per-
cent since 1969. Most of the growth during this 8-year period

took place between 1974 and 1977, when the average annual gain .

was 12.0 percent, or 4.1 perceht in constant dollars." The Presi-
dent’s budget proposal for fiscal year 1978 called for a further in-
crease of 7.6 percent to $26.3 billion. o

e The six leading R&D tunctional areas (defense, space, energy,
health, environment, and science and technology base) have
been the focus of most of the recent growth, accounting for 92
percent of the $8.9 billion that has been added to the Federal R&D
total between 1974 and 1978.

-~

o Between 1969 and 1977 a sharp rise occurred in the emphasis on
civilian'R&D programs as compared with those for defense and
space. During this period the defense/space share of the F
R&D total dropped from {7 percent to an estimated 61 percent
while_civilian R&D programs grew from 23 percent to an estimat-
ed 39 percent, largely influenced by growth in energy and health
R&D .activities. Estimates based on the President’s 1978 budget
request show no change in these ratios.

—
-

' In the absence ot a rehable R&D cost index the GNP imphat pnce/deflator has been used
for the years 1969-77 ’

2N

A
-

e A comparison of the 1978 budget proposal with tunding levels-
'dug'ng the previous 3.fyears reveals a continuation of earlier =
grow* patterns for defense, space, and most functional catego-
ries that reflect research and development in areas involving pri-
marily the ‘development and utilization of physical resources,
such as energy, natural resources, and agriculture. These func.:—

»  tions reflected proposed increases for 1978 over 1977 ranging
from 10 percent_in agriculture to 17 percent in energy develdp-
ment and conversion. National defense showed an increase of 8
percent and space an increase of 6 percent. Enyironment was the
exception In that it showed a very slight change. downward

-

. \ -

e Proposed funding for socially priented programs, ge-the other
hand, (with the exception of health, transpa\éatton and communi-

. cations, and international cdoperation and “dévelopment) reflect-
ed a reversal of the growth pattern whigh occurred generally for
this kind of program’ throughout the 1975-77 period. The 1978

. budget called for_decreases in education; income sécurity and

social services; area and community development, housnng, and
public seryices; economic growth and productivity’; and crime
preventlon and control. Health, which because of its size and
character is in a special class, was proposed at a level 2 pereent
over 1977 although later congre55|onal action has had the effect of
further increasing the 1978 level of support. Transportatwd
communications increased 5 percent in the 1978 budget a-
tional cooperation and development showed a 33-perce
crease. . “

~ ‘

) Scwence and technology base fundlng,, as proposed in the 1978
budget, continued the unifiterrupted upward trepd that has pre- y
vailed since 1972, with an 11-percent Jncrease in 1978 over the{.
1977 level.

¢
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INTRODUCTION

TRe purpose of this report is to provide a consistent system by
which Federal R&D programs are grouped by selected functions ac-
cording to the primary purpose of each program with no overlapping-
between functional areas. When extended over a time period — in
‘this case fiscal years 1969 through 1978 — this system affords a view
of changing Federal R&D priorities and also a measure of trends in
the funding of individual programs and program areas. )

The present report is the seventh in a series that has evolved to
provide a basis for the analysis of Federal R&D activities by function
or objective. The program data are provided in the annwal National
Science Foundation (NSF) survey that covers agency support of R&D
programs by character of work, performers, and fields of science.’
The original function analyses grouped agency R&D programs by the

. function categories used in the overall Federal budget. Under that
system, however, the objectives of many R&D programs were ob-
scured or distorted because the grouping of functions by overalt
agency missions did not provide adequate’visibility for the objectives
of R&D programs as such. Starting with the 1973 budget data, an at-
tempt was made at an alternative system that reflected R&D objec-
tives only, and thereafter this system was adopted annually for the
function series. ‘

el

' The Federal Funds tor Research, Development, and Other Scientific Activities senies dates
fiofn fiscal year 1952 and covers all agencies that support R&D programs Detail on indwidual
programs, however, 15 obtainable back to 1969 only

13
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Functional data are additive to 100 percent so that 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 The pri-
mary purpose of each R&D program was determined by NSF staff
rather than the agencies. In most cases the primary purpose was evi-
dent from descriptions provided by the sponsoring agency, but in
some cases two almost equally important purposes might be discerni-
ble. With all Federal R&D programs available for simultaneous’study
and qomparison a total perspective was provided from which fine
points of difference could be resolved . .

The data fot 1976-78 were collected Dy NSF from the agencies in
the Federal Funds survey in March and April 1977, and they are based
on the agency budgets as incorporated in the Rresident’s budget
message. The 1978 data show amounts requested in the Prgsident’s
budget for fiscal year 1978 and, therefore, do not reflect subSequent
congressional appropriations or changes made by Executive appor-
tionment. Fiscal year 1977 data réflect obligations estimated in the
second quarter of fiscal year 1977; agencies base 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
detailed statistical table (appendix B) may differ somewhat from totals
shown in these agepcy budgets because of the addition of adminis-
tratlve costs to program costs by NSF staff. Significant known changes

e 1978 data resulting- from congressiopal actions taken at the
tum his report was prepared are noted in the text.

Each year organizational changes tai(e place within the executive
branch through the formation of new agencies, termination of oth-
ers, and mteragency program transfers. The latest agency structure

was used in the appendix table agd in the text tables, and priot-year
data were spread to conform to this structure as though Federal
agencies had been organized that way since 1969. When program
emphases change as well, -prior-year programs are sometimes split
and recombined to conform to the new program directions.

Function categories were chosen on the basis of size of effort,
current public interest in a given area, and the need for a complete
framework covering all Federal R&D programs. The selected catego-
ries may fail to point up areas considered important by analysts with
particular interests. The point should therefore be made that it is
possible to regroup the programs shown in appendix table B under
diffefent function headings than are used in this report. -

Asihe from groupings under new function headings, larger
groupings of programs under the present headings can also be made
as long as the 100 percent additive” requurement is ignored. With
secondary purposes permitted as a basis for inclusion, energy and
energy-related programs, for example, can be shown under energy,
and health and health-related programs can be shown under health.
Such a system nullifies any analysis of relative prlorltles, although it
may be very useful in assessing the extent of R&D attivity bearing
upon a given area.




FEDERAL AGENCY/PROGRAM ABBREVIATIONS

o

ADAMHA

ARS"

BLM .
BLS
cpC
CG -
CSA

CSRS

DEA
DOD
DOT
EPA
ERDA
ERS

“ FAA
F8I
FDA
FHWA
FRA
FS
FWS
GARP
GS
HEW
HRA

>

.

—

LI

Alcohol, Drug Abuse,‘and Mental Health Administration
Agrnicultural Research Service

Bureau of Land Management

Bureau of Labor Statistics .

) Center for Disease Control

Coast Guard

Community Services Administration
Cooperative State Research Service
Drug Enforcement Administration
Defense, Department of
Transportation, Department of -
Environmental Protection Agency
Energy Research and Development Administration
Economic Research Service’ !
Federal Aviation Administration
Federal Bureau of lnvestlga’ﬁon
Food and Drug Administration-
Federal Highway Administration  *

Federal Railroad Admin;stratioﬁ

Forest Service '

Fish and Wildlfe Service

Global‘Atmospheric Research Program
Geological Survey

Health, Education, and Welfare, Department of
Health Resources Admmls'tratuon

. THSA

HUD
IDOE
LEAA e
NASA

NBS
NHTSA
NIE

NIH
NOAA
NRC

_NSF

OE
OEP
OHD
OMBE
0S
OWRT
RANN
SRS
SSA
TVA
UMTA
USDA
VA

»
Health Services Administration e
Housing and Urban Development Department of
International Decade of Ocean Exploration

Law Enforcement Assistance Administration

" National Aeronautics and Space Administratian
National Bureau of Standards )
National Highway Traffic Safety Administration
National Institute of Eduggtion .

National Institutes of Heafth .-

National Oceanic and Atmospheric Administration
Nuclear Regulafory Commlssmn
National Scienee Foundation

Office of Education

Office of Emergency Preparedness
Office of Human Development

Office of Minority Business Enterprise ’
Office of the SeCretaryLDOTl (HEW) (Interior) (Labor)
Office of Water Research and Technology

Research Applied to National Needs

Social and Rehabilitation Service

- Social Security Adrhinistration

Tennessee Valley Authority

Urban'Mass Transportation Admintstration
Agriculture, Department of ’
Veterans Administration
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" SHARE OF FUNCTIONS IN FEDERAL R&D

’~‘ TOTAL
R TH SUBFUNCTIONS: FY 1978 (est.)
. National Defense
| _Federal -
| R&D ]
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Energy Development and Conversion
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° Although Federal R&D obligation; have risen from $15.6 billion in
2 fiscal year 1969' to an estimated $26.3 billion in fiscal year 1978,

most of the growth has occurred,jin the last 4 years. Between 1969

decline in constant dollars?, whereas from 1974 to 1978 the: ayer-
age annual growth rate is 10.9 percent, or an increase of 3.0 per-
4 centin constant-dollar terms.

\

e ' The six leading R&D functlonal areas are the focus of mostyof this

" recent growth. Together they acount for 92 percent of the $8.9

“ - billign that has been added to the Federal R&D total ‘between
1974%nd 1978. -

e Two of these areas—national defense and energy development
and conversion—account for 44 percent and 25 percent, respec-
tively, of ' the overall gain. Space and health each account for 7
percent. The environment area covets 5 flercent of all the R&D

.. program growth, and science and technology base, 4 percgnt.

4

o In earlier years 1969-74, areas contributing most 1o Federal R&D
growth, shight though it was, were health, defense, envnronment
energy, transportation and communications, and natural
.sources. )

t .

' \o Between 1974 and 1976 an acceleratiog, took place in the funding
of R&D programs. In 1975 and 1976 Overall Federal growth each
year was 9.2 percent, a higher relative growth by far than any
previous year in the series. During the 2-year period, eight of the
nine leading functional areas showed growth and six grew at rates

.. sharply higher than they had shown in the 1969-74 timespan.

. 4

4

&

! Data on Federal R&D tunding by tunction are available tor prnior years hack tu 1969 only
Accurate detail for earhier years 1s not obtainable

2 In the absence of a reliable R&D cost index the GNB implicit price deflator h1s been used
for the years 1969-77, and an estimate hastbeen made for'l'nflalmn in 1978 -

.

21

. - and 1974 the average annual rate of growth was 2.2 percent, or a

. FEDERAL R&D OBLIGATIONS ' "
g FYuesTe e
(Billions of dollars) CT. ) “ L
30 : = A
2 |- ’
20 ¥
.y ! .
..l....l.."..... i .- O""'.....
.1‘5 - .l....l......l'... "'." _/_‘
\ _ Constant (1972) dollars®” ... -
) q
10} —
L Average Annual Percent Change
) - 1969-74 | 1974-76 | 1976.77 | 1977-78'
- Current dollars 2.2 &2 17.9 7.6 1
N Constant dollars2 | —3.1 3 10.6 1.3
0 [ - | | .J/ 1
19 W T 2 B M

*  2Based on GNP implitit pg

- -

< gh gl oo

Fiscal Year - ‘ .
. _President’s 1978 budget,

.deﬂator with an estimate for FY 1978.
SOURCE! NationahSgj oundation . . s
- '

$

e In 1977 all 15 functional areas reflected increases, and most areas

showed_high increases. Even though in a number of cases part of
the rise resulted from funds carried over from prior-year obliga-
tions, the increases in budget authority were still significant. The
increases did not, however, reflect an overall Federal policy but
rather a confluence of administration and congressional actions in
each individual area.

- 22
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Federal R&D obligations by function:' i R LY . . ) .
. Average annual percent change in selected periods ¢ During the 1969-78 timespan national defense and space remained
. . . continuously in first and second position in R&D support,,but in
the 1978 budget request energy moved to the third-r iti

, Function 1969-74 | 197476 | 1976.77* | 1977.78? lach & qu gy moved to the third-rank position,

replacing health, which had been in third place in all previous
LY
TORl ..t . 220 92 17.9 7.6 years.
- \ . *
N
National defense .. ........ .............. e 1.4 5.6 15.2 8.3 . - \
Space ... ...t REREREEPRERPRR 7.8 75 3.8 5.6 s Between 1969 and 1978 an outstanding feature of Federal R&D -

Frergy development and comversion ...t S IS B 7. support hds been the sharp rise in emphasis on civilian R&D pro-
ERVIFONMENL ... % oo AT | 139 | 224 ¢) grams as compared with those for defense and,sprce. .In 1969 the
Science and technology base ........ e 6.2 9.9 13.5 1.3 defense/space share .was 77 percent, but in 1978 the ratio is an

‘ Lmsrz’::xr"c::d communIcations . .......... ~ ]‘]‘? ]";-z f‘]’g 1?"(: estimated 61 percent. Since 1974, however, defense R&D pro-
} Food, fiber, and other agricultural products . ... .... 5.3 15.5 14.3 10.0 gramS; ﬁave_ shown a Strong and Ste?dY rse and tho§e of space, a
. EAUCAtION . ..\ttt e 2.3 9.4 99.2. 5.1 moderate increase. In the meantime funding for energy has’
Lﬂcome:ﬁumv an_f s:cia'lsc”“ce: PO R 6.7 -2 16.8 5.0 grown steeply and for other civilian areas more gradually, offset-

rea and commu e ,ho s . . : . .

Dublic services e e 14.3 A 60 | .03 ting the defense/space gains. Over the longer 1969-78 period,
Economic growth and productwity ... .. S 5.2 8.0 16.9 1.3 approximately two-fifths of the total .growth in civilian R&D pro-
Infcrnational cooperation and development ... ... .. -1 29.0 19.8 32.8 grams has been shown by energy programs and more tlan one-
Crime prevention and cor]trol ............... 50.0 ) -1 3@.8 - 9.2 ) ﬁfth by health programs. N ..

T ' Listed in descending order of 1978 obNgations ;/ % s '

2Esumates based on the President’s 1978 budget -
3 A decrease of less than 005 percent. |

SOURCE National Science Foundation

ity

o Of the 17.9-percent growth in 1977 for total Federal R&D obliga-
tions, more than one-fourth can be attributed to estimated car-
ryovers and the rest to anticipated program expagsion.

PR R aihin S y
ey .«5:‘@%?2{‘*??’? o i
| SRR Y B 3 oy .
5 ; ok T Y L S
e s

¢ The 1978 budget contained requests for R&D support that totaled

~ 7.6 percent more than in' 1977 and that made for ingreases for
each of the nine major functional areas® except one—environ-
ment. Five of the six minor areas reflected decreases. The final
amounts of increase and decrease for all areas will vary somewhat
from levels cited here that were shown in the 1978 budget.*

% = Lk S
~ N . K kY Tt
. ‘ A
oy
- —‘s;«. £ ?;‘%}
by e ’é‘

---‘-----------;-d;jla%..ﬁ

3 Major functions are defined as those with current anualfunding levels that round to
$500 million or more .

4 For 1978 program amounts include estimates for carryovers, and they have the added ~
uncertainty of not reflecting congressional action The record has shown, however, that most of
the requested amounts are appropnated and that obhgations esyymated for the midyear that

Sgace

L
an®
ssvessngansss®

S RS2

) . . i 1 L ] T
did not take place that year do take place in the budget year, which becomes the midyear 12 o e T R P T
months later For these reasons the continuing upward trend in overal] Federal R&D funding i} i 3 :g ‘3‘41{% iy !

— ik R ot St el e M 5
incucated here for 1977 and 1978 can be considered an accurate picture % Yoe i?ig ”gw
- - e 5
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¢ National defense has, fhroughout the 1969-78 p'eriod, accounfed
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for approximately one-half of the Federal R&D total, but the share
has shown a tendency to decrease. Whereas the ratio }Nas 53.4
-percent in 1969, it is an estimated 49 percent in 1978.

o

Little growth was shown in R&D funding for national defense-

from 1969 to 1974s.Administration”policy was focused on higher
defense spending in the 1972 budget, following a 3-year period of
no growth, and this ‘policy was sulbsequently reflected in defense
totals, especially after 1974. The effect on defense R&D actitivies,
however, was.somewhat delayed; after significant growth in 1972,
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g_ed\lpr: a positive upward trend since then. The requested total in
the esident’)s budget, for 197§ was $12.9 billion, an 8-percent
increase over 1977.° ) T ‘

Defense military programs include all those within the RDT&E
“appropriation of the Department of Defense (DOD) plus small -.
amounts from other- appropriatiors primarily Covering pay and
allowances of mifjtary personnel engaged in R&D activities.

)t ’ 4 had

5 This increase may be smaller as a result of cohgfessm(r;al actton As of November 1977 the

Congress had cut the RDT&L requested total by approximately 2 5 percent T‘T\O&e(l'on broad

subtunctional greas ot national detense could ngt bie exactiy determinéd, but

sumably the
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« R&D support did not rise substantially until 1975 but has contin- Increases between 1977 and ‘1978 will be smaller than indicated here for some areas .
: v N - ) T A -~ ' E o , . -
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. Federal R&D obligations by function ' fiscal years 1969-78 ’
v L] : * - }
[Dotlars in mithions} Y : "
- P i} - . .
Function 1969 1970 1971 1972 1973 1974 1975 1976 1977* 1978 > L
-~ 4 - - Y
Totat . . . . ... $15,641 11$15,340.31$15,545.0 $16,497.8|$16,800.1 51.7,414.7 $19,0137319$20,758.6 1$24,465.31 $26,316.7
) National defense . . ....... 8,353.71 17,976.3 8,106.1 8,897.7| 8,997.9] 8,974.6| 9,620.9| 10,346.2| 11,917.0 12,906.8
. Space .. . ... .. 3,731.7] 3,509.9| 2,8930| 2,714.3] 2,601.3| 2,477.6| 2,511.3| 2,863.2| 29724, 3,140.0 j. - *
Energy development and [ ”A . )
conversion 327.9 31731 - 323.6 382.7 441.6 605.1 1,109 7 1, 2,390.4| 2,797.7
Health .. 1,126.8} 1,125.8 1,338.0 1,588.8 1,624.3| 2,096.4| 2,176.9 2;?? N2,622.2 2,682.6° R
Environment . 315 2 354.1 464.6 533 3 6515 693.0] ¥37.1 899.4{ 1;1007| 1,0983
Science and technologv base 513.4 524.6 523.8 601.2 604,7 694.6 781 6 839.2 952.6f 1,059.9
fransportation apd ’ * N A
communications 458.1 590.2 778.7 6146 630.1 702.9 640.5 635.7 768.8 804.8 ’
¢ Natural reso S ... . 201.0 237.5 326.0 354.0 341.0 340.8 444.6 488.8 546.9 609.8 y » .
- f ood, fiber, and other agricul- -
tural products 225.0] * 240.6 246.9 290.7 296.9 2910 ' ¥ 348.5 388.3 444 0 488.3 -, .
Edacation ....... . 154 8 146 6 186.1 190, L214.2 1735 1491 1424 283.8 269.2
income security and socia ! ( . A 3 E
services . . . 96.7 105 6 1278 1252 157.2 133.8 148.5 133.4 15591 148.0 . .
Area and commumx‘y development, . 3 ’ /
housing, and pubhic services 49.4 91.1 " 88.7 87.4 96 7 96.4 101.8 T04.2 1105 99 2 ~A L 3
Economic growth and productivity 55.8 4 80.0 98.9 62.8 75.1 71.9 671 83.9 98.1 96.8
{nternational cpoperation and 4 . L
development . Lot 26.8 32.2 323 295 32.9 26%7 2984+ 44.5 53.3 70.8
Crime prevention and control . . . 48|” 8.6 10.3 250 34.8 36 3 459 36.3 48.9 44.4
-\ - "
, Y R&D plant excluded 2, . P
¢ Estimates based on the President’s 1978 budget lo Congress . ( we
s S The mriuqon 01 R&D plant obligations 1or energy would add 5266.7 million n 1976, $308 9 millron 10 1977, and $552 4 million /
N n 1978 .
’- ¢
SOURCE Natonal Saience foundation «
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Defense RDT&E prdgrams have been reorganized ynder new
headings to better point up key areasfof interest®, but data ar-
ranged by these categories are available back to 1972 only.

The largest area of R&D support is that of tactical programs,
whichin 1977 represented more than -one-third of all RDT&E activ-
ities and have never represented less than three-tenths. The re-
quested total in 1978 for these programs was 17 percent more
than the 1977 total of $3.7 billion.

.In air warfare systems, the budget request called for work to go
“forward on the Air Force F-16 and Navy F-18 fighter aircraft and
accompanying air-to-air missiles. Development was te continue
on V/STOL (vertical short takeoff and landing) technglogy. In land
warfare, major development efforts included the A;Ky XM-1 tank,
the advanced attack helicopter (AAH), and the Patroit (SAM-D) air
defense system. In ocean control, the major development effort
was the LAMPS antisubmarine warfare helicopter. In combat sup-
port the most notable program was the Air Force advanced warn-
ing and control system (AWACS). These programs were all ap-
. proved by the Congress although the V/STOL and AWACS pro-
grams were spmewhat reduced from request levels and the AAH
was increased.

Strategic programs, next in size within the RDT&E appropriation,
totaled $2.3 billion in 1977, and no overall change was expected
in\the budget_plan for 1978. Currently, these programs make up
about one-fifth ‘'of the RDT&E total. *

In 1978 a major development effort was to continue for the Navy
Trident sea-lauriched ballistic missile’ system aIthough at a lower
level thansin 1977 since this program is entering into procure-
ment. Continued development was included in the budget for the

Air Force B-1 bomber (procurement of which.was later discontin-

uedgby e Presadent while development was to go forward). Full-
" scale deve ent was to begin on the Air Force M-X interconti-
nental ballistig _missile. Two strategic cruise missiles—one ‘Navy,

one Air Force—were to continue in full- scale’ development. These

plans were largely: concurred in by the Congress.

¢ The former RDT&E headings were military sciences, aircraft and related equigment, mgs-

! ~
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T silesTand related equipment, military astrunautics and related eqyipment, ships, smatl craft and
related equipment, urdnance cumbat vehides, and related equipment, other equipment, and.
programwide management and support
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Techno/ogy base programs were at the $1.7 billion level in 1977,
and the budget request included a 10-percent rise for this area in
line with DOD policy initiated m the 1976 budget to reverse a real
long-term decline. :

Intelligence and communications, which more than doubled be-

tween 1972 and 1977 to reach a level of $1:0 billion, was expected

to grow 11 percent in the 1978 budget request.

Advanced technology deve/opment showed a small increase in
the 1978 budget request.

Programwide management and support showed vnrtually no
growth between 1972 and 1976 but a rise to $1.3 billion in 1977.
No increase was requested in 1978. This activity covers Federal

contract research centers, ranges, test facilities, and studies and-

analyses.

Defense-related” atomic energy programs, WhICh have been en-
tirely conducted by the Energy Research and Development Ad-
ministration (ERDA),’showed increases in the 1978 budget plan:
weapons R&D and testing to grow 6 percent and naval reactor
development to grow 11 percent. These plans were approved by
the Congress.

Space is the only function with lower funding in 1977 and 1978
than in 1969. During this period the share of space within. the
Federal R&D total has fallen from 23.9 percent to an estlmated
12.1 percent in 1977 and 11.9 percent in 1978.

Manned space flight has always been the largest subfunction,
accounting in 1977 for two-thirds of the space R&D total. As the
Apollo program of the National Aeronautics and Space Adminis-
tration (NASA) phased down to completion in 1973, the share of
the manhed space subfunction decreased but always made up
more than one-half of all space support. In 1973 the Skylab was
the leading program but by 1974 had yielded to the space shuttle
and thereafter been terminated. Sifice then the rapidly growing
space shuttle program has not only dominated manned space
flight but has also been the leading space program overall. By
1975 the rise in obligations for the space shuttle produced a rise
in obligations for the space function that has continued each year
since then.

*
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The space shuttle was proposed for only nominal dollar growth in
1978 (2 percent) since development had advaneed to the point of
an initial approach and landing test in 1977 and a fjrst manned
orbital flight the same year. Accompanying the development of
this versatile system is a NASA program in space transportation
system (STS) operations capability development. This program
was expected to grow almost five times from 1977 to 1978, and
Congress has conflrmed the budget expectation. ‘This program
was approved

Within the space sciences subfunction the broad NASA physics
and astronomy program reflected a proposed 35-percent increase
that included the start of development on a 2.4-meter space tele-
scope to be launched by the shuttle in 1983. This program was
approved. :

The NASA lunar and planetary eproratlon program, however,
reflected an 18-percent drop in the 1978 budget request. The de-
cline in funding in this area since 1973 Has reduced the share of
space sciences within the space function. Despite an overall re-
duction, funds were included for a new mission—the jupiter orbi-
ter/probe, which was subsequently approved by Congress.

Space technology is scheduled to rise substantially in 1978, large-
ly because of the NASA space research and technology program
to provide a technology base for space activities including shuttle
payloads efforts. -

Supporting space activities cover NASA tracking and data acquisi-
tion, scheduled for a 10-percent increase in 1978.

A

Energy development and conversion has shgwn unprecedently
large gains for a major function ever sincg#f974. The average an-
nual growth rate for energy R&D programs batween 1969 and 1974
was 13.0 percent; between 1974 and 1978, an estimated 47.0 per-
cent. As a share of all Federal R&D programs, those in energy have
grown from 2.1 percent in 1969 to an estimated 9.8 percent in 1977
and 10.6 percent in 1978.

In 1978 nuclear programs in the President’s budget made up more

- than one-half of the energy R&D total compared with more than

nine-tenths in 1969. Although steady growth has been shown

7 The term “scheduled” refers to congressionat action
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since 1971 in support to the nuclear area, R&D support to nonnu-
clear areas has grown more rapidiy% especially from 1975 onward.

As a group, the nuclear programs were expected to rise 15 per-

cent in 1978 in the budget proposal. Obligations for the ERDA

liquid metal fast breeder reactor (LMFBR), the largest program,
showed a decrease from 1977 in the President’s budget and later
Presidential and congressional action further reduced the pro-
gram in the form of a cutback in support for the Clihch River
breeder reactor as well as for the base program. ERDA fuel cycle
research and development, the second largest program, doubled

over 1977 in the 1978 budget request. The ERDA magnetic fusion

~ program was expected to grow 8 percent; ERDA nuclear research
and applications, 14 percent; reactor safety research of the Nucle-

ar Regulatory Commission (NRC), 22 percent; and ERDA laser fu- -

sion research, 26 percent. Subsequent Presidential and congres-
sional action has further.increased these programs.

_Nonnuclear programs as a whole refletted a 19-percent increase
in the budget request. Among these, coal utilization research by

ERDA, the largest program under the fossil subfunction, was ex- -

pected to show a decline in 1978 because of the large 1977 car-
ryover, but congressnonal appropnatlons for some subprograms
may result in a 1978 increase.

Solar and geothermal energy development continued strong re-

cent growth with ‘substantial increases granted by Congressvto

both solar and geothermal R&D efforts.

Energy conservation was the chief growth ared in the 1978 budg-
et; and it is now scheduled tg more than double, with sharp ex-
pansion planned in'end-use conservation and technologies.

Health R&D progréms revealed only a slight (2 percent) increase
in the 1978 budget. Obligations in 1977 were high because of the

effects of a congressional override of the President’s vetd of the

1976 appropriation for the Department of Health, Education, and

Welfare (HEW) midway in the fiscal year. The resulting inerease .

carried into 1977. Later congressional action has had the effect of
increasing the 1978 total substantially. Over the longer term fund-

ing for health has grown substantially; the average annual rate is’

almost twice that of overall Federal R&D funding. The share of

Fid

S

health in the Federal total has risen from 7.2 percent in 1969 to an
estimated 10.7 percent in 1977 and 10.2 percent in 1978.

‘Biomedical research accounts for 9 out of 10 health R&D dollars,.

a share that has increased somewhat since 1969—A-.Presidential
policy decision in 1972 added impetus to growing supp for
cancer research, which continued- to rise every year thereafter.
Additional emphasis, was placed on heart and lung research in
1974 with increases in subsequent years. Between 1969 and 1976
the share of cancer research within the biomedical research total
grew from 17 percent to 31 percent. In the current period (1976-
78) other areas are showing faster rates of growth than cancer and
heart and lung research, among them arthritis, metabolism, and
digestive diseases; aging; eye diseases; and environmental health
sciences.

v
+

Mental health research is now scheduled to increase somewhat in

1978 over 1977, but the increase over 1969 is still not Iarge.
@

Delivery of health care revealed a slight reduction in the 1978
budget proposal.

]

»
Drug abuse prevention and rehabilitation is scheduled to support
the same level of effort in 1978, an amount that has scarcely
changed since 1975.

-

~ @

The environment function was expected to show almost the. exact
total in 1978 as shown for 1977. Over the longer term, however,
this area has been among the more rapidly growing, with an aver-
age annual rate almost three times that of Federal R&D activities
as a whole between 1969 and 1978. The share of environment
within the Federal total has grown from 2.0 percent in 1969 to an
estimated 4.5 percent in 1977 and 4.2 percent in 1978.

Environmental health and safety remains the leading subfunction,
accounting for almost two-fifths of the total environment effort in
1977. The largest program is sponsored by ERDA in environmental
research and development related to new energy technologies. A
substantial increase was scheduled for 1978. The rapid growth of
this program has had a marked mfluence on the growth of the
whole subfunction. ’

é
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_ Pollution control and environmental protection, more than one-
third of the environmental total in 1977, reflected a decrease

erall in-the President’s budget for 1978. This decrease was al-
most entirely caused By appatent declines in several programs of
the Environmental Protection ‘Agency (EPA) that had reflected a
carryover of Unobligated funds énto 1977. No actuff decliné in
effort is anticiphted.

Understanding, describing, and predicting the environment was
expected to g}i?w slight growth in 1978, making total programs in
this area mor€ than one-fourth of the environment total. Two

NASA programs in ocean and weather monitoring and forecasting -

are now scheduled for decreases, but these are more than offset
by a Geological Survey (Interior) increase for mapping of earth-
quake geological hazards and for a National Science Foundation
(NSF) program ™ earthquake €engineering.

a

Science and technology base has been a growth area since 1974
when increases in NSF research project support and in ERDA
high-energy physics, basic energy sciences, and nuclear physics
were sufficient to produce a decided upward change in the.func-
tion total. These programs are the chief ones within the science
and technology base function. Between 1969 and 1977 the share
of this function in the Federal R&D total rese from 3.3 percent to
an estimated 3.9 percent, and the anticipai@@# share in 1978 was
. 4.0 percent. .

Transporlahon and communications showed only a slightigain (5

percent) in the 7978 budget proposal. This function grew during

the 1969;78 period, however, at a rate double that of all Federal
R&D programs. The share within-the Federal total was 2.9 percent
in 1969 compared with an estimated 3.1 percent in 1977 and again
in 1978. .

k-]

The air subfunction, which accounted for almost three-fifths of all ,

function activity in 1977, largely represents the NASA aeronautical
research and technology program, which is scheduled for mader-
ate growth in 1978.
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The ground subfunction showed a maderate decline in the budg-
et, largely resulting from reduced railroad research and’highway

traffic safety research on the part of the Department of Transpor-
tation (DOT).

Other subfunctions, considerably smaller in size of funding, are”
water,and multimodal, and each of these reflectgd a slight de-
crease in the 1978 budget request. The communifations subfunc-
tion showed a significant increase, almost entirely. from planning
for the NASA space communications program.

\
/
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Natural resources reflected 12-percent growth.in the 1978 budget.
Growth for the 1969-78 period was more than twice that of Feder-
al R&D funding overall. The 1969 share shown by this function
was 1.3 percent but it was 2.2 percent in 1977 and anticipated to
be 2.3 percent’in 1978.

The subfunctions of natural resources embrace mineral, water,
land, recreation, and multiresource programs. The size and
growth of' one program—NASA earth resources detection and
monitoring—now places the multiresource area first in size of
funding, at more than one-third 6f the natural resources .total in
1978. The second subfunction is concerned with mineral pro-
grams ahd makes up less than one-third of the function total, al-

o

" though a decrease as shown in the 1978 budget may be converted

to an increase by congressuonal action on mining.research pro-
grams.

!
/
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Food, flber, and other agricultural products R&D support began
to show important growth in 1975, which has continued signifi-
cantly since then. The planned increase, as shown in the budget
for 1978, was 10 percent. This function has increased from 1.4.
percent of the Federal R&D"total in 1969 to an estimated 1.8 per-
centin 1977 and 1.9 percent in 1978. \H

Chief gains are found in programs within the production subfunc-
tion, important among them being a proposed competitive grant
program for basic and applied research in areas related to long-
range food needs

A
A
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Marketing and distribution programs also were expected to in-
crease in 1978, mostly for work in marketing_efficiency.,

B2
[§
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o The education function has revealed a fluctuating support history
in the 1969-78 period. Heaviest funding areas have been HEW’s
National Institute of Education (NIE) and occupational, vocational,
and adultleducatiop programs of the Office of Education (OF).
Currently the latter program area-is the largest within this func-
tion, and the drop in this program in the 1978 budget: resulted in’
a decline in the level of education overall. The education share of
the Federal R&D total was 1.0 percent in 1969, attained an estimat-
ed 1.2 p,ercen?'m 1977, but was expected to be 1.0 percent in
1978. : "y

-

¢ Income security and social services has varied in R&D support
from one year to the next. The proposed 1978 level was the same
as for 1975, a 5-percent decrease from 1977. Programs within this
function are concerned with rehabilitatiog, employment and
training, "child development, special analytic studies of social
questions, and public assistance research, to name the major
ones. This function has never represented as much as 1 percent
of all Federal R&D obligations. '

[y

. : - s .
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Area and community development, housing, and public services
is a function that consists mainly of R&D programs of the Depart-
ment of Housing and Urban Development (HUD) in housing as-
sistance, houghg economic data and analyses, cdmmunity devel-
opment, and related areas. Other programs in co}nmu&ity and

",. . ) a
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economic development and intergovernmental relations are also

included. Growth for this function has been slightly ahead of

. growth for all Federal R&D programs in*the 1969-78 period, but

the share within the Federal R&D total has never been as'much as
1 percent.

Ecoand productivity has shown sporadic growth. At

present this function is made up of 24 programs of a number of
agencies with differing missions.#The programs include work on
l‘mproving,theéuse of materials, the use of forest products, and
the use of space-generated and other technology, including com-
puters. Studies of productivity and market behavior are also in-
cluded. " * )

- ‘{ . /\ )
e

International cooperation and development shows growth almost
twice that of all Federal R&D programs .in the 1969-78 period. The
chjef program area within this function is made up of R&D efforts
of the Agency for International Development (State), and the re-
cent expansion of these programs is the chief cause of growth for
the funttion.

-

rs

Crime prevention and gontrol recorded the highest growth rate
for any function in the 1969-78 timespan—28.0 percent. Starting
from'a small base, R&D programs, mostly represented by the Law
Enforcement Assistance Administration (Justice), increased rapidly
until 1975 but have shown little change in support since then.

!
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e Between 1969 and 1974 R&D obligations for national defense fluc-
tuated fairly narrowly from one year to the next with the excep-
tion of a 10-percent rise in 1972. The average annual growth rate
was 1.4’percent for this period. Since 1974, however, obligations
have risen steadily, averaging 9.9 percent on an annual basis from
1974 to 1977. This Jprger growth in recent years has significantly
influenced the overall Federal R&D level. ‘
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e In the President’s budget an 8-percent increase in R&D support
was reflected in 1978 over 1977, with most program areas showing
increases. In the budget request the R&D total for the national
defense function was an estimated $12.9 billion.

Cbligations —__ .

: ' . -4
Average Annual . . y

Percent Change

The shares of national defense within the overall Federal R&D to-

1969-74 K . . . .

1974-76 5\ tal were an estimated 48.7 percent in 1977 and an estimated 49.0
, | 1976-77 15. percent in 1978. These compare with a peak ratio of 53.9 percent

1977-78 8. in 1972. i ‘ . .




Trends in R&D Programs

«

National defense, total

Defense, military

Tacticil programs (DOD-RDT&().

Strategic programs (DOD-RDT&E)

Technology base (DOD-RDT&E)

Programwide management and
support (DOD-RDT&E) .

Intelhgence and communications
(DOD-RDT&E)

Advanced technology development
(DOD-RDT&E)

Other DQD-military

Defense-related atomic energy

Weapons R&D and testing activities
{ERDA)

Naval rcactor development (ERDA) . .... .

<
Other defense-related activities

Office of Emergency Preparedness

1976

1977

[Dollars in millions]

-$8,353.7

$10,346.2

$11,917.0

$12,906.8

Percent distribution

93.1%

93.5%

28.0
215
14.4
11.3

8.6

31.2
18.9
14.3
1.2

8.8

5.4
3.7

6.5

.49
1.6

' Estimates based on the President’s 1978 budget to Congress

3 | ess than 0 05 percent

SOURCE National Science Foundation
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' The defense military subfunction accounts for almost 94 percent
of the R&D funding total for national defense, and it includes all
program areas except those for military applications of atomic

——energy.? Nearly the entire subfunction is made up of Department
of Defense (DOD) RDT&E programs. Congress cut the 1978 budg-
et request for these programs by approximately 2.5 percent. At
the time this report was prepared, the effects of this action on
broad program areas within the subfunction (tactical programs,
strategic programs, etc.) could not be determined. It can be as-
sumed that increases shown between 1977 and 1978 will be small-
er in some areas than indicated. The following statements on
funding for specific programs; however, are consistent with con-
gressional action.

<
1

Tactical programs made up almost one-third of the national de-
*fense total in 1977, or $3.7 billion. A 17-percent rise in tactical
programs in 1978 was requested in the President’s budget. This
was the largest doHar increase for any defense area and followed,
a similar situation in 1977. °

LS

i

1]

8 This subfgnction covers all obligations for the research, development, test and evaluation
(RDT&E) appropriation, except for relatively small amounts used for R&D plant, plus minor
amounts of R&D support from other appropriations, pnmanly pay and allowances of mllnary
personnel working in research and development. The RDT&E funds are broken into program
areas, which in this report are treated as subcategories within the defense mihitary subfunctign.
Obligations for some program areas show an erratic pattern with sharp increases and decreas-
es The reason 15 that development of a new weapons system from initial definition to comple-
tton of testing and introduction into the opetating forces may take 5 or more years. As the
definition phase 1s completed and the new systemi’ moves into full-scale development, steep
increases In funding are required, but as this phase nears completion, funding falls off sharply.
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The largest single program, the Navy F-18 air combat fighter, is
scheduled for steep growth in 1978, producing the greatest up- Tactical programs___
ward pressure of any program on the rise in DOD tactical pro-

grams area. Smaller increases are shown for the Navy V/STOL air-
craft, the Army SAM-D Patriot surface-to-air missile system, the
Navy LAMPS helicopter, and Army Hellfire heliborne missile. The — Zissie 253
SAM-D program is the second largest single tactical program of  Efiastady o _——
DOD. Other large tactical programs include the Air Force F-16 air £ i
combat fighter (currently requiring lower funding as development  xxcBeis :
enters later stages), the Army XM-1 tank, and the Air Force E-3A  Basilesas: 2
advanced warning and control system, the Army AAH helicopter :

. b

Strategic programs>__ -
-

Technology base~__ o

e
.y -
*sapansnanssnannanc®®

.

- and the Army U.S. Roland missile system.

Strategic programs made up almost one-fifth of the national de-
fense total in 1977, or $2.3 billion. The budget request in 1978
kept the same overdll level, although individual programs
changed. This area has grown at the same rate as tactical pro-

Programwide management
and support

Intelligence and ——+/
communications /

LW A
'—,-.7 \‘/.

/
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grams from 1972.(the first year for which comparable "data are

available) to 1978. - el W0 —~  Defense-related
The largest program is the Air Force B-1 bomber, already in later {5 '%?!3% e etomic energy
stages of development and thus reflecting a decrease from 1977,  seirudiindsanige
Presidential action was taken subsequent to the budget request to ey |
cancel procurement of this plane although development was to SRR R
_continue. The next largest program, the Navy Trident | subma-  fZsasmiasdes of )
rine-launched missile system, reflects the largest decline of any b S 2 .
strategic program since it is advancing into the procurement S " .
stage. The Navy Tomahawk strategic cruise missile, next in size, Az asu et
shows a considerable increase as development continues. An  Udinditpassnssiag,
important increase is scheduled for the Air Force M-X interconti- & o Advanced technology
_nental ballistic missile, now in full-scale development, as well as %,g; R development
for the Air Force AGM-8p, ALCM air-launched cruise missile. Two 3;»“ e e
Army programs, important in size and showing a steady levelaf  {aiaaiiganons
effort,pbée the ballistic missile defense systems te¢hnology pro- 0¥ o S8 ek =
gram and the ballistic missile defense advanced technology pro- S S LA %
gram. ' . - SgEnen et SR s
. . SHEE ek Do % ry
. S 5
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Technology base programs accounted for 15 percent of the na-

tional defense function” in 1977. A fairly sizable increase was
proposed for 1978. Programs in this area are used to develop op-
tions for improving military capabilities. R&D activities seek to

determine feasibility of principles and concepts related to promis-

ing technological advances.

The research effort is concentrated in engineering but includes all
the science disciplines; performance is by a combination of in-
house DOD laboratories, industry, and universities.

Program ide management and support covers Federal contract
rese qenters ranges, and test facilities and the funding of
evalu ive'studies and analyses of weapons systems.

Intelligence and communications covers the development of new
technical means of acquiring-data on foreign threats to national
security and new methods for disseminating these data. This R&D
area has grown more rapidly than most other R&D areas of DOD,

more than doubling between 1972 and 1977. An 11-percent in-

crease'was requested for 1978.

N .
Advanced technology development programs are an extension of
technology base R&D activities. Between 1972 and 1977 these pro-
grams almost tripled. Within this program area the concepts cre-
ated within technology base are further developed for production

and deployment testing in the field. A small increase was pro-

posed in 1978 in the President’s budget.

Other DOD military activities consist of R&D support by DOD
that is outside the RDT&E appropriation. Thése mostly cover pay
and allowances of military personnel working in research and
development.

<\

-

e Defense-related atomic energy consists of two broad programs of

the Energy Research and Development Administration (ERDA). In
this.area growth has been uneven, put a continuous rise has been
recorded since 1975. A 7-percent increase was proposed in 1978.

Weapons R&D and testing activities are c§ried out in conjunction

with the armed services. The naval reactor program, undertaken
for the Navy, provides for the design and\development of naval
nucleay. propulsion systems. Requested increases for these pro-
gram received congressional approval. Work in defense-related
atoiflic energy is currently about 6 percent of the total defense
R&Deffort.
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Average Annual
Percent Change

)]
1969-74
1974-76
1976-77
1977-78

-7.8
7.5
3.8
5.6

ER

. Prrontexprovideabyenc |
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! After a steady decline from 1969 to 1974, the trend for space R&D

! programs has been reversed, and continued expansion is shown
in the current (1976-78) budget period. In 1978 an increase of 3
percent was requested, making the space total $3.1 billion.

. .

o Despite recent gains, space is the only function- with lower obliga-
tions in 1978 than in 1969. New R&D activities, such as those relat-
ed to the space shuttle, have not offset the decline caused by the
phaseout of the Apollo program in 1973.

[y

13

e In 1969 the space“$hare of total Federal R&D support was 23.9
pegcent, while in 1977 the share was estimated at 12.1 percent
and’in 1978 at’11.9 percent. “

-
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Trends in RLD Programs , Comments
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. . ) . Manned space flight is the major component ‘of space R&D fund-
; ) ing, accountmg for two-thirds of.le space total. in 1978 funding
was to increase slightly in the- budget proposal. The NSA space
1969 1976 1977 1978 shuttle, for which developmen efforts will continue toward initial
N \ operational  capability in 1980, \remains the largest program in
' (Dollars in millions} manned sp}ce flight and in the) space function, with an obliga-
TSPACE, 101l w1t r et $3,731.7 |$2,863.2 |$2972.4 |$3,1400 tional level of more than $1.3 bilfion in both 1977 and 1978.
' Wereent distribution The space shuttle is the first réusable space vehicle designed to
. carry different types of payload to and from low Earth orbit. Possi-
Manned space flight ...............coiunns 70.4% 66.3% 68.1% 67.0% s ble space shuttle missions wHl include retnevmg payloads from
Space shuttle (NASA) ......... .......... a .o 42,0 4.2 42.8 orbit for reuse, servncmg and repairing satellites in space, trans-
Space flight operations (NASA) ............ 4.2 6.6 6.7 8.5 portlng and operatlng Space Statlons and performlng rescue mis-
Space transportation system operations . signs. In 1978 approach and landing tests will be completed main
Skcyig;b'my deselopment - oo S - "_5 ° - 2f propulsion tests initiated, and orbiter and main engine produc-
ORET v v eveeeee e 5 6.0 6.1 5.9 tion started.. ‘
Expendable launch vehicle development ? Space fllght operatlons a supporting program area, reflected a
o 5‘2:‘{;’&(}“‘\5” ~~~~~~~~~~~ e I 58 5! 43 34-percent increase in the 1978 budget and this ‘was approved by*
B anch and program managemert ' the Congress. " This area includes development by NASA of a
(NASA) ot 8.8 11.9 121 11.3 space transportation system (STS), operations capability plus de- *
\ e o4 6 velopment, test, and mission operations (DT&MO) activities relat-
SPACESCINCES - vvvor e 100 18.7 ' ' ed to all NASA missions. STS operations capability development
. Physics and ssivonomy g‘ofz‘;) sy o " > " covers the spacelab as well as upper stages, multiuse mission and
unar and planetary ex ion (NASA) ..... . . . .
Life sciences (NASA) ................ e 1.1 i 7 1.1 payload SUppOf’t eqUIpment mnssm,n control center “Pgradmgz
Research and program management and payload and operations support. Funding is scheduled to in-
(NASA) oo g > 21 36 37 33 crease almost five times in 1978.° DT&MO activities, large in sup-
, SPACE TEChNOIOBY ++ -+« v reeeeeneenns. 109 | s 54| .60 port, show a small planned increase. -
Space research and technology (NASA) .. .. .. , 84 44 4.7 5.0 Expendable launch vehicle development and support effo!'t§ of
Space nuclear systems (ERDA) ............. 2.5 7 2l 1.0 NASA are expected to-decrease 10 percent in 1978. These activities
Suonorting space activities . 57 99 o1 10.5 cover launch operations and engineering and maintenance to sus-
V] riing space actavilies . .. .......... 000 vs . . . 3
ppofiing pdd (NASA) 5 o Tod 105 tain launch activities, as well as reliability improvement of vehi-
Tracking and data acquisition (NASA) ....... . . .
. cl b .
‘ . - : ) - es and ground support equipment. 4
! Estimates based on the President’s 1978 budget to Congress - .
' _ SOURCE National 5“‘{‘" Foundaton  } s : % The term “scheduled” in this report refers to congressional iction. ’
’ ‘ot ) \
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e Space sciences is the second largest-subfunction, comprising one-
sixth of the space total in 1978.The proposed 6-percent increase
resulted from expansion in the NASA physics and astronomy pro- & = , ~ ;
gram, which more than offset a“decrease planned for NASA lunar SRR S
and planetary exploration. '

, The proposed 1978 increase of 35 percentin physics and astrono-
my provided for funds to begin development of the advanced . Manned space flight
Earth orbiting space telescope to be launched by the space- shuttle cacos| A ‘ i
in 1983 and also for funds to increase shuttle/spacelab payload , / b
development. Work will continue on the high-energy astronomy ’
observatories designed to study X-ray, gamma ray, and cosmic ray
sources. Work will proceed on the.solar maximum mission satel- R
lite scheduled to be launched during the next period of peak so- _ ’
lar flare activity in 1978-80. '

N

\[ The proposed 18-percent .reduction in 1978 for lunar and plane- k3 . /

tary exploration was concurrent with the Pioneer missions to ’

Venus and the Mariner missions to Jupiter and Saturn moving be-

‘ yond the taunch stage. Funds were included in the 1978 budget - : e
for a new mission, the Jupiter orbiter/probe, to be launched in > PaCe SCIENCES — oo e,
1981, and most of these funds were voted by Congress. ’ )

(V

e
~'/ ] K ."innn...

I -
U —

e Space technology is expected to rise 17 percent in 1978, but will
account for less than one-tenth of total space R&D support. The Rt gk :
predominant element of this subfunction is the NASA space re- : Supporting space activies
search-and technology program designed to establish a strong —— '\>\ 3
technology base for space activities. The fincrease_of 12 percent . S _-
for 1978 will provide for further emphasis on information systems, \ ~ (‘\
chemical and electric propulsion, and space energy systems. .
Support for the ERDA space nuclear systems program, the other \
) i e to increase in 1978. )
element, is also expected to ! ’ space technology/\'

-

)

o mam — . o

IS

« 7

’ 2 . .\'-""\'§
e Supporting space activities consists of only one progsmm, the ) - A
tracking and data acquisition support effort for the entire’ NASA “ . ‘
flight program, including alitomated missions, sounding rockets, & 7
and aerodynamic test flights. The 1978 requést for this program Ll
included a 10-percent increase in obligations, almost entirely ap- I -
proved by the lCongress. ‘ : X

AN




ENERGY

Energy development and conversion continues as the leading )
growth area in Federal R&D funding” The level of support for this
function surpassed $1 billion in 1975, $2 billion in 1977, and was set

Average Annual 1 .‘ F ; ; ; ' 10 :
Percent Change T at $2.8 billion in 1978 in the President’s budget request’. The 17

Sy percent increase in 1978 was the largest relative gain of any major
1969-74 13.0 TS functionh ' P
1974-76 50.0 B o ’
1976-77 72.3 _ e ,

1977-78 17.0 na : { ’

Over the 1969-77 period the_average annual growth rate of 28.0
percent for energy development and conversion is the highest of
any function except crime prevention and control.

»

/ { -«

’

-

The energy development and conversion sharg~of total Federal
R&D support .wa§’2.1 percent in 1969, and in 197X it reached an es-*
timated 9.8 percent and was expected to be 10.6 percent in 1978.

+
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ey 1 The Office of Management and Budget (OMB) has cited higher Federal totals for energy
. v 5 R&D activities in 3977 and 1978 than are shown in this report: $2.9°bilhon and $3.9 billion, re-
A spectlvely.”Diffe‘[ences arise not only from the fact that R&D plant data are included in the
OMB bgures but also from the fact that they are based on budget authonty rather tharrobliga-
tions and include as well some program elements that would be regarded in this report as be.
cTe L T ¢ longing under functions otfer than energy In this report each program is asSigned to a func-
72;%;%,333“,&% -3 A L f ol S tional ,area on ‘the basis of its pnimary purpose, e g , an energy-related prografhw ose primary
r . e purpo%e 1s environmental protection would be assigned to the environment tunction and would
al not appear under the energy function. In this report the energy totals tor 1977 and 1978 would
g‘é‘gﬂg@{-&\?@@ AR R f be $2.9 billion and $3 4 billion, respectively, if R&D plant were included See Office of Manage-
h %Wm%* 5o ey ~ ment and Budggt, Special Analysis P fedem Research and Development Programs, The Budget
5 " BF A : 1978, p 290 (Washington, D C 20402 Supt of Documents, U.S Government Printing @nce)
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Trends in R&D Programs ' " Comments -
- 1969 1976 1977° 1978! v . ‘
{ Doltars in mullions) ~— R . . R
Energy development and conversion,'totél ....... $327.9 |[$1,387.6 [$2,390.4 |$2,797.7 - J .
V . =~ Percent distribution . . ) .
Nuclear .. . .. .. TP RPRR 93.3%|  s9.5%|  55.1%|  54.2% : * .
Liquid me tal fast breeder reactor (ERDA) .. .". 638 25.1 22.7 17.3 : . a
Nuclear research and applications (ERDA) ... .. 2 ’ % 7.5 5.8 5.6 : ' . M
Fuel cycle research and development (ERDA} .. 86 |- 71 12.2 . ) o . . .
Uranium enrichment process development % 8.0 { , - o The nudear subfunction is still predominant, accounting for 54
M(ERD/})f"....*(.E.h...) .................... 3.5 2.9 34 percent of theenergy function total in "1978. Although funding of .
agnetic fusion DA) ............ S 8.1 9.4 7.7 7.0 . ' : i M
Reactor safety research (NRC) .............. - 15 5.6 38- |1 a0 nuclear energy R&D programs has grown rapl'dly, the' share of
Laser fusion (ERDA) . v vveeenn... e ) 44 3.3 36 .. nuclear energy within the energy total has declmed\ from 93 per-_
' Reactor safety (ERDA) ...... M - -1 a2 9 cent in 1969 to .the present ratio as energy R&D' support has
Other .. oeeeeeeee SRRMAREEEE 6.0 4 8 6 broadened. Even so, the 15-percent increase in the President’s
Y TR : 6.1 28.3 23.0 196 budget in 1978 placed nuclear R&D obligations atalmost five times
Coal utilization (ERDA) ...« ..\ooevinn . a6 | 205 19.4 | 156 the 1969 support level. ' ’
ll’etroieumhandl nau;rsar'{s[;)a;)(ERDA) ~~~~~ PRRRPR f; :g 1-? 25 The ERDA liquid metal fast breeder reactor (LMFBR) is the largest
n.situ technology e . . i. 1.4 B sele . . :
Other........ SISO R SORINREI - i A B . single program within the energy function, a ing for 17 per-
. : cent of the. total energy effort in 1978, as shown Ih the budget.
Solar and geothermal . ..............c.oounn. N 9.1 1300|132 The objective of this program has been 16 develop and demonstrate
Sofar energy development (ERDA) .. ... .. - 6.9 10.9 10.2 an LMFBR power system, including supporting ‘fuel cycle "and
Geothermal energy development (ERDA) ... © - 2.2 2.2 31 safety and’ environmental concerns, to the point where private
CONBeNVALION ... ovveeeetiie i 6 6.2 7.5 120 industry and utility continuation is economically and environmen-
: - 0, X ) . e
End yse conservation and technologies 1o : . ta”y sound.‘ The PrgSIdent > bUdget requeSt mcludec! an 11 per
+ improve efficiency (ERDA) ............... Ty - 2.4 3.8 7.8 cent decrease in- this program in 1978, but later Presidential and
Electric energy systems and energy storage . congressional action reduced the program further in thedorm of
(ERDA) oo e - 23 23 30 a cutback in support to the Clinch River breeder reactor project
Improvement in power systems technology .
(TVA) et e ) 6 6 6 and to the base program. |
CE)r::rg\/ extenston service (ERDA) ............ ; ; 3 g Nuclear research and applications, A ) a group of ERDA
L S I AR B . . [N H
: programs refated to breeder and, conventional reactors, fs sched-
ORER et ettt et - 1.9 1.3 9 uled for growth in 1978. ERDA fuel cycle research and develop-
- A » - A .
. Energy programs (NASA) ... ......... ... - 1.7 11 9 ment, one of thé larger energy programs, is also scheduled for
Federal Energy Administration .............. - 2 3 - growth. This program covers waste management, reprocessing
'Esnma(esbascdonllhePvesldem‘s ;978budget 1o Congress , teChnOIOgyl and uranium re.source assessment. Uranlun? enrle'
2Laser fusion was included 1n weapons R&D and testing aétwities Pror 1o 1974 ment process development is scheduled for some reduction. This
N *Less than 0,05 percent S . oo program is concerned with enrichment of uranium-as fuel in nu-
SOURCE National Science Foundation : clear pOWeI' reactors. ) b
™~ . ‘ ) { . N
lnr) , , L 4 :
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Magnetic fusion and laser fusion, both reflecting growth in the’
budget proposal, are now scheduled for slightly greater growth in -

1978. Various approaches will be continued toward the magnetic
confinement of fusion plasmas, with emphasis on the Tokamak
and magnetic mirror concepts. In the laser fusion program the

chief effort is to determine the feasibility of laser - and electron-’

beam-initiated thermonuclear burn.

S

The NRC reactor safety research program was proposed for

growth of 22 percent in 1978. The objective of this program is to,
develop analytical methods to assess the safety of nuclear power .

reactors. To support this program, ERDA requested funds i in 1978
‘to continue to build experimental test facilities."

~

s e Fossil energy programs make up the second largest energy sub-

.

i £

function, accounting for one-fifth of all energy R&D obligations in
1978. ERDA coal utilization is the predominant program in this
area, although a decline in funding was ‘proposed in 1978. The
overall purposes of this program are related to the conversion &f
coal to liquid and gaseous fuels, improved methods for the direct
combustion of coal, and development of advanced power conver-
sion systems for generating electricity from coal. Congress subse-
quently granted increases in direct combustion and magnetohy-
. drodynamics, which may result in an increase in the total pro-
gram.

T% ERDA petroleum and natural gas program is scheduled for a
substantial increase to expand efforts toward enhanced oil and
gas recovery technologies that will“increase productuon flow rates.

The in situ technology program of ERDA is also scheduled to in-

crease in 1978 to provide for continued testing of promisi ch-
nologies and the development of techniq?@is-fir}v(e‘;‘f;ﬁge oil
and gas from shale. .

" These are considered to be expendable equipment and therefore not par.t of R&D plant
! N R
- . ' . a
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Solar and geolhermal energy. programs have made up a relatlvely
new but fast-growing area of energy research and development.

This subfunction accounted for 13-percent of all energy obs#a-

tions in,;1978, as shown in the President’s budget. The ERDA ;solar
energy development program is comprised of four subprograms .
thermal application, solar electric applications, fuels from bio-
mass, and technology support and utilization. In 1978 a substantial
increase was grented by the Congress to the overall program

The ERDA geothermal program support is also scheduled for a

. substantial increase in 1978. This increase will tover additional
work in engineering researth, hydrothermal technology applica-
tions, geopressure and hot dry rock studles,_technology demon-
stratlons and environmental studies.

/
The conservation subfunction is the fastest ‘growing energy area,
chueﬂy because growth in the ERDA program in end-use con-
sérvation and te hnologies to |mprove efficiency. In 1978 this
program will more than double in order to cover research and
development on energy saving in industry, building, and trans-
portatlon .

°
’

Another growirg conservatlon program is ERDA’electric systems,
and energy storage, also scheduled for a substantial increase in
1978. Work will be directed toward resolVing technical problems
i regignal and national bulk power systems and accomodating
new efectric energy production and storage technologies.

o

5}
]

Other energy efforts in the Federal Energy Admlmstratlon have
been phased out, leaving only the NASA energy programs within
this subfunction. NASA energy programs provide support for oth-
er Government agencies through applications of NASA aerospace
technologies and capabilities. , - .




HEALTH

o Health R&D programs, as presented in ‘the 1978 budget, showed

an increase of on percent although the long-term averag
annual growth of this function from 1969 to 1977 was 11.1 pet: -
cent.” :

i

¢

Obligations

e The small size of the increase in 1978 was partly the result of a
high obligational carryover to 1977, stemmihg from a Presidential
veto of the 1976 HEW appropriation that was later overriden by
the Congress midway in the fiscal year. More recent congfession-

. al action, however, has had the effectof furthering increasing the
1978 health total.

I\

Average Annual ' B
Percent Change DR . ’ .
1969-74 13.2 s S o The share)of health in total Federal R&D funding has risen from
1974-76 © 6.2 " 7.2 percerjt in 1969 to an estlmated 10.7 percent in 1977 and 10.2
13;7&7; 10.8 percent in*1978.
1977-7 - 2.3 ‘ ' ’ ‘
/

2 This function excludes the environmental health component of the environment func: R
tion. See p. 28. ’
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HEALTH

‘N

e Health R&D programs, as presented in the 1978 budget, showed

. an increase of on percent although the long-term average -
~ annual growth of this function from 1969 to 1977 was 11.1 per; -
cent.” .

\

e The small size of the increase in 1978 was partly the result of a
high obligational carryover to 1977, stemmihg from a Presidential
veto of the 1976 HEW appropriation that was later overriden by
the Congress midway in the fiscal year. More recent congfession-

. al action, however, has had thg effect of furthering increasing the
1978 health total.

2

[}

o The sharejof health in total Federal R&D funding has risen from
7.2 percent in 1969 to an estimated 10.7 percent in 1977 and 10.2
percent in*1978. , T N

* £Y

.

]

2 This function excludes the environmental health component of the environment func- _
tion See p. 28. ’
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Jrends in'R&D Programs
- .
i h 1
: : )
. .
T .
1969, 1976 1977} 1978}
’ * . ’
\ [Doltars in mitisons)
. . - . -
«  Health, total ...... R N $1,126.8 1$2,365.5 (82,622.2 | $2,682.6
' - = Percent distribution
“BromedicAlresearch ... oovveer ceiiiiinn. L 85.0% 91.4% 91.2% 91.5%
National Cancer Institute (NIH) (HEW) ......... 14.7 28.6 27.8 27.6
Natsonat Heart, Lung, and Blood Institute .
(NIB) (HEW) ... ..o ciiinn w ! 12.0 14.7 14.2 14.3
Nationa! Institute of Arthritis, Metabolism, and ! R N
* Digestive Diseases (NIH) (HEW) ........... : 10.4 * 7.3°7 7.6 7.6
- National Institute of General Medical ;
v Sciences (NIH) (HEW) ... ...... .. ...... | 8.0 6.1 6.1~1 . 6.7
' Nauonal Institute of Neurologncal and Commum-
cative Disorders and Stroke (NIH)'»(HEW) ...... - 9.1 5.6 5.6 ° 5.8
* National Institute of Allergy and Infectious .
. Diseases (NIH) (HEW) ........... .. ... ... 7.0 5.0 5.1 5.5
Nationat Institute of Child Health and
Human Development (NIH) (HEW) .. ...... 5.1 5.3 . 5.2 5.4
Medicat and prosthetic research (VA) ..... ..... 4.5 4.1 4.2 4.1
Division ‘of Research Resources (NtH), (HEW) ... .. ! 7.1 5.5 5.2 3.8
. Nationat Eye Institute (NIH) (HEW) . ...... .3 1.9 2.3 2.3
National Institute of Environmental Health * T’,
Sciences (NIR) (HEW) .. ..., 1.2 1.5 1.8 2.
National Institute of Dental Research (NiH) (HEW) 1.9 1.9 1.9 2.0
National Institute of Aging (NIH) (HEW) . *) i 1.1 1.2
Disease control (CDC) (HEW) .. ... ........ 14 8 8 {w 7
Office of the Director (NIH) (HEW) ............ - 7 .6 .6
, Drugs and dgvices {(FDA)(HEW) ............ ... .7 S .6 6 8
Nauonai Center for Toxicological Research (FDA) . .
(HEW) ot e e e - .4 ).4 .4
Other .. .oovvvivvvnn.. A SN AN 1.8 fﬁ\ .9 8 -
./ .
) .
Y, ’
Q . 62 g ¢ B
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* 1969 v 197, 1977} 1978'
. Percent distribution
. > T R
Mentalhealth ......c.oovvnriniieeiennnnn. 8.9% 4.0% 4.1% 4.0%
Mental heaith research (ADAMHA) (HEW) ... 8% 4.0 4. 4.0
Delivery of healthcare ............ [ 4.7 2.7 2.8 2.6
Health services research (HRA) (HEW) ......... . 3.7 1.4 1R 1.2
Rural heaith and health care demonstration i
(SRS) (HEW) ....... e e 2 . - 5 8 . .8
Maternal and child health servncgs (HSA) (HEW) .6 2 2 2
Patient care and special health services (HSA) ~
(HEW) .. 2 A A .1
Family ptanning services (HSA) (HEW) .......... - g, A N
(011, 7-1 SN e . 3 4 4 [
Drl:g abuse prevention and rehabilitation . ........ . 1.4 2.0 :(1.8 1.8
Drug abuse research (ADAMHA) (HEW) ... =, .. |, 9 1.4 1.3 1.3
Alcoholism research (ADAMHA) (HEW) ......... 4 5 .5 .5
Other ..ot it iiine e e -~ *) *) *)
" VEstimates based on ghe President’s 197} budget to Congress ¢
2 included within the National tnstitute«f Neurological and Communicative Disorders and Stroke v
Y Included within the Natibnal Institute of Child Health and Human Deveiopment.
¢ Less than 0.05 percent »
SOURCE National Science Foundation ' ¥
' A n
v . v




Comments J .
* Biomedical rgsearch accounts for:the predominant share of fund-
+ing for the health R&D total—92 percent in 1978. This subfunction
~ expanded more rapidly .than the overall health function between
-1970 and 1977, offsetting slower growth in most other health pro-
gram areas. . -

The National Institutes of Health (NIH) provide more than nine-
tenths of the R&D activity under the bipmedical research subfunc-
tion. Between 1969 and 1976 support for cancer research and for
heart apd lung research grew faster than for any of the other NIH
progrgms—at average annual rates of 22.0 percent and 14.3 .per-
-cent, respectively, while growth in research for the rest of the .
institutes collectively was 8.2 percent. In 1977, however, the in-
crease for cancer and for heart and lung research was 8 percent
in each case, at the'same time that the relative increase for each
of the other irgstitu»tés was greater (with one exception). Research
on aging increased 59 percen®® envirohmental health problems,>
34 percent; eye dis€ases, 31 percent; and arthritis, metabolism,
and digestive diseases, 15 percent.

Although small relative increases were requested for cancer and

heart and lung research in 1978 in the President’s budget, con-

gressional action raised the levels of these programs while simul-

" taneously giving greater relative increases to, all the other insti-

tutes, especially to research in eye problems, in aging, in environ-

mental health, and in arthritis and metabolism. The 25- -percent

decline in funds for the Division of Research Resources in the

1978 budget reflected the proposed phaseout of the biomedicak

. research support grants program. This program was restored by
the Congress, however.

Other biomedical research activities are represented chiefly by
medical and prosthetic programs of the Veterans Administration,
scheduled to stay at the same level in 1978; R&D activities of the
Center for Disease Control (HEW), expected to decline some-
' what; and the drug and devices and the toxicolggical programs of
the Food and Drug Administration (HEW), expected to mcrease

-{/ .
o Mental health shows a decline in the share of the health R&D to-
tal from 9 percent in 1969 to an estimated 4 percent in 1978. The
proposed 1978 support level was only 7 percent hlgher than in

:»«"\ \ ! ' ; 25
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1969, but congressional action increased mental health research
support above the agency requést. X

The National Institute of Mental Health.in the HEW Alcohol, Drug
. B Abuse, and Mental Health Administration (ADAMHA) sponsors all
the R&D activity”in-this area. The Institute funds general mental
‘ " health research, concentrating at present on schizophrenia, de-
‘ - pression, and mental disorders of children. ¢

.y

L o
’ N

o Delivery of health care shows a 4-pereent decrease in 1978. The
share of this subfunction in the health R&D total has fallen from 5
percent to 3 percent in the 1969-78 period. 3

_Health services research and evaluation in the Health Resources
? ,:\jlministration (HRA) in HEW is the main program under delivery
health care, This program is committed te research for improv-
ing the organization, delivery, quality, and financing of health
. services. The next largest program.s concerned with rural health
. ' / and- health care demonhstrations under the sponsorship™of the .
- ‘ ‘ . ’ Social and Rehabilifation Service (HEW).
. p : ; : Other programs under delivery of Kealth care include mental and
- - child health services, patient care and special health services,
. emergency Realth services, and family- planning services, all with-
in-HRA. ’

7 o . . s

r/c‘ ‘ o h N . -9 N

. . o Drug abuse prevention and rehabilitation shows no sfgnificant
change in support in 1978, with funding still well befow-the leak
level of 1974. This subfunction grew rapidly from 1969 to 1974, but -
declined in 1975 and has changed little since then. The major .’
programs under this subfunction. are the drug abuse researc
program and “the alcoholism resedarch program, both within
.ADAMHA. Funding for these two activities scarcely changes in
1978 from 1977. ’

4
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AV

Average Annual
Percent Change

1969-74 17.1
1974-76
1976-77

o
¢ b .

e The environment function displays no overall growth in 1978, al-
though in emphasis shifts amopg programs and subfunction are -
evident. Growth over the 1969-77 period, however, was rapid, at -

an average annual rate of 16.9 percent. - .

. .

rs
~ -

o Fedefal support of environmental R&D activitig§ is wid\espre’ad
and dispersed, with every major R&D funding agency involved in
environmenfal efforts.” - ' :

-

: ’ )

» .

e The environment share of total Federal R&D support has risen

~ from 2.0 percent in 1969 to an estimated 4.5 percent in 1977 and
,4.2 percent in 1978.

/ - .

/
{ - -z

< } R

.

%

3 The natural resources function alsd c_[)nmns a large number of programs, and many of
these could logically be placed tn either that or the environment category A guiding principle
was established of 3ssigning programs primarily devoted to studying, inventorying, and manag-,
ing resources to natural resources, and assigning those primanly devoted to studying interac-

tions within systems or studying the nature of pollutants and their effects on living sydtems to
environment. '

’ 4
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- = - ,Comments . ‘
1969 | 1976 1977 1978! * . ¢
. I3 - * .
[Dollars in miltions| N
ERVIFONMENt, tOBA] . . ..\ e e eeeeeeeinneens $315.2 | $899.4 | $1,100.7 [$1,098.3 ,
. : o o Percent distribution ,
Environmental health and safety. ................ 38.1% 40.8% 38.8% 40.9% -
Environmental R&D (ERDA) . ............ PO 15.1 1456 16.9 . '
5 Life sciences research and biomedical v } 28.4 y - -
applications (ERDA} «...oooipiiniiini.. 1 4.4 4.0 3.5 : L ,
Pollution effects research (EPA) ........... SR ) 8.7 8.1 1.6 . . . -
Occupational safety and health (CDC) (HEW) .. ... 4.8 . 3.5 35. 37 i : . .
Health and safety research (Bu. Mines) (Interior). . . 7 3.8 }.2 3.2 ‘
. Environmental and fuel cycle reseaggh (NRC) ... .. - .8 1.2 15 e ’ .
, Food safety nsearch(FDA)(HE\# ........... NA LIS I 1.0 1.1 ' . - . v
Human heaith and safety (ARS) (B8DA) .... .. 2.7 1.0 9 1.0 . : Z
Other . .o eeeeeeeeeninneen e 1.5 2.3 2.2 2.3
, - Pollution control and environmental prote&tjon ..... 25.6 30.3 |, 35.1 -31.9 )
Water quality control (EP;\) ........ S *10.7 6.5 |a 7.3 6.2 ’ . ) ¢
Energy:related environmental control programs , > . . . ‘
(EPAY vrove i eeins e - ¢59 8.1 6.1 : R ‘
Air quality controt {EPA) . ...... ... i 310.2 . 4.2 4.7 3.8
Nuclear materials security and safeguards (ERDA). . .8 1.3 2.5 35 4 . < ) t
Environméntal quality monitoring (NASA) ... ... .. - 3.5 3.5 < 3.4 ) . J . . .
Interdisciphinary studies (EPA) ......... e - 2.1 2.7 2.1 e The environmental health and safety subfunction remains the
Other. . ... S, LA 39 | 68 | 764, 67 most heavily funded area within the environment, function, ac-,
u , S ‘ counting for more than two-fifths of the total in 1978.:The in-
nderstanding, describing, and predicting the . ) [ - . . . . \ . _
CAYITOMMENL ..\ vt ineaeeneaenes, 36.4 29.0 26.1 27.2 creased support accruing to this subfunction is causedpy contin-
Environmental satelilte programs (NASA) ....... 233 1.2 93 | . 12 . Jued expansion in the ERDA environmental R&D program, the
) Weather and climate .. .............. Ceeeenn NA 6.4 4.7 3.8 largest within the.enwronment f”"d'(_’r_" This program, desngn.ed
Ocean condition . ... . .. s T e . NA 3.5 *4.0 2.4 . to assure the environmental acceptabjility of energy technologies
Earth dynamics «........oooiiiiiiinny NA 13 6 9 under development, is scheduled to expand considerably in 1978,
. Environment programs (NOAA) (Commerce) .. . . . 1.3 6.0 5.1 5.2 continuing growth that has been uninterrupted since 1969. The
U’s. Antarctic®Research program ...... ....... 22 3.6 4.3 4.5 1978 increase covers characterization studies of nonnuclear-ener-
Mapping of earthquake hazards and carthquake " : H P
ovediocton (GS) (Interior)® o 4 |4 iy ”s gy-related pollutaqts and their effects on animal and human life.
Earthquake engincering (NSF) ......... . ... - 8 9 1.9 The ERDA life sciences research and biomedical applications pro-
Other environment related programg(NSF) . ... 1.2 26 23 2.4 gram was separated from the ERDA environmental R&D program
. Qther environment refated programs ~ . b & . " .
" (NOAA) (COMMEICE) - v vnveene o 9 2.2 2.0 2.2 in the current budget (1976-78) repodting period. The IHe sciences
"f)ther....'.....,; ......................... N 1.2 1.3 3 program carries out research not related to any specific energy
- > ‘technology. Th@main interest is the study of living systems upset’
5 \ Tgﬂmales based on the Pv‘esldepl’s 1978 budget to Congress K /\ * . gy y g y H p

by physical or. chemical agents and the development of isotope
probes for detecting human pathalégical changes. The decrease

2 |ncluded under EPA poliution control and environmental protection
fincdudes environmental health portion ot EPA program, which cannot be separately wdentified prior to 1972

. SOURCE Natoal Science Foundation ¢ : in 1978 resplty from the transfer of the artificial heart program.
N ‘ N . = ans
) T : ) . ’
e L0 L - R
° ) o ¢

N ) d . >
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EPA pollution effects research covgds eight programs, each con-
centrating on a-specific medium ollu!u. Even though 1978
funding declined in the budget request, R&D support will still
have increased almost five times since 1972 when these programs
were first reported. The indicated 1978 decline was largely the
result of a tarryover of obligations into 1977. The three largest
programs are energy-related environmental effects research, wa-
ter quality effects research, and air quality effects research.

The Natjonal Institute for Occupational Safety and Health
(NIOSH) within the HEW Center for Disease Control provides the
tesearch base for Federal efforts to assure healthful and safe
. working, conditions. The 1978 level is maderately higher than
1977. -

The health and safety research program of the Bureau of Mines
has remained at about the same funding level since 1972, but
some increase will be shown in 1978. Under this program re-
search is conducted to assure a safer environment and, working
conditions for miners and to reduce health hazards to mine work-
ers.

N .

NRC environmental and fuel cycle research began in 1975 and
- was set for growth in the 1978 budget request that would put
funding at six and one-half times the original level. This program
provides technical information for the development, of regulatory
guidelines and standards. | ' -

The HEW Food and Drug Administration (FDA) sponsors a food
safety research program covering the toxicology of environmental
chemicals, and the USDA Agricultural Research Service [ARS)
"supports ashuman health and safety fesearch program to assure
that foods are free from toxic substances. Both showed*increased
support in the 1978 budget.

- Other programs within the environmental health subfunction in-
clude radiological broducts research by FDA, fire-related R&D
efforts by the National Fire Prevention and Control Administration
(Commerce), and work of the Consumer Product Safety Commis-
sion.




. " .

' o Pollution control and environmental protection displayed a 9-per-
cent drop in funding proposed for 1978 but with support still at
29 percent above the 1976 level. The decline mainly resulted from
lower levels shown for most of the nine EPA pollution control
_ptograms, stemming from a large carryover of obligations into
1977. '

The largest EPA program is water quality control, which includes
R&D efforts devoted to improving monitoring methods, establish-
ing cost-effective waste water treatment technology, and develop-
ing strategies for controlling pollution from different sources.

A second EPA program, almost as large, focuses on protecting the
environment from adverse effects of energy systems. This pro- ,
gram provides a database for the establishment of regulations
and incentives toward environmentally acceptable practices as
well as.environmental' control options for extraction, processing,
and utilization practices that cause environmental damage. ‘

The EPA air quality control program concentrates on data accumu-
lation and technology development for establishing prudent regu-.
lations and controls for limiting air pollution. . ‘

\

ERDA nuclear materials security and safeguards R&D obligations -
were to increase by 38 percent in 1978 in the budget proposal,
and no change was made by the Congress. This program is direct-
ed toward designing integrated safeguard systems for nuclear
power fuel cycle facilities and evaluating the level of control and
the cost-effectiveness of these systems. The 1978 increase will
support further safeguard asséssment and testing or protective
technology. )

K .

NASA environmental quality monitoring covers work on Nimbus-
G, an experimental air. and water pollution monitoring satellite,
scheduled -for launch in 1978, and on the swatospheric aerosol
and gas experiment project designed to measure atmospheric
constituents. A small decrease in funding is scheduled in 1978.

Other pollution control and environmental protection programs

. igdude EPA effort§ in solid waste management, interdisciplinary
studies, pesticides, and toxic substances control, DOT programs
in pollution control and abatement, and several other programs
of NSF and DOD. . o '

\
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¢ Understanding, descnbmg, and ; predicting the environment

, showed a small increase in the 1978 budget and will account for

® more than one-fourth of the tofa) R&D support within environ-

ment.

“* The NASA environmental satelllte{\ rograms consist of three efforts

.

Q

ERIC

s v

"that together are scheduled for a. c:onsnderable drop in funding in -

1978. The largest NASA program, weather and climate observation
and forecashng, shows a decreage in 1978 as development of the
Tiros-N meteorological satellitei ;moves toward launching. This
new satellite will play an importght role in obtaining data for the
first global atmospheric researchiprogram experiment. The ocean
condition monitoring and forecakting program is expected to re-
ceive a larger cutback in obligations in 1978 as development of
the Seasat-A satellite also progrésses toward launch. The third
NASA program, earth dynamic$ monitoring and forecasting,
shows increased funding. This program will focus on geodesy and
afuture earthquake predlctlon capability.

The National Oceanic and Atmospherlc/Administration (NOAA)
within Commerce supports a group_ef eight programs that are

_subsumed under -the environment heading. These show little

growth for 1978. They are basic envitonmental services, public
Jforecast and warning services, specialized environmental services,
*weather modification, environmental data and information serv-
ices, glo onitoring of climatic change, maritime technology,
and mapping, charting and surveying services.

The U.S. Antarctic research program, sponsored by NSF, accounts
for about one-sixth of the funding under this subfunction. This
program has increased in funding every year since 1969 and is
scheduled'to expand by 4 percent in 1978. NSF has been assigned
responsibility for planning, funding, and implementing the na-
, tional program in Antarctica. Scientific efforts are centered on
environmental and research-related studies.

Mapping of earthquake geologic hazards and earthquake predic-
tion on the part of the Geological Survey (Interion was planned
.to more than double in obligations in the 1978 bu&get Efforts are
concentrated on developing basic data on geologic principles and
processes, arid especially gn terrain and foundation conditior’s
related to earthquakes. .

76

NSF is sponsoring a’complementary program in earthquake engi- *

neering, With a 1978 réquésted level more than double that of
1977, this progfam is directed toward intensified efforts to miti-
gate earthquake hazards.

Other NSF efforts show small increases for 1978. These efforts
address climate dynamics, environmezsal forecasting, Arctic re-
search, weather modification, fire research, and social response
to natural hazards. ’

Other NOAA Ytograms cover marine ecoSystems investigations,
environmental sat;llite services, andl international projects. .

»
~
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SGIENCE AND TECHNOLOGY BASE R~

2 ’
b 4 N 2

nce and technology base reflects a relatively high growth of
1¥ pereent in the 1978 budget. The average annual rate of growth -
e n 1969 and 1977 was 8.0 percent, mostly based on a strong

- s wi rising trénd that bégan in 1974, - )

Percent \‘“..-

.0
PLLETT YL LA

\ =_-.-' .
PPl sssans® .

e This functton covers support to basic research in the various
fields of science, as well as some applied research. R&D programs
included under this heading are those that. support science and
the growth of a technology base with broad applications that can

extend beyond the mission of a sponsoring agency. .
/ -~ . '
Average Annual ) e -t . .
Percent Change 2% e In, 1969 the share of science’ and technology base in the Federal
- : R&D total was 3.3 percent, and in 1977 it was 3.9 percent and was
}ggg;?,g g: expected tg.be 4.0 percent in 1978. b
197677 13. . - .
1977-78 11. . B
' e e .
I ? . -)/;N_ .
. T . : YL e

- : g ~g b
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-

Trends in R&D Programs y

\ ~ -
. N N
- /, 1969 1976 1977! 1978!
' : {Dollars in mithons)
- N »
Science and technology base, total ..... e N $513.5 $839.2 $952.6 - $1,059.9
e AY
' ~ . Percent distribution \
A Y
High-energy physics (ERDA) ................. 23.1% 18.3% 17.8% 11.7%
Basic energy sciences (ERDAY ................ ‘25 0 13.5 13.5 139
Nuclear physics (ERDA) ................. o % : 3 6.5 68 | , 65
+Physiology, cellular and molecular biology At

research project support (NSF) «viegeninnnnn 5.4 5.6 5.7 5.9
Physics research project support (NSF)' ......... 5.0 5.7 6.0 5.8
Materials research project support (NSF) ....... 1.5 " 58 5.7 5.5
National Research qenters (NSF) ...... e T 48 4.8 4.5 5.0

* Engineering research project support (NSF) ..... 3.1 4.5 4.4 4.2
Chemistry research project support (NSF) ..... 3.5 3.8 3.8 3.8
Environmental biglogy esearch project

e~ Support (NSF) ... ... oo o . 1.4 3.4 3.4 3.4

} Basic research suppoft (Smithsonian) .......... 2.9 . 3 3.2 3.0
Behaworal and neural sciences research ’ )

project support (NSF) ...........oviiiint. 1.6 2.5 2.6° ~ 2.8
Social scienges research project support (NSE) ... 2.1 2.4 2.4 2.4

'Mathemalic | sciences research proieyvport N " .

(NSF) . /. .. S N . 25 2.2 2.2 2.2

- Bagsis fortiational physical measurement . L

system (NBS) merce) ., . .r‘j\,\ .......... 3.2 2.4 2.4 2.0
Materials processing in spacvﬁeA%)\- ..... ... - 1.0 1.3 {. . 20
Earth sciences research project support,(NSF) ... 1.5 2.0 1.8 2.0
Oceanography research project suppo F) ... - 21 .20 20 |~~~ 1.9
Atmospheric scieqce% research project support ~ .

{NSF)=. NETTERTTIURETREY 4 TR PR 1.6 1.8 2.0 19
Oceanographic faclthies operatigns support ‘gi'

(NSF) oo i e 1.7 1.9 1.9 1.7
Computer research project support (NSF)....... 2 1.7 1.6 1.6
Astramomy research project support (NSF) ... ... 1.3 ¥ 1.2 1.3 1.4
Ocean sediment coring program (NSF) . Y A 5 1.5 1.4 1.3

ther .......... Af' it PR 4.0 \2.6 2.0 19

%

! Estimates based on the President’s 1978 budget to gongrc.g; .

SOURCE« National Science Foundation

-~

.

g

&

®

Y A
Comments® S U S
- ) “‘3 )
- " ~ .
s >
W . ,
- a ?_l_ }
. (

.

’ N

e The high-energy physics program of ERDA accounts for almost

one-fifth of the science and technolog§nbase function in 1978. The
primary goal of this program is to gam an un r(;/rstanding of the
fundamental nature of matter and enérgy and the laws that gov-
ern their behavior. The conduct of high-enérgy physics research
depends primasily upon the utilization of four acceleragor facili-
ties and one colliding-beam facility. With an 11-percent rise in
funding scheduled for 1978, the program will place increased
emphasis on better use of the unique capabilities that exist at

these laboratory. facilities. |
Another ERDA program, basic energy sciences, is' next in size of

support. The objective of this program is to develop scientific

understanding of physical phenomena basic to the energy tech-
nologies ofrall ERDA programs. A scheduled 1978 inc’ase of 16
percent will be largely used to sustain on@ing studies in the
materials and molecular sciences. :

’ fhe~tlg,ird largest science and techr'\ology base program in 1978 is

in the areybf nuclear physics. This program, also supported by.

ERDA, is Concerned-with advanceg experimental and theoretical

" studies of the properties and dynamics of atomic nuclei and the

J

characterization' of the strong force that governs the interaction— - %

between nucleons. A small relative incredSe is sekeduled for this
program in 1978.

-
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NSF research oject support programs are axmed at provrdmg
the Nation . wrth a strong scientific capability and dn expanding
base . of ic_knowledge. The physiology, cellular molec-
ular biology program is the Iargest of the 14 research project -
areas'supported by this ag . In 1978, however, almost as much

. " supportis giver to phys:cs and tq materials research as is given to
the physiology area. All three of these ageas are {cheduled for
substantial increases in. 1978. ol

On a collective basrs the fundrqg level of the Six Natlonal Re; -
search Centers supported by NSF is expected to rise substantially -
in 1978. The National Radio Astronomy Observatory and the N
_tional Astronomy and lonosphere Center are expected to sh
relatively large increases. The National Center for Atmospherrc
Research, however, is the largest in total support.,

Other NSF research pr0|ect support areas include engmeermg
themistry, rg environmental biology, to name the larger ones.

\ All of these aré scheduled for increases in 1978, as are thie rest of +
the basic research fields supported by NSF.

The Smlthsoman Instrtutron concentrates basic research efforts.in
the fields of biology, astronomy, anthropology, and the'environ-

mental sciences .(geology, oceanog.raphy', and the atmospheric
sciences). Overall support in 1978 was increased 5 percent m thé
Presrdent s budget

The National Bureau of Standards (Com rce) has for/many years
" conducted research and development to‘nsure that users of sci-
énce and technology in the United, States will be able to make
physicél" medsurements wrth the, requrred accuracy, yielding the -
same results.over trme and reconcilable with other like measure-
ments made elsewhere. A moderate decrease in the overaII pro-
gram was prqposed in 1978 g

_ An.increase of 68 percent was requested for the NASA program °
on materials processing in space. Particular emphaw be .
placed on the potential applications of biological and crystal
growth procesmng i /

The remammg programs within science and ‘technology base in:
* clude some specially targeted NSF programs, such as oceano-
graphrc facitities o*peratlons support, the ocean Sedlmﬁ.ﬂf and cor-
ing program and science inferfhation, as well as patent activities
within Commerce. s . .

[ . : . J
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'Obligations !

Average Annual
Percent Change

1969-74 8.9
1974,76 —-4.9
1976-77 20.8
1977-78 4.7

-~

.
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1

e In 1977 and again in 1978 funding for transpokatlog and commu- |,

. Desplte Some wide year-to year- fluctuations, the average annual

D) The transportatlon and communiations share of the Federal R&D i

Lo~ ‘ .

< 3 . -

TR;‘\NSPORTATION AND éOMMUNICATIONS’

-

KN

nications R&D pmgrams was expected to reverse the downward
trend of, 1975 and 1976 and show an mcrease The increase re-
- quested for 1978 was 5 percent, ' :

S

. .
‘et -
) . .

growth rate. for this function was 6.7 percent between 1969 and *,
1977, slightly’ahead of the average \c{te of all Federal programs .

total has remained ‘relatively constant in the last few years. The
ratio was an estimated 3.1 percent in 19/7 and the sante ratio is
expected in 1978, c0mpared with 2.9 percent in 1969. The share
rose to 5.0 percent in 1971, the year the SST program was termi-
nated . , -
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Trends in R&D'Programs

A N
° I ¢ ? /
s S
N . ' .
- r g Y
- R
3
4 . O 1969 1976 1977 19780 .,
: - {Dollars in miltions} .
. - .
_ Transportation and comn)unia&ns, total ...a.... T 44581 $635.7 $768.8 $804.8
% N !
. . . f Percent distribution
d. . .
LA 68.9% | 63.9%| 57.9%| 609% *
Aeronauucaf research ind technology (NASA) 38.9 49.8 44.3 47.4 &
1\ Airtraffic control (FAA) (DOT% ........... 5.7 65 7.7 - 8.4
- - Qther air transportation R&D (KAK) (DOT) ... 2.9 3.9 39 | 3.7 ,
Navigation (FAA} (DOT) .. e e .9 3.6 2.0 . 1.3 )
. Civil Aeronautics Board . ... 0.t *) 1 1 1"
o Civil supersonic aircraft (DOT)‘. B 20.5 - - - o,
) Gloupd ...... S T e s 15.3 245 30.1 2721 ¢
* Urban Mass ‘Transportauon Adnitnistration. /\ *j . . N i
. (ot........ S T e 4.0 7.3 7.6 8.6
“ Federal Highway Adm:mstratmn (DOT) ...... “. 6.4 | 4.4 6.9 6.6 .
. " Nationa! nghway Trafﬁc Safety . .
A Adminsstration (DOT) . .. ... o 2.4 4.9 s 1.7 6.4
. Railroad research (FRA) (DOT) ..o, ?) i
N High-speed ground transgortation R&D . . 7.9 8.0 55 ’
7.— (FRA)‘(DOT) e e S A 25 »
/ ~ X
L WALEE b er e e ot 5.4 {41 4.3 338
¥ Mantime Admumstranon (Cﬁmerce) ceae St , 1.8 3.0 .23 2.0
Coast Guard (DOT) ...ooovn v v 3.6 1 2.0 ‘1.8
Y MUItiModal L. e .9 3.1 35 3.0 )
h, Office of the Secretary (DOT) . .. vvvvvnnnn. 9 3.0 35 | .30 |
- » N 4
+ ' Commaunlcations .....=<.... ... % 9.4 4.4~ 4.1 5.2 s
o ‘ ~ " ¥
. Space cominunications (NASA) .. .. .. e 9.2 2.9 2.8 3.9
‘ other .’ uosenn .. e e 2 5. 1.3 13
’ ' Estumates {'used on the Presoden('s 1978 budget to (ongress ) 1( , L .
+ Ilessthan 005 percent | . 7/
S ' . ° .
SOURCE Nabonal S(wn(c Foundmon
» » v ~Q M !
’ -~ ~ » )
(€) ‘ \ ,:» ‘ !T - T
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~ The emphasis of this program is on aircraft efficiency and per-

'

as remained the most heavily funded area
_ -78 period and represents three- fifths of the
transportation an communications ‘total in 1978. The NASA:
aeronautical researgh and technology program continues to be
the. major actlvr'g/'3 ,

crease reqyested for the air subfunction in-]978. This program

comprises almost one-half of the fyading for the entire transpor--
. tation and\communica%ft)ﬂs fungtioh. .

[

formance, both civil and military. The increase in 1978 is primarily
-for development of technology, by 1985, to reduce fuel consump-
tion in €commercial transports.and for support for fundamental
studles in aeronautics. Chief areas of concern in the ‘overall pro-
gram are reduction,of energy requirements, improvement of per-
formance, reduction’ of n0|se and pollution, improvement of safe-
~ ty, and advancement of long-haul and short-haul arr transporta-
tion. concepts S .

.+ The three next progrags«in 'si.ze of funding are sponsored by the

Aruitoxt provided by Eic:

ERIC. - g . KGR

Federal Aviation.Administration- (FAA) within DOT The largest, air

. traffic ®ontrol, supports -the improvement of air traffic control
technology, including the processing of rada® tracking and other
flight information and the development of computer systems to’
increase the"capacity of major airports. Two smaller programs
cover efforts to modernize' ang expand navigatioh a|ds and activi-
ties to promote flrg'ht safety? '3 o -

N . -
. [ 4
Ve » .
.
1
< B L . - D)

Ground transportatnon R&D programs account for more than one-
fourth of the transportation and communications total in 1978.
" Although’ support for. this afea’in 1978- was requested” at a level 6 -
percent below 1977, fund is still well apove that of 1976. The
1978 decling is prrmar;ly he result of undsually high'. funding in”

. 1977 because of a carryover ‘of oblrgatrons from( 1976 for most of.
, * the DOT program} that make up this function.

«Support to the DOT Urban Mass Transportatlon‘ Admlnlst.ratlon :

-

(UMTA), the largest program area, reflected the greatest growth’

\1 the 1978 budget request of any grgund trdns ngrtatlon program

Major emphasis will be on; au;omated gunde

transit sy§terrys
R 4

- . " . Y
[ . : ’ o .

and accounted for most of the 10-percent in--

]
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&
which include prototype develo ‘ment of group rapid transit and
, - demonstration of the downtowrf)gpeople mover, and service and

‘methods-demonstrations, which /cover traffic management, para-
transit pricing policy, and transpgrtation for the disadvantaé

. R&D support for the DOT Federal Highway Administration

y1_/\(FHWA) is expected to remain at the 1977 level Research and

' development cover highway planning, design, construction, oper-
ations, and highway and motor carrier safety.

Although the R&D programs of the DOT National Highway Traffic _
Administration (NHTSA) were set in the budget request to
“decline 13 percent in 1978, funding will be considerably higher
thn the levels of 41975 and 1976. NHTSA activities involve motor
vehicle and highway safety- research and development, including
. |mprovement of accident investigation data and research on vehi-

safety. - . ’

D efforts of the DOT Federal Railr X Admmlstratlon (FRA)
"showed considerably less support in 1978 as a result of the car-
ryover of4funds into 1977. FRA Wwill emphasize improved rail

frelght and passenger, services and rail safa research including
equipment and human factor failure.

- 4

1 ¢ {
* LY

. .
4 L

e Support for water’ transportation R&D programs was expected td
+ decline 7 percent:in 1978, in the President’s budget, continuing a
-+ ‘trend of reduced funding since-the 1972 high. :

N

. - The Maritime Administration (Commerce) i the sourci
than one- half of- the obligations for water transportation

_* " support. In' 1978 major efforts are directed toward increasing’ ‘the

v . _productivity of U.S. shipyards and shg\machmery, ithproving the

operations-of U.S. flagships, and supporting maritime research

L.

and technolegy developments.

The U.S: Coast Guard (DOT) is the only. other agency classrfled
* under the watéf subfunction. R&D funding by the Coast Guard 'is
focused malnly on marine safety. Other.programs- indfude R&D
efforts to improve search and rescue operation effectiveness, to
.aid development of navigation Lechmques and equipment, and to o
improve ocean operatnons particularly in ice-breaking. 7'

' 38 . | . ' RS
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The multimodal subfunction is entirely represented by one pro-
gram, that of the Office of the Secretary of Trafisportation, DOT.
This office provides support to the development of national trans-
portation policies and programs. Areas of R&D activity include
policy planning, university research, systems technology, safety,
security, and consumer affairs.

\

'

R&D funding under the communications subfunction Was expect-
ed to increase 31 percent in the budget proposal, but the-1978
level would still be le§s than one-half of the peak level of 1972. In

:

1978 this subcategory hccounts for 5 percent of the total transpor-

fation and communicationsigtfort compared with 14 percent in
1972. e e

r

The NASA communications satellite program, which _makes up
three-quarters of this subfunction, was expected to Wcrease 12
percent in 1978. NASA will gnstitu?e a search and rescue satellite
system demonstfation as a cooperative venture with Canada. The
agency will also carty out ;rﬁace communications experiments to
be flown on space shyttle and spacelab missions, will make ef-
forts to reallocate worldwide usage of radio frequencies, and

undertaketechnology transfer activities in space tele/cornmunica- .

tions toward use by public and private industries.
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The natural resources function continGes. to ﬁt
growth with increases of almost 12 percent sho
and 1978 in the President’s budget.

P
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lect important
for both 1977

4

¢ .
This fn{n”ction grew at an average, annual rate of 13.3 percent be- .
tween 1969 and 1977, more than twice that of the Federal R&D
total. S ¥ '

<

Natural resources represented aiv- estimated 2.2 percent share of

the Federal R&D total in.1977. with 2.3 percent expected in 1978, ‘
compared with. 1.3 percent in 1969. ° T T
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Trends in 'R&D Programs
s, / ’ 1969 1976 1977 L 1978!
) ; : - [Dollars in millions]
-~ Natyral resources, total ............covnnnns PR $201.0 $488.8 $546.9 P $609.8
: 7 ) 1
N/ ) ' Percent distribution
Meral oo et T e 20.9% | 37.1% | _ 36.3% | 31.8%.
- Geologic and mineral resources surveys (('fSG) ) !
(INterior) . oo vt ein it i s e 9.8 14.5 14.3 13.2
Mining research (Bu. Mines) (Interior) ........... 3.7 12,9 13.2 11.3
Metaljurgy research (Bu. Mines) {Interior) ..., ... 5.6, 5.1 4.6 4.2
10 2T 18- " 4.6 4.2 3.0
e AN 323, 13.2 12.9 12.9
’ Water resources investigations (GS) (Interior) ..... 5.7 «f 40 4.1 4.0
Saline water R&D (OWRT) {Interior) . ........... 11.0 s 3.9 3.6 35
. Water resources research{{OWRT) (Interior} . ...... 5.3 RSN R ’
‘ Water-related,programs {€4vil functions) (DOD) . . .. 4.6 19 4. 1.9 . 2.6
Bureau of Reclamation {Interior) ............... 3.6 1.7 ~1.9 1.5
Watershed management research (FS) (USDA)..... 1.9 1.6 1.5 1.4
‘Other ......... e e . 1.2 - - -
Land ..t e 12.1 12,2 127 | =22
Forest insect and disease research (FS) (USDA) .. .. 3.1 } * 3.6 3.3
Timber management research (FS) (USDA) ....... 45 | 33 3.1 2.7
Forest resource evaluation (FS) (USDA) ......... 1.2 Tal 1.7, 2.2
. Land infogmation and analysis (GS) (Interior) . ... 5 .7 1.8 'l v
Cooperative forestry research {CSRS) (USDA) .. ... 1.7 1.5 1.5 1.3
OMher v eve®eeaieniaie e annans et 1.0 9 1.0 1.1
RECIEAtioN . ... v cveveneneensns AT 12.7 7.0 7.2/ 1.4
National Park Service (Interior) ................ 1.3 1.9« 1.8 1.9 °
Wwildlife resources (FWS) (Intertor} .. ......ovvnts L9, 1.7 1.7
Fishery resources (FWS) (Interior) .............. 5.7 [ 1.2 1.2
Habitat preservation (FWS) (Interior>............ 9,7 9 1.0
— = —-Wildlife; range, and fish habitat research °r .
(FSY(USDA) . et eeenns 1.4 1.0 1.2 v
Other ...ovviviniennnnnnnnns e e 4.4 A 4
. \
- Multiresource .........ccvuvenerncrnnnnnnnans 22.0 30.4 30.9 35.7
. Earth resources detection and monitoring (NASA) .. 9.5 17.6 \ 16.8 21.8
Research on use and improvement of soil, water, °
‘andvair (ARS) (USDA) ...ooiiviiiiiients 10.1 5.9 . 6.1 6.2
i Applications explorer missions (NASA) .......... - 1.7 - 2.4 3.0
IS . Sea Grant program (NOAA) (Commerce}......... 2.0 3.1 3.3 2.9
' Other ....71.......... L 4 2.0 2.2 1.8
1 Estimatgs based on President’s 1978 budget to Congress » .
o ¥ - .

SOURCE: National Science Foundation .
- 9 e
) v 4
ERIC - v

Aruitoxt provided by Eic:

v

Comments - , . . ‘

A

e Jn 1978 the mineral subfunction, which represents approximately
one-third of total natural resources support, showed a decline in

> the President’s budget. As a result of congressional action, how-
ever, it is now scheduled to grow in 1978.

The largest prograrg, geologic and mineral resources surveys, is.
sponsored-by the Gealogical:Survey (GS) in Interior. The overall
increase in 1978 is brought about by growth in wilderness mineral
surveys and Federal coal-leasing explorations. GS activities will |

*  continue toward accurate appraisal of national mineral resources,
improvement of mineral exploration and extraction technology
and techniques, and the establishment of hasjc geological data.

"y The mining research program of the Bureau of Mines reflected a
5-percent reduction in the 1978'budget from the postpongment of
the underground mining methods demonstration and the reduc-
tiomr .of subprograms in coal-mining technology. These activities
were restored and increased by the Congress. Ongoing research~

. projects-are aimed af increased mining efficiency, including full
consideration of health and environmental conditions, at moving
, \_\\arginal mineral de'{?bsits into production, and at advancing tech-

nology for coal «extraction and preparation. "
‘ - ' ~ 4
A - \




. Another Bureau of Mines program is concerned with metallurgy - " o Although funding for the water subfunction was proposed for an
_research. In 1978 the funding levél and program orientation will . increase of 11 percent in 1978, the average annual rate of growth _ .
remain unchanged. R&D efforts seek~to improve extracting, re- “*  for this subfuriction was only 1.1 percent in the 1969-77 period.
covery, purification, fabrication, and recycling practices and to < . Programs sponsored by the Corps:of- Engineers (DOD) would
advance techridlogy while minimizing cost, waste, and pollution. account for most of the 1978 increase. The water share is approxi-
Other. programs include GS research on conservation of lands . mately one-eighth of the natural resources totakin the current |
- ® ‘g and minerals, Bureau of Mines demonstrations related to mined (1976-78) period, compared with one-third in 1969. .
' land (increased by the Gongress) as well as other Bureau of Mines Theé proposed rise of 8 percent in 1978 for GS water resources’ .
mineral resources programs, and work' supported by NSF on 7‘,‘;% investigations would continue the steady funding increases that -
. seabed assessment and advaneed processing technology. Lo hdve occurred in this program since 1969. These investigations are
: , / ' o concerned with the quality and quantity of water supply, the geo-
) . . graphic and/tempor3 patterrs of availahility, and the magnitude

- . and pattern of water use, Reésearch is directed to factor, affecting

- stream flow, sedimentation;, and subsurface waste an storage,
and to establishment of timely water data as a basis for national
water use, development, and planning.

[

The water resources research program conducted by the Office of
Water Research and Techpology (OWRT) in Interior was expected .
to increase 8 percent in 1978, although the level of funding would
be considgrably below 1969. Under this program assistance is giv-
“en to States to support work at university-based water resources
research institutes. Another part of the program supports re-
- search on water conservation and planning, and promotes devel-:
.opment of technology for saline water conversion and water’
reuse. . ‘

The Corps of Engineers (Civil Functions) within DOD conducts
five R&D programs to improve national waterways. These pro-
grams cover flood control and navigation, coastal engineering,
materials research, water resources planning, and streambank \
erosion control. An increase of rhore than 50 percent was
planned in the budget for the funding of these programs in 1978. .

The Bureau of. Reclamation (Interior) is working to develop a .
comprehensive. system of managing atmospheric water resources .
and to improve water resources planning and water-related engi- - -
€ering. A smaller project/involves research on geothermal and
mped storage systems, including the use of these types of wa-

r resources for energy proquction.

The USDA Forest Service/(F$) watershed management research
program is devoted to problems of soil and water pollution, -
methods of increasing streamflow, and techniques of stabilizing
,SQ". ) ) ] .

s - °
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_+ USDA Forest Service, has accounted forsmost of th

.’
A4

s s

e The 8-percent increase in sup;pOrt proposed for the land subfunc-

tion placed the 1978 funding level at more than thrée times that
of 1969.. The steady expansion of three R&D progrgnSK‘within the

is~long-term
growth. , ~ o '

-~

" The largest program, forest 'insect .and disease reszarch, is a,

Lo

three-part effort to support insect control and managenient ac- ..

" tions. No significant change. in level of support,was planned in

1978. The program defines, measurey, and evaluates the ecologi-
cal’and socioeconomic impacts of insects on forests; detects, as-

sesses, and predicts changes in insect ogcurrence; and r8duces °

> Qr maintains insect numbers and impacts at tolerabje levelb '

The second program, timber management research, also shows
no increase in 1978: This research is concerned with genetic im-

_provement*of trees, methods of intensivé cultivation, and soil -

improvement. .

The third FS program, forest resource evaluation, has grown rap-
idly in recent years, including a 40-percent increase proposed in
1978. The forest survey conducted under this program provides

/

national statistics on the quantity and quality of timber and indi- -

cates development opportunities, for forest-based industries. The
1978 increase was to strengthen the-ongoing survey and to sup-
“port resource evaluations. ' - , =

The Geological Survey land information and analygis program
showed a rse.in 1978 in the budget request. This program works
to upgrade land-use decisionmaking by improving the collection,
. processing, and distribution of land-resources and land-userdata,

,and by developin} geographic technology. .. .
The USDA Cooperative State Research Service (CSRS) sponsors a
coaperative forestry research program under fand subfunc-

tion. With:a requg%ted 1978 funding level that is URkchanged ;f%om -

1977, this program will continue to support forestry  research on

_* production, managément, insects, marketing, and other fo;rest

resougce areas. ' :
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¢ funding for the recreation subfunction was expected to increase
15 percent in the 1978 budget, the largest increase for this sub-
fuhetion in the 1969-78 period. . .

"The largest program, which is conducted by ithe National Park
Service (Interior), was proposed for 19-percent growth in 1978,
This”program covers archeological research proj and natural
resources planning, and resource management activities, The
1978 increase arose from the proposed expansioh of R&D support ’
for the operafion of the natienal park system apd for archeologi-"
cal investigations.  * - ‘ -

The Fish. and Wildlife Service (FWS) has three programs that make
up another, important component ‘of recreation R&D support.
Togethet, these programs were expected'to grow 13 percent in
1978 under the President’s budget. The wildlife resources pro-
gram, the largest of the three, supports ‘research and study proj-

ects gtlated to bird/and mammal management. - .

The FWS fisheries resources prqg_ran3 consists’ of research and
study projects to promote the proliferation of sport fish in the
natural environment. The program covers coastal, Great Lakes,

and inland reservoir areas. ’ .
FWS habitat preservation résearch and study-projects are directed
toward improving the quality and avalability of fish and wildlite

~

habitat. They mclude environmental pollution evaluation, -land )
and wateg resources planning, and biological servic elop-
= ment. 4 , .
WSROI B e T n The wildlife, range and fish habitat research program ot the For-

o
g
oy

%

:::«l D) R4

SrieTEE
kg

'?%; T

est Service addresses the quality of the terrestnal environment In
terms of wildlife and livestock %ind their use by man. Program
objectives are to maintain and increase the diversity and produc-
tivity of fish, wildhfe, and domestic stock through habitat im~

provement. -
. . i . - . o
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.o The multiresource subfunction was expected to increase 29 per-

cent in the 1978 budget, which would make this subtunction the
. largest within natural resources The main impetus tor growth
comes trom the NASA Earth resources detection and monitoring
program .

The Earth fesources detectiun apd monitormg program s sched

uled tor a 45-percent nse in 1978 and will account tor mure than
one-fifth of overall natural resources funding. Continuing demon-
strations under this program are the Large Area Crop Inventory
experiment to evaluate 'use of Laridsat data in making estimates of
global grain- production, and other experiments in watef re-
sources management, eastern surface mine monitoring, land

., management, and environmental quality. Projected increases for
1978 will be for development of the Landsat-D,.a.next generation
Earth resources satellite containing as a payload the thematic
mapper, an advanced multispectral sensor. '

ARS \Leseafch on use and 'improvement of soil, water, and air
showed an increase of 13 percent in the 1978 budget. Activities of
this program include improvement of soil and water manage-
. ment, strip mine reclamation, salinity control, fertilizer efficiency,
tillage and irrigation practices, and understanding of:the telation
of soil types to plant, anima),-and human nutrition. ’

. - The NASA applications explorér mission is scheduled Jor a 37-
percent increase in 1978 This program covers development of the
— ’ .
magnetic field satellite (Magsat), which 15 expected to provide
data tor updating maps of thg Earth’s magnetic field and for locat- A e AN,
. . . AR gy ", i R AR
ing natural resources such as coal, oil, and minerals. 72 SOURG ,'ﬁ'f‘ enca b s T
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. in the 1978 budget the NOAA sea grants program would remain g
at the 1977 level ot tunding Through matching grants to universi-
ties, institutes, and industries, this program aims to solve prob-
lems 1in management and use ot marine resources and in technol-

ogy transfer. . :
Other programs within the multiresource subtunction gulude

'NSF programs concerned with living resources, resource systems,
and resource consenation, and GS topographic surveys and

mappmeg .

"
L o 8
O, e St S YN, ; i SenTa,

ay
1y

L

.
« -

Q ~._l' ’ - v‘ )
ERIC 03 -

Aruitoxt provided by Eic: P




D, FIBER, 'AND OTHER AGRICULTURAL
PRO C1s

e The food, fiber; and other agrlculturai products function ha§ al-
most doubled in support in the 1969-77 period, but -greatest
growth has taken place since 1974. The average annual increase

- . from 1974 to0 1977 was*15.0 percent, and an iricrease of 10.0 per-
cent yvas proposed for 1978 in the President’s bgdget

s

\
)

Recent increases made the. average annuat—growth rateéf\this
function 8.9 .percent between 1969 and 1977, 6ite énd one-half ~ - -
times the growth rate for' a}l Federal R&D oblngatnons

Percent._ ‘ i , ) ) s,
>‘~".--. ...""l..-"--.. E . ’ .

-
.

. >
o’ ~
....l.'..l‘
'.

_ The share of.foed,, fiber, and other agricultural products jn the * -
. pr— A ; Federal R&D total was 1.8 percent in 1977 and afi estimated 1.9 *,
f,‘;’fégngh';?“;ae | - .percent in 1978, compared with 1.4 percent in 1969, :

1969-74 ‘6.3
1974-76

1976-77 14.3
197778, .- 10.0

PAFullToxt Provided by ERIC
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. Trends in R&D Programs e -
. _ ‘. . .
- .
\ N B 0 ‘
- 1969 | 1976 | d977* | 1978
\ J 1
- . {Dojlars in millions] .
. 2 Food, fiber, and other agricultural products, A
‘ 0 IR S PP $225.0 |$388.3 | 4444.0 | 34883
. 4
- <, Percent distribution
3 T PrOdUCTION +.vtiiee e, PR ©762%,] 79.8% | 81.2% | 81.4%
Research on plant production {ARSJ{USDA) .. .. 22.6 22.9 24.1
N Research on animal production (ARS) (USDA) ... 334 12.1, 121 12.1
Food and.nutrition research (ARS) (USDA) ..... T 2.3 3.0 3.0
Agricultural research under the Hatch Act
(CSRS) (USDA] ..o otevranraniannennne, T 229 219 | 2ma4 |- 220
Ocean fisheries and living marine resources . o*
. (NOAA)( OMMEICE) «.veevevnonnnneannens 14.2 1.9 11.7 11.7
T e Agncultura research under the Marrill
i - Act{CSRS) {USDA),....eevuunnnn.ns e 1.5 5.0 ‘4.4 3.9
car Fertilizer development (TVA} ool T 19 |[. 1.8 2.1 21,
~ . Lo D 26 | .22 2.7 2.4
] N : X .
>, Marketing and distribution .:...... A 233 193 18.3 18.0 ¢
* ¢ ¢ Maketing efficiengy f(ARS) (USDA) .......... ¢ 12.5 ns |- 4
. . Expansion of agricultural exports (ARS) (USDA) . 171 5 5 S
- Consumer services (ARS) (USDAL............. R .1 .1
Economic Research Service (USDA) ........ v e 5.9 6.2 5.9 5.8
Fgrmer Cooperative Service (USDA) V.. .... cees 4 3 . 3 - 34
Other...coovveinnnnnvnns B 4 S| .5 y 4
YEstimates based ;)n the President’s 1978 budget to Congress R - - i
[ K SOURCE National S::ence fFoundation ¢ ) . ~

1
:
. 0

Comments

e Production is expected to account for more thaf four-fifths of the

total R&D support for the food, fiber, and other agricultural “prod-

ucts function in 1978. Funding far this subfunction has.more than

. doubled between 1969 and-1977, increasing at an average annual

rate of 9.7 percent. In 1978 the 10-percent proposed increase was
the result of gr0wth in almost all programs.

¥ Research on plant.product|on of the USDA Agricultural Research
Service (ARS) is the largest program within the food functton,

- I»i»«‘ 3 Lo
P

T g
e e~ o |
~'-' , . . _ ‘ - n

accounting for ‘one-fourth of the total. It is exp’eéted;to increase
16 percent in 1978. The emphasis is on research to improve ge-
netic varieties, to increase yields; to improve productton prac- °
tices, to enhance environmental quality, and to improve crop
protection technology In recent years special emphasis has been
placed on the photosynthetic process, the nitrogen-fixing pro-
«cess, and better use- eff:cnency of agricultural energy- Tesources.

Agncultural research supparted by ‘the USDA Cooperattve Re-

search- Service (CSRS) under the Mitch Act accoynts. for more -

than one-fifth of the food function in 1978 and is scheduled for .

& an 8-percent increase that year. " Under this program, grants are
provided for research ‘at agricultural experiment stations of Iand- .

- grant colleges throughout the United Stafes. - ,

"¢ . o - v

’

"M The Cooperative State. Research Service, respondents were unable to disaggregate this
program—mto—subeategones—o?ﬁetm!y——as -the Agricultural Reseasch Service respondents were
able to do. If the six ARS programs shown in the table are added together, the total for ARS is ' ',
far greater than that for CSRS.

OIS
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ARS research on animal production is scheduled to increase 10
percent in 1978. Efforts are directed to improved production of
high-quality livestock through better breeding, feeding, and man-
.agement practices and toward better techniques for controlling
animal diseases, parasites, insects, and other hazards.

The NOAA ocean fisheries and living marine resources program is
also expected to increase 10 percent in 1978. This program con-
centrates on improving the management of living matine re-
solrces to ensure safe fishery products; on the -conservation of
‘endangered species; and on the continued existence of viable

. commercial and sports flshmg industries. -

Agrlcultural resg’arch also conducted by CSRS under the Morrill
Act, is expetted to decline slightly in 1978. Contracts and grants
'cover a wide range of agricultural research at agricultural experi-
ment_stations and selected land-grant colleges. Research ,areas
include grains, pasture and range, genetic vulnerability, pest
management, and pesticide use.

ARS food and nutrition research shows an estimated- 11-percent
increase in 1978. This program generates information on human
nutritional requirements and the. composition of foods for Feder-
al, State, and local agencies administering food and nutrmon pro-
grams, and for general consumers.

The TVA fertilizer development program was proposed for in-

crease:of 9 percent in 1978.. This program includes research and

development on chemical fertilizers and development and de-.

néonstratnon of innovative processes to assist industry in lowering
rtilizer production costs.

.. ‘ ry
. : ¢

The marketmg and distribution subfunction reflected a 9-percent = &1 40:
increase .in the 1978 budget. Two USDA programs account for 95 gy

percent of the funding.

An increase of 9 percent is expected in the
cigncy program: R&D activities are aimed

RS marketing effi-
improving process-

© ..ing, storage, and distribution of agricultural products developing

EKCIOQ -

new agricultural products and progesses, and utlhzmg renewable
agricultural commodities.

. . ey

. co. ~

BN

»

The EConomic Research Service (ERS) program shows an 8-percent

gain in 1978, continuing the steady growth that has. since 1969

more than doubled this R&D effort. Analyses are conducted of -

_ production and marketing of farm commodities, national and
macroeconomic effects, foreign demand and trade in agncultural
commodities, 'national
"domestic and foreign economic’development. =

The remaining programs, all sponsored by USDA, include two ’

ARS programs—expansion of agricultural exports and consumer
services—and the research program of the Farmer Cooperatwe
Service.

Y ¢ -
°

Other R&D programs within food, fiber, and other agricultural
products are sponsored by the USDA Statistical Reportmg Service

tesource use and conservation, and

and the Natlonal AgrlculthaH.—lea SDA).
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Occupational, Vocational, and Adult Education

National Institute of Education (HEW) \ 447 30.2
Education for the handicapped (OE} (HEW) 0. 114 3.9
. Special projects (OE) (HEW) ; 3.9 2.8
Science education development and research {NSF) . . 8.1 43
Head Start (OHD) (HEW), ; 3.5 1.8
_Institutional science development {NSF) ‘

1976 1977¢ 1978'

Dollars in millions) ’

Edltlcation,f total . . $154.8 $1424 $283.8 $269.2

Percent distribution

(OE) (HEW) - 24.6% 54.4%

38 " 2.6

! Estimates based on the President’s 1978 budget to Congress

SOURCE: I Science Found:

L T rr—

*

- 4

Comments

-

"
*

In 1977 funding increased shatply for the occupational, vocation-
al, and adult education program of the HEW Office of Education
(OB), making it the largest component of the education function.
In 1978 .the program will account for approximately one-half of
the function tofal. The primary : purpose of this program is to
provide grants for vocational R&D\actrvrtres to be performed un-
der the direction of State’ departments of education. In 1977" a
changeover was effected to a new system of advanced funding to
the States, which were-tg receive Federal monies a year ahead of
their u@ State school bodies. This change produced almost a
doubled appropriation for 1977, and a decline in 1978, both for
.this program and for the education function. Later congressional

..action had the effect of reducrng this program and changing the
1977-78 levels. i ~

. '.50 113

[c

Another major component of the, educatron functton consrstSaof
the' R&D programs of the HEW National Institate of Educatlon
* (NIE). These-programs had fegistered a 21- -percent increase in the
1978 budget request, .so that they. accounted for alnost two-fifths
" of the education total. Subsequent congreSsronaI actlon signifi-
cantly reduced this increase. R

The entire budget of NIE is devoted to R&D or R&D dlssemrnahonm N

jactivities, and 90 percent of the funds afe used for. contracts and-.
grants to extramural- performers Current’ programs are desrgned\
to improve basic skills in reading and mathgmatics, to clarify the

" relationship of education to work- and -careers} - to improve’ the

productivity of educational resources, and to help State and’local
education systéms. oo - :

The OE education ‘for the handicapped program now shows an
increase in funding in' 1978. Innovation. in -and ‘development -of
cyrriculum and teaching techniques, and such projects as physi- -
cal education and recreational research for. «handrcapped children
continue to be the chief emphases of thlS program. *

-The OE special projects program, scheduled foi a 2258
crease in 1978, includes as the major component eurriculum de-

- velopment and demonstration to provide educatlonal equity for

women.

L e e
Funding for the NSF science education development and research
program was set to. decrease: 25 percent in the 1978 budget, plac-
ing this program at one-fourth the peak level of 1974.
Congressronal action did not change this situation markedly. Pro-
gram ob]ectlves are to advance science education through re;
search in suchr areas as student choice of and success in science
careers, and through aid in the development of better tech-
niques, methods, and instructional ‘materials for’ all educational
levels. .

Head Start research and experimentation shows no change in
funding in 1978 nor does’the support for threeseducation policy.
research centers on the part of the HEW Offiée of the Assistant
Secretary for Education. :




v
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® In 1978 a proposed S-percent decline in the total of R&D proy -
- grams makmé\g the-income security and soeial services function ~, -

would place support at approxnmately ‘the 1975 level and 6 per- .
. cent below the 1973 peak. - , _

, . - ~ N
- T 3

= . -~ 3

o The share "of the income security and social services function - o
“within total Federal R&D support has remained at six-tenths of 1 ",
percent since 1976. The highest share was nine-tenths of 1 Per-

/cent in 1973 ! L,

| Average Annual
7 Percent Chapge
1969-74
1974-76




% "t
’ 1969 | 1976 | 19770 | 1978
E.1
! @ : {Dollars in millions]
Incom® security and social services, total ,.......,.| $ 96.7 $133.4 | $155.9 | $148.0
e e — Percent distribution
, < R s
Rehabilitation services and facilities (OHD) (HEW) .. A 29.1% , 16.3% | +19.5% 20.7%
Social Security Administration (HEW) ............ ) 7.6 10.8 12.9 15.4
Social services programs (0S) (HEW) o............ [ 163 17.8 128 ¢ 15.1°
. Employment and training administration (Labor) ... 21.7 13.2 123 | 17
Chjld development resgarch and demonstratnon , e
(OHD) (HEW) «otvreeeeeeeeiin et ennnnnss, V3.7 15 9.9 | - 105
Chlld abuse (OHD) (HEW) ............ eeeranan - 95 7.4 78.
Public assistance research and evaluation L . -~ ‘ ‘//
(SRS) (HEW) ..ieiiiiiriianiniiiiiiinnnns 12.9 5.5 J 1%//’5.2
) . 1 -719. 126
Other ....... e e teene e 87 | 155 /193
* Estimates based on the Presidents 1978 budget o Congress. i ,
SOURCE: National Science Foundation L }
. P e -
! r / @ 2 .
/ 1 . », —
emments -

t

Office of Human' Development (OHD) is the fargest program
within the income security and.social services function, a¢count-*
ing for one-fifth of the funding total in 1977 and 1978: This pro-

# gram supports research for the development of methpds; serv- -

ices, procedures, and devices to assist’jn the provision of voca-
tional rehabilitation services to handicapped individuals. The pri-
marx'emphasns of the rehabilitation research program in 1978 is to
relate activities more dnrectly to State needs. Support for thns)‘pro-

. gram increased 40°percent in 1977, and a small increase is sched-
uled for 1978. , :

The second largest R&D effort consists of programs of the HEW
Social Secunty Administration (SSA). These programs are sched-
uled to increase by 13 percent in 1978 and will make up 15 per-
cegt of the R&D total for this functlon They cover research to
'lmprove the social security system as well ~as general studies on
* incgme, security and health jnsurance.

The social services programs sponsored by the Office of the Sec-
rétary, HEW show a consuderable increase,in 1978 with the Con-

‘e The rehabilitation services and facilities program of the HEW .

b

L

/.

| the O'HD child development research_and demonstration

ke ‘
.

gress addmg to the mcrease requested in the budget. These pro-
grams cover income maintenance nvestigations (expanded fur-
ther by the Congress), health insurance ‘experiments, studies of *
long-term cafe, State and local services ‘research, and basic re-
search conductgd by the Institute for Research on Poverty.

+ R&D funding by the Employment and Training Administration (La-
bor) was expected 'to drop 10 -percent -in- the 1978 budget, ‘after _.
having risen in 1976 and 1977 for the first time since 1969. Efforts
are focused on increasing employment ‘and raising the skill level
of. the work force whllwmmnzmg inflation and other adverse

economic effect
N

-

about.the same level as™1976

program is scheduled for funding

and 19";& This program supports R&
ment, child- weIfaré and deliveryot servic
‘lies. Special areas of concern in 1978 wjll include
development and family lnfe and children with special ne

and fami-
re, child

The child abuse program of OHD was begun in 1975 angi
ceived almost the same amount of funding each year since then.
Activities include demonstration of methods for preventing, iden-
tifying, and treating, child .abuse and- neglect. They also lnclu.de
studies to provide information on the national mcndence and se-’
verity of child abuse and. neglect and on the characteristics of the 7
parents responsible.

H

(4
The public assistance res rch and evaluation efforts of HEW's
Social and Rehabilitation Services (SRS) are expected to remain at
the 1977 funding level. Grants and contracts are, awardédsto de-
yelop and_eyaluate principtes and\concepts for use in public as-
ams and#o demonstrate new systerfis, for delhve‘ry'of
isadvantaged.

-

e 1978 decline in total support-for income secunty ,and social.
_services resulted primarily from the exclusion of.funds’ for the
" research and demonstration projects of the Community®Sérvices
Administration. These projects- test mechanisihs for dellve,[lng
social services to the poor. Later, Congress provided funds for
this program to be continued.

’c -
¢

Other programs found within the i income security and socxal serv-
ices function are OHD programs for aging and youth, programs
" of the Employment Standards Administration (Labor) and ’pro-.
- grams of the Civil Service Comﬁ;ssuon
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AREA AND, COMMUNITY DEVELOPMENT HOUSING,
AND PUBLIC SERVICES - m e
. . S L S | .
. ) . . R . . ~y o , o o - ., L.
> . ‘ ,\: . . . ~ .. “ Lt I l..
A L T
o - N o A [, SO V -
Average Annual ' o - g 3 - vt .
Percent Change " w . . : i }’/u ‘ *
1969-74 ~ 143 : ¢« T S . S E
1974-76 4.0 R . . - « ..
1976-77 0 . . . o RO
‘1977-78  -10.3 ) '

" After a large” increase in 1970, the area and community develop- ’jf';f
ment, housmg, and public services function has shown only spo-
radic changes in-the level of R&D funding. The 10-percent drop’ -
. proposed for 1978 would ptace support for thlS function only 9 -
~ _ percent abdve the level of 1970. - '

[ ] * . ‘ ;
; N4 . )
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The share’ of this function in the Federal R&D total has always
been less than 1 percent. In 1977 it was five-tenths of 1 percent :
and.lrr1978 it was expected to be four-tenths of 1 percept.. ! .
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1969 | 1976 |1977* | 1978
{Dotlars in millions]
Area and community development, housmg,
and public services, total L.......iioiiillll $ 494 | $104.2 $1105. | $ 99.2
Percent distribution
Department of Housing and Urban Development ... 42.6% 64.8% 56.7% 8.2%
2ousing asSIStANCe research .....eeveeevnnnnn. NG 17.4 12.3 34:1
ousing economic data and analyses ........... ) 10.0 9.8 121,
Community conservation research ..........0.. ©(?) 6.1 . 1.3 8.4
-Community development research .. . iveus.n.. (?) _ 8.6 54 | 7.3
Consumer and ;qual opportunity research ....... (?) 3.9 4.2 541
' Housing safety and standards research ,......... (*) 6.1 4.5 4.9
Energy conservation and standards research®. . . ... ) 40 35. 4.1
Programy evaluation .. ..coevevenrsvonncanns . () 1.3 1.7 2,5
Research prqgram support and-utilization ....... ) 1.5 1.4 1.9
Administrative expense; ..................... *) 6.0 6.6, 7.7
P.?llc secvices and mte[governmental
rograms (RANN) (NSF) .....ouveina2innn. N X 9.7 |- 113 10.7
Commugity development {(€SA) ... a ».. ... peeaat 44.6 438 12.7- 88
evelopment Administration ro
................. A 10.7 14.5 13.2 - 45
ther /oo e Baverenitans 1.8 6.2 6.2 7.8
'&xrmfresbasedmmem deat’s 1978 budget 1o Co .o .
’ Detail not available prios to 1976, } "j N . ! \
SOURCE: Nationa|Science Foundation  + ’
\ ‘ . ' , Y g ¢ ‘-
- . N i . e !
- g " J N ‘ ’
- M | - : .
N . N . g
L4 . ¢
'Co mments : . .. .
* ; 'f'\ ) * -
‘\ » - . -~

The Department of Housing and Urban Development. (HUD) has
_provided most of the support for R&D programs under this func- ,
‘tion since™970. An increase of 8 percent for 1978 was requested .
Yor. HUD R&D programs in the President’s budget. Subsequent
' congressnon’"l action, however resulted ina decline.

-

.
Y [y

L

) : S

The largest of the HUD programs is the housing assistance re-
search program, which represents. more: thin orle-fifth of the
HUD total in 1978. This program concentrates on testing and ana-
lyzing the concept of direct-cash assistance housing allowances.

Another HUD program, housing econo;hnc data and analyses,
generates information about the quality ahd supply of the Na-
tion’s housing stock, housing and mortgage trends;- and demo-
graphic changes that relate to housing and urban problems The
Annual Housing Survey.is the largest single pro;ect wnthm this
progrdm.

3

Other HUD programs include community conservation research
to assist cities in preserving and -revitalizing neighborhoods;
community development research to help State and Jocal govern-
ment units improve their policy analysis, service delivery, and

flnarLCIal management capabilities;:consumer and equal opportu- -

nity research to reduce discriminatory housing practices; housing
safety and standards research and energy conservation and
standards research. s

Three NSF public service and'intergovernmental programs within'
the broader RANN program account for more than one-tenth of
the R&D actnvnty in_this function. The public service programs
focus on the major determinants of public sector productivity and
attempt to improve local government proguctivity by providing

information on techniques and operating methods. The intergov- - ~

ernmental. program encourages the integration of science and
technology planning with' State and local government policymak-
ing.~Support for these NSF programs has remamed at nearly the
same level sinte 1973.

’

.The community development program of the Comrnunity Services

Administration (CSA) is directed toward economic development
in rural and urban areas that contain concentratlons of low-in-
come persons. Reduced ‘funding was expected in the 1978 budget
proposal as more model community development corporatnons

* become operational or are termmated k. SN
.The R&D prograng of the' Economig Development Administration

(Commerce) cons;sts of studies to mdentnfy problems hindering -
local growth as well as research on economic and geographic fac-
tors related to economic development. -This program was expect-

* ed to be cut by more than ane-half in the 1978 budget. .

‘

’
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'ECONOMIC GROWTH AND PRODUCTIVITY

. 5

"o “The level of funding for economic growth and productivity has
fluctuated th’réugho‘ut the 1969-78 period_with peak years in 1971
and 1977. The average annual growth rate between 1969 and 1977

‘was 7.3 percent, but a decline\of 1 percent was expected in the
1978 budget. .

Qo

[P

This function has represented four-tenths of 1 percent of the Fed-
eral R&D totat in almost every year and never 3s much as 1 per-
cent evert though it currently covers 24 programs. = C

~

R4

Average Annual .
Percent Change

1976-77 %
1977-78




g,

Y Economic growth and productivity, total

-
. e~

»

Industry and productivity research (RANN) (NSF). .

Services to improve use of materials (NBS)

(COMMErCe)r e e venneeeenincseeronncnnnconas '
Forest products utilization research (FS) (USDA)...
Technology utilization (NASA) .. ....cuevennnn.

Services to improve the application of,
!echnology (N8BS) {Commerce)
Postal Service

. 1
. .
H
1969 1976 ~ | 1977* 1978¢
’[Dollars in miltions]
L]
- *
$55.8 $83.9 $98.1 $96.8
-
Percent distribution
- 213% | 19.3% | 19.3% . .
9.4% | 19.0 185 8.0
126 | <12, 12,0 22
7.9, 15.‘3 1.9 '«%2.1
.78 |7 84 82, 6.9
34.9 - - - i
27.4 26.4 30.0 31.0

' fstimates based on the President’s 1978 budgﬂ?b‘Congless.

SOURCE: National Science Foundation

Comments .

*

S, A

-

Services to improve the use of materials of the National Bureau of
Standards (NBS) within Commerce is currently the largest single
program under the economic growth and productrvrty function,
accounting for 18 percent of the total in the 1978- budget.
Reversing a general growth trend since 1969, this program is
scheduled for a slight rease in 1978 as several metallurgical °
and polymeric materials projects have been scheduled for elimi-
nation. Research continues, however, on the properties and per- _
formance of’ materlals and on the development of reference ma-
terials calibration and measurement staridards.

In USDA little change is now expected in the research program of. -
g:ae Forest Service (FS) on forest products utilization. Research is

signed to develop technology fas more efficient use of wood ‘as
well as to reduce costs, to extend timber supplies; and to reduge
the pollution associated with wood utilization.

The NASA technology utilization program is concerned with the
transfer of technological advances from NASA research and devel-
opment into general private and pubhc use. This program has
undergone considerable expansion in recent years, but is not . ..
scheduled to grow in 1978. ‘

Support for another NBS program-—-servrces to rmprove the ap

~ cation of technology-—was expected to ‘decline-in the 1978 budget

_e_ Within the broad Research Applied to 'National Needs (RANN)

program of NSF industry and productivity research js a heading

- that encompasses a group of research programs. Little change in
funding for these programs was indicated in the 1978 budget re-

quest. They cover research on advanced industrial processing, the .

effects of regulation, the nature of regional productivity, the mea-
' surement of national productrvrty public/private relationships,
and the stimulation of industrial R&D efforts.

request as the building use analysrs and construction standards -
projects are terminated. R&D activities were to continue on teeh-
nological and engineering standards; measurements for products,
commodities, devices, processes, or systems; and the\utilization <
of new applications. of technology. '

Thirteen other programs are included in the economic growth
and productivity function. Among them, are the forest engineering-
and_the forest economics and marketmg research progtams con-
ducted by the Forest Service; the improvement of computer tech- ~
nology applications of NBS; the research on policy developmenit

of the Labor Management Servrces Administration (Labor); and
building research performed by the General Services Administra-
tion. Research in eéconomic areas is also conducted by the Federal
Trade Commission, the U.S. International Trade Commission, and ..
the Interstate Commerce Commission.”

-

. -
8 T
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.Average Annual
Percent Change

-.1
ez mo| ] .‘
” . 1976-77 19.8 ; . ®. The international cooperation and development function showed .
1977-718  .° 32.8 little growth between 1969 and 1975. In the current (1976-78) ‘re- :

porting period this function reflects a large increase, due partly to L
repomng changes and partly to funding i increases. . .o

b
-

¢ !
\ R z

e The share of this function in the Federal R&D total was an’ esti-
matedwo-tenths of 1 percent from 1969 through 1977 compared :
wnth an estimated three—tenths in 1978. PR .'
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o The Agency for International Development (AID) of the Depart-

{nent of State is the major component of the international coop-

erq'ilon and development function. Since 1970 AID has contribut-
. ed more than three-fourths of the funding for this function.

The AID R&D program supports AID worldwide, wegional and
country programs by furnishing technical information and expert

* sources from other Federal agencies, ‘universities, professional
associations, and private research: firms. AID efforts to help the
poorest people in less developed countries are-focused on agri-
culture and nutrition, health and family. plannlng, science and
technology, and economics- and social sciences. Evaluation re-
search is also conducted to determing program impact and to’
guide progfam changes. The total program was proposed for an
increase of 35 pergent in the 1978 budget - -

‘ Internatlonal cooperative' scientific activities of NSF strefigthen -

.

v
-

International cooperation and developmept

Agency for Internatiohal Development (State)

. interna cooperative scnentlf:c .
. activi SF)' ...
U.S. Arm® Control and D:sarmament Agency

Deﬁs{\tmental funds (State) o oiioieaiiiinanens .

1969 l-1976 l‘l977' Tl978'

the scientific community by providing opportunities for Signifi-

- cant interactions between U.S. scientists and their foreign coun-
terparts.)No program growth was antncnpated in the 1978 budget

*[Dollars in m¥ions| e

.planning. : .

L« $445 | 4533 U.S. Arms Control and Disarmament Agency R&D obhgatlons

_were expected to rise only slightly in 1978. Work is directed to

Percent distribution support of the strategic arms limitations talks and negotiations on

72.5% g

848% [ 83.7% mutual and balanced force -reduction. Efforts "are addressed to .
PRl B I ‘ finding means of limiting nuclear weapons testing, to develop-
18 82271 83 ment of techniiques to prevent pyoliferation, and to other means

22.4 32| 44
of encouragmg arms control initiatives. - .

5 6 ) 29
A
28 Iri 1978 the ‘State Department planned in its request to increase its,
studies of long:range foreign' relations policy issues and oppor-
tunities. : .

<




Average Annual
- Percent Change

1969-74
1974-76
1976-77
1977-18
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e The crime prevention and ‘control function showed the highest’

* growth rate aniong all Federal R&D functions from 1969 to 1975,
having started from a small base. een 1975 and 1977 some
further growth occurred. In 1978, howéver, funding was expected
to decline 9 percent, as shown in the budget request. . s

- . . N R

.o, ° i ’
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e The share7of this function in the Federal R&D total has remained
two-tenths of ¢ percent in each -.year since 1972, and in earlier -

years it was even smaller. - .o ‘.
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¢ The largest R&D effort in the csime/preventi'on and control func-
s tion is represented by a group of programs supported by the Law
Enforcement Assistance Administration (LEAA) in the Department
of Justice. Although R&D fundlng by LEAA was expected to drop
16 percent in the 1978 budget, LEAA will still contribute two-thirds
of the function total. The decline was feflected i in equipment sys-
tems programs as well as in reduced ?undlng “for cooperative
1976 | 19770 ‘ (State and lotal) research. LEAA Will continge to.support a wide’
- range of R&D' crime-related, work: in juvenile delinquency, -tech-
. ‘ [Dollars in millions} nology transfer; police effectiveness, court improvement Iabora- .

-Crime prevention and control, total " s 48 | $363 54;;? ] . torytechmques, and evaluation research. ~

) P - The Drug Enforcement Agency (DEA) of the Department"«of Jus-

) : ‘ "tice, after a sizable increase in 1977, was reduced by one-half in

Law Enforcement Assistance Administration - ‘ ) the 1978 budgeét reguest. .The R&D activities of DFA mclude drug
» excluding narcotics control (Justice) 768% | 777% | 71.6% 5% - evaluation and methodology to_improve the’scientific triteria for, R
g;‘:faﬁ":;’m:::: '}‘iﬁ’l?ii"iﬁiﬁ"p‘ii:iﬁéfﬁ’ 126 1 89 183 * classifying drugs for legal control as well as development of i
(Treasury) o - - |27 ) ; equlpment, matenals, and methods for use in drug Iaw enforce-
Bureau of Prisons (Justice) 5.1 21 |27 4 T ment B ‘

- - 'y
Office of the Att General (Justice - - =
Fed::arBur:au o?'l’:\evtsﬂg’;::n ((,Jus:ce)) . 3.4 2.9 . n 1977 the Bureau of Alcohol Tobacco, and Flrearms in the De.

USS. Customs Service (Treasury) .. . .. 2.6 2.4 : partment of the Tréasun/ mmated an_ R&D program of systems:
R&D on eradication of narcotic producing 1 o development relating to the ‘addition of “taggants” to exploswe
plants (ARS) (USDA) i vevvieninnrnees -4.0 2.9 . ~- I I

) 3.3 A ‘materials as'a means of detecting explosives used in bombs prior

‘ * to detonation and, of identifying sources of explosives’ after an

* xtmatesbised on the resdent’s 1978 budget to Congress, . A e explosnon The PreSident’s 1978 .budgetgprowded for S|gmflcant

-

SOURCEZNstional Sclence Foundation _ =~ © ) . expansion in this program.
B ‘- ¢ . - T, '\.’ ! * ‘.
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A FuiToxt Provided by ERIC
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These notes deal wrth the scope and method of compiling_this report
and with its relationship to other reports and studies. -

4 ’

Scope . . =
This report is based entirely on data reported to the Natlona[ Scnence:k
« Foundation by Federal agencies in thg form of actual obhgatldn levels for
programs for fiscal years 1969 through 1976 and estlmated obhgatlon lev-+.

functional categories on the basis of the’ primary ob]ectwe of tbe &D actt i
ty rather than the prrmary ob;ectlve, of the overall agency mission. The pur-
pose of the analysis is to make visible thevmamrdlrectlons ‘of Federal R&D .

efforts and to obtain a view of changes in prlorltles over a period pLgme. o

The sources of data have beén agency :’esponses 10, the annual NSF surs
vey, Federal Funds for Research, Development, and Y
ties, Volumes XIX through XXVI. The surveys bega }
"gram support levels in Volume XX when obligationa ;
program for the first time, making possible the comprlatron of a report-of <=
this nature. Programs have been identified in-each-annual survey by the
appropriation titles and activities under whichr they appear in the Federal |
budget. With this information and some-additional program-breaks obtained
tby interview, the function series could be constructed from 1970 throug'h
the latest year. Comparable program data for 1969 were mformally obtained .
.from the agencies.

- Each new report in the funct;on series 15 constructed 0n the basis of the -
agencylprogram structure existing at the time of the latest. Federal«’budget
In the present report 1978 budget titles arid agency program sponsorship are .
used, with the data for prior years arranged to conform to the present struc- =
ture. The only exceptions are in the case of programs that have been térmi-
nated altogether but must still be shown as part of prior-year- totals,.,(hese .
dre listed in the program stub under the agencies that sponsored themat
the time. In a number of instances the dllocation of dollar amounts to earlier
programs had to be estimated either because Sbme agencies- dld not-exist in,
earlier years or did not exnst%;rdentlflable units or because -agency, dnd:
program reorganizations have etimes resulted in" program splitting.




““Data obtained from the current Federal Funds survey for fiscal years
976:78 are: based ‘on‘program requests contained in the President’s budget
sage ta' Congress in January 1977. By the time the Federal Funds ques-
onnaire was ‘completed in March-April 1977, however, some revisions had
beett made in budget program levels to reflect programming or other
changes. . - ¢

*'Data for 1977-and 1978 are estimated and do not reflect final apportion-
ent actions and programming for 1977 or appropriation and apportionment

5 ~actions for 1978 occurring after the President’s budget request.

»

-

! . ES

-gOrganization o
“ This report is organized in two r;1ajor parts. Part | is concerned with
.. broad comparisons of growth rates for the variodyfunctions throughout the
... 1969-78 period, and for shorter periods within that timespan, and with shifts

" "jn priorities between functional areas. Part 1l is concerned with a detailed .
~ analysis of each function, including a discussion of individual R&D programs
. ™ ander functions ant subfunctions and changes in programs over time. Spe-

¥ " cial attention -is"given to significant changes between 1977 and 1978.

»

© Since 401 programs :or program areas are ‘covered in this repdrt, des-*
criptions were kept brief. The sources for program descriptions were (1) the
narrative sections/ of the Federal Funds survey responses; (2) the Budget

Appendix, 1978; (3) Special Analysis P: Federal Research and Development
Program of the 1678 budget; and (4) congressional committee reports.

-~ Method

; * Structure:The classification system in this report is based on 15 func-

- " tions and 32 subfunctions that form the structure for the amalysis. The cate-

;?%gories were chosen to make visible the most important R&D objectives-as

‘ ‘feflected in agency programs in the 1978 Federal budget. Functions and
sul:;.functions were chosen on the basis of size of effort, current an 0-
ing public interest in an area, and the need Yor a clearcut definitional Yrame-
work encompassing all Federal R&D programs. No ambiguous function
heddings, such as “other” or “‘miscellaneous’” were used.

The data are additive to 100 percent %o that no overlap occurs between
functions or programs, and programs are assigned to functions and subfunc-
_tions in terms of their primary R&D purposes. Such a system permits a com-
parison of priorities on an internally consistent and mutually exclusive basis.

Definitions: The definitions of R&D activities are those provided the
agendes by NSF in its Federal Funds survey-instructions. ’

The definitions of functions and sabfunctions are implicit in their titles
and content. Some programs, however, might appear to span.more than

[ .

i
¢
(Y

’

‘one functional area with equal emphasis in each area. This situation has aris-
en in'the case of some progrars related to natural resources and environ-
ment. Thus, -a rule was evolved that R&D programs primarily devoted to -
studying, inventorying, or managing resources would be placed under natu-
ral resources and that R&D programs primarily devoted to studying interac-
tions4&vithin systems or studying pollution andfor its effects on living sys-
tems would be placed under environment. Safety programs were additional-
ly placed under environment (under the environmental health and safety
subfunction). - ’ ’

Also, in the case of programs that might fall between area and commu-
nity development, housing, and public services and income security and
social services, the criterion was established that programs primarily, direct-.’
ed-to improving the economies or general conditions of regions, including
urban areas, were to be placed under the area and community development
function and ,progr}ns directed primarily to bettering.the economic or so-
cial conditions of individuals were to be placed under income security and
social sefvices. ) -

NSF staff decided on ‘the assignment of the programs to givenﬁnctions
or subfunctions, and with all the Federal R&D programs studied and com-
pared at one time, the staff could resolve fine points of difference and,
group like programs together. . .

Averagé annual growth rate comparisons: Tables showing average an-
nual percent .changes are based on growth rate conversion tables, which
provide average annual gowth rates for given timespans and given ratios of
terminal-year data to initial-year data. Conversion tables are based on a
standard compound interest rate formula. )

[

Relation to Other Reports .

(1) Since 1952 NSF has published an annual-series covering Federal R&D
funding by agencies. The reports‘are issued under the title Federal funds for
Research, Development, and Other Scientific Activities.-They include R&D
expenditures and R&D obligations by agencies. The obligational data are fur-
ther brokén down by basic research, applied research, and development, as
well as by performing group, field of science, and State distribution. As not-
ed above, the agency program data furnished for Federal Funds, Volumes
XX through XXVI, were used for this report to construct the series back to

" e, 1969. Overall totals in the historical tables for Federal Funds, Volume XXVI

and in this repost are identical. . i€

.
'

{
2 An Anfalysis of Federal R&D Funding by Budget Function, Fiscal Years:
~7960-1972; published in 1971, was the first NSF report to compile and ana-
lyze Federal R&D data on a functional basis. It was based for the most part
on aggregate program totals of agencies and agency subdivisions, and"did
not.probe deeper to the individual program level. It followed the function

N
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. system in the Federal budget, which is shown in terms of outlays only. For

-comerabllnty, R&D data were shown in terms of expenditures. The R&D
program distribution, which followed the budget function scheme ‘estab-
lished by the Office of Management and Budget (OMB), placed programs
under function headings that embraced overall missions of the sponsoring
agencies. While ratios could thus be9 obtained of the R&D effort to the total
Federal effort in each function area, many R&D programs had to be placed

under inappropriate categories.

(3) An Analysis of Federal R&D Funding by Functian, Fiscal Years 1963-

1973, published in 1972, also followed the budget function system and pro-
.vided R&D data in terms of expenditures. It again placed R&D programs un-
“der functions that embraced the overall missions of sponsoring agencies. In
addition, however, this report offered an’alternative system whereby R&D
programs were arranged by a separate set of functions that reflected the

. primary purposes of the programs so that a truer perspectlve on R&D priori-

ties could be obtained.

4) An Analysis of Federal R&D Funding by Function, Fiscal Years 1969-
1974, published in 1973, was based on a classification system that evolved
from the alternative approach This report did not follow the budget func-
tion structure, which is shown in outlays, and therefore data could be
shown in_obligations, which more closely reflect budget planning thdn do
expendntures A total of 14 'function headings were used, wnth 40 subfunc—
tlons .

Even though function headmgs were similar in some cases‘to those
used in the Federal budget (e.g., national security, space, and health), the
griteria for assigning R&D programs to functions differed between the two

systems. Hence, ratios of R&D programs, to overall Federal programs in giv- .

en functional areas could not be calculated. For example, in the budget sys-
“tem, under the health function th€ health-related R&D programs of the Vet-
erans Administration (VA) are omitted because they are posted under a vet-
erans benefits function, whereas in the system used in this report the R&D
portion of VA programs related to health are included under health. lp afl
other cases where a function heading was the same iy concept in this report
and previous reports, the differences in overall function structures meant
that* the R&D program content for a function would differ somewhat be-
tween reports.

(5) An Analys:s of Federal R&D Funding by Functlon, Fiscal Years 1969-

1975, published in 1974, and An Analys:s of Federal R&D Punding by Func-
tion, Fiscal Years 1969-1976, pubhshed in 1975, followed exactly the same
function/subfunction structure as the 1969- 1974 report. From one report to

« another, however, programs were sometimes shifted between functions as

134 - - h

program purposes were reevaluated. Each report was, thus, a revnsed edn-
tion with changed historical series.

6 An Analysis of federal R&D Fund:ng by Fundlon, Fiscal Years 1969-

1977, di ﬂE red from the-previous reports in that the structure was -based on

15 fun s and 34 subfunctions. A new major @nctnon was added-—food,
fiber, and other agricyltural products. The programs under this function
consisted of those formerly assigned to a food subfunction within natural
resources, plus five programs formerly placed under economic growth and
productivity. . . ‘-

This report, 1969-1978, follows the same functnonjsubfunctlon structure
as in the 1969-1977 report except for the elimination of the two subfunctions
under. érime prevenfion and control.

. (7) In Special Analyses, Bugiget of the United States Government Fiscal
Year 1978, Special Analysis P: Federal Research and .Development Programs,
OMB _published" estimates of obligations and expendntures for Federal re-
seatch, development, and R&D plant. Special Analysis P cited higher totals
for Federal energy R&D and R&D plant activities in 1977 and 1978 than are
shown in this report: $2.9 billion and $3.9 billion, respectively, compared
with $2.4 billion and-$2.9 billion shown for the NSF energy development.and

_ conversion function. These dnfferences arose primarily from the fact that R&D

plant data are not ‘included in this report and that the OMB figures are
based on budget authority rather than obligations. In this report the energy
Ltotals for 1977 and 1978 would be $2.9 billion and $3.4 bnlhon, respectnvely, if
‘R&D plant data were included.

Other-differences could anse from the.fact that the SpeCIaI Ana‘lys:s to-
tal is not based on a function system additive to 100 percent, and the analy-_

sis therefore could include energy-related programs whose primary goals

were environment- or natural-resource based, as well as R&D programs pri-
marily devoted to énergy. Because the function System jn this report is addi-
tive to 100 percent and each R&D program was assngned to only one func-
tion or subfunction on the basis of the primary purpose of the program, the
energy total is lower. For example, energy-related environmental R&D pro-
grams appear in this report undey the environment function and are not in-
cluded in the.energy total.

(8) Other reports based on functional studles of the Federa] budget
have been_published, some of them covering R&D data“specifically. These
have not followed the budget classification completely but have made cer-
tain rearrangemghts of data under functional headings, and retitled some of
the headings. M should be stressed that every function system is judgmental”
and each system reflects the concerns of the times and the needs of the
audnence for whom it is devnsed -

o
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fedetafg&bohligaﬁom by%undion, :nbfundion, and agency prognm fiscal years 19“-7! .
o 4 ' [Dollan in mllions] - B . .
Function, subfunction, - Actual - fﬂ’ Estimates
i N N N L4 v—" - [

e, and ECNCY PrOBTAM 1969 o 1970 | tomv | 972 | 1973 | 1974 | 1975 | 76 [ 1977 0| 1978

L Total, all functions ....... 315,641.1 $15,340.3] $15,545.0 $k6,497.8 $16,800.1}$17,414.7 |$19,013.3 20,758.6 $_24;,465.3 $26,316.%

National defense, total . ........ ee.. | 8,353.7 X 7,976.3] 8,106.1}1 8,897.7 8,997.9| 8,974.6| 9,620.9 | 10,346.2 11,917.0 12,9b6.§

:'Defcnsc Wilitary coveeaseosonses] 7,687.0 7,350.9] 7,50051 8,307.1 8,394.1], 8,409.0| 9,001.0 9,629.1| 11,147.2} 12,0807
' DOD- RD.T&E ........ ve..ee] 7,3869] 6,984.4] 17,1614 . 7,945.3] 8,000.4] 8,008.5 857191 9,2124 10,707.4 11,657:4

i Technology base «.......... .0 M ) _14619] 1,376.1] 1,353.4] 1,371.5] 1,4866] 1,710.01" 18824

¢ . Advanced technology . : \ . ‘ y

;{y . development..... .. eeenen *) ) (‘)- 238.4 160.0 200,21 .300.0 556.9 -847.1 685.3

2 Strategic Programs ceceeeoosss - M) *) (*)| 71,5811 1,8961 1,882.0 2,143.0] 2,222.3] 2,251.7 2,251.,3

’é “  Tactical programs .......:... *) *) (*)} 3,019.2] ,2,936.2 2,811.0 ' 29230 2,895.3] 3,715.0f _4,357.9

9 Intelligence and i o - - 5

i3 communications ..... ceeson *) *) ﬁ) © 492,6 528.0 664.7 6429 | - 886.9] 1,046.7| 1,1614

. Programwide management ! e . ‘ . . )

andsupport ....eeceenne e R *) *) M)f 1,1521 1,104 1,097.21 1,1915 ] 1,164.3 ' 1,336.9] 1,319.0
Other DOD military «.......00 ", 300.1 366.5 339.1 361.8 393.7 400.5 4291 416.7 439.8 423.3
Defense-related atomic energy ..., .|  666.2| 6244  605.1 5901  603.8] ses.6| 6200[ 7171 7698 826.1
% Weapons R&D and testing ) A . i .
activities (ERDA) ......... './ 2551.2 2502.6 2468.8 245).2 2454.3 411.5 447.4 528.4} ° S7§.3 614.4
Naval reactor . N 1. ‘ :
development (ERDA) ........ 115.1 ; 121.8 136.£) 138.9 149.5 154.1 | 172.6 -~ 188.7 1915 2117 .

; . > . 2

. Other defense-related FO -~ .

¢ activities L eiineeeeneeeiines S . 0. LY 5 e - T - $ - -

" Office of Emergency . . B

[- Preparedness «co.oeeveoes Yool .5 1.0 6} . K] C- - /- - NE -

Space, total . ....iiieiieeenns 3,731.7) 3,509.9 .2,893.0 2,714.)3_ 2,601.3 2,477.6 § ' 2,511.3 2,86.3.2 2,972.41 3,140.0

> a =,

* Manned space flight..... P .. 2,627.71 2,427.4) 1,816.1 N 1,63 1526.6] 1,420.21 15027 71,897.8 ’ 2,023.8} 2,103.5
Apollo (NASA) ..............| 2,080.7p 1,679.0] ~910.0) 5822 71.3 - - - -l - -
Space flight operations . b . .

(NASA) coveernnennnnnnnens ’ 158.5 332.0 402.6 555.9 815.6| © 511.3 297.7 188.1 198.6 267.0
Space transportation system. .
operations capability ) ‘ * s
. development,.....uevunnes - —~f - - - - 3.0 15.5] © 167 80.5
SKylab . .oeeevvccocnnnns e 141.2 324.6 402.2 534.8 484.6 179.3 - r— - -
Apollo-Soyuz Test Project..... - bl 1N - - 45.0 915 109.65 -1, S~ -
¢ .Olhcr .......... eessese e 17.3 7.4 18.4] 211 286.0| 2404 "185.1 172.6 181.9 186.4 -
Space shuttle (NASA) .,ccceeee . - 12.5 63.1 63.8| 202.0 514,7 7944 | 1,202.6 1,314.5 . 1,345.4
Expendable launch vehicle 3 . . o
development and support , ) . . . )/
(NASA) wesecsesessserene .o 69.5 79.6 98’.8 119.2 80.4 91.6 165.5 151.0 136.1 -
Research-and program , ) . . .
] management (NASA} ........ 334.4 3428 333.3 318.5 *313.8 31'9.0 341.6 359.7 355.0
Spiace SCIENCES aoceverersvoerons 372.6 400.5 408.4 554.3 657.4 620.0 567.2 535.4 487.8 519.0.
| Physics and astronomy (NASA) .. 150.6 129.2 122.9 117.8 139.1 133.7 150.2 158.9] ~ 165.8 223.5
Lunay and planetary i ) : . . ¢ *
exploration (NASA) ......... » 1038 161.9 181.0 313.8 383.7 348.5 281.8 253.5 191.4 157.8
Life sciences (NASA) .......... . 39.6] . 194 14.9 171} . 21.2 21.3° 19.8 20.5 22.0 33.2
Research and program Lo . . . '
management (NASA) ..... e 79.3 90.1 89.6" 105.6 146(4\‘ 116)5. 1 1554\ 102.5 108.6 1045
Space technology ...ocoveevnnes 207.9] = -368.2] 340.6| 2362] ‘1614 1520 1545 145.6] 160.4| v~ 188.0
Sphce ndclear systems (gRDA) .o 94.8 80.9 -74.8 41.8 38.6 26.2 '27.2' 19.7 20,6 31.7
Space research and T . - \/ )
tcChnology (NASA).......7 .. *313.1¢ 287.3 265.8 194.5 122.8 125.8 127.3 125.9 139.8 156.3
Sugpomng space activities ...... - 323.6 313.8 327.9| - 289.7 255.9 285.5 286,9 284.41, 300.4 329.5 |
Trackingand.data . oo ' . N ' !
acquisition (NAS{\)' cesegreves 323.6 313.8 327.9 289.7 255.9 285.5 286.9 284.4 300.4 329.5
; -~ . * !
! (Scé footnotes at end of table.) - v ' . ’ ' o
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ligaﬁons byfund!on, sublu ! .n, and ag¢ncy pmgrim:,ﬁsu? %ears 1969.78 — Cbnf

[Dollars in millions] h

Function, subfunction, . { Actual . -}sdmatcs

and'agency "’W%"" 569 T oon [ o] aoms | 974 'f aors | 1976 |PTiemr | 1om

-~

e !
$323.¢4 $382.7| $441.6 1] $1,109.7 | $1,387.6| $2,390.4| $2,797.7

Nuclcar veeoons . . + 285.8 3349) 3765 5 674.3 825.2|~ 1,316.4] 1,516.9

Laser fusion (ERDA) ....... . e )., - e) . 45.6 60.7|-  80.0{ 101.0
“*Magnetic fusion, (ERDA) ) . A 283] ° 31:0% 37.0 X 97.9 | . 130.21- 183.0 196.9

“* Liquid metal fast breeder
N;j’::;"u(i’::z:)an e 195.6| 2340 2567 6| 399.0
applications (ERDA) ' . N 4103.9). *137.4| 41569
% Uranium enrichment-process "
development:(ERDA) . 48.2 68.2

85.7
el cycle research and : i : o e ' I
. wj.%\:elo'pmcnt (ERDA): - . v X 50.6]  168.5 342.5\)
Applied energy technology d
AN (3 ] IR ) B2
Nuclear explosion S .
applications (ERDA) 3 1.3 1.0

Redctor safety (ERDA) - - - -, 283 24.0
Reagtor safety reséarch (NRC) .

3479 5419 4833 -

’

9.6

7.}

Integrated nonnuclear energy
research (OS), (Intenor) \.,

Coal QRilization (ERDA)

Petroleum and natural gas

In sity technology (ERDA)

Solar and geotherma

Solar energy develop
(ERDA),

Geothermal efiergy
developrient (ERDA)

Conservation

Bonneville Power
Administration (Interior) .

Energy conservation (0s)

(DOT) ..... eeeeescianeens

Electric energy systems and
energy storage (ERDA)

End use conservation and
technologies to improve
efficiency (ERDA) .....
nergy extension service .
(ERDA) «eveevnanans Feeneen - 7.5

provement in power ! . 1 -

¢ systems technology (TVA) .... . . : . 739 . X 7145

Biothesmal research (TVA) ..... . . ' (¢) . .-

Other. . *55. . . ) } 10.8 . 0l¢ 313

Federal Eﬁcrgy Administration .. . - . . 6.1
Energy systems (RANN) (NSF) .. . 2.0 . X 3.7 . 4 *)
Energy programs (NASA) - — - 7.2 . X 25.2

. Health, total 126.8| 1,1258| 1,338.0| \1,588.8] 1,6243| 2,096.4. 2,769 | 2,3655| 2,622.2
Biomedical research ....... P . : 17115.4 350, ,422. 1,864.2 ,975. L6111 2,392.7

Disease control (CDC) (HEW) ... . . 4 6. 163 , 13, . 215
Drugs and dcvices (FDA) | - . .
14.9 . . 144

(S¢e {oolnole: at end’of table.)
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[Dollars in millions]

£

* o

" ‘Federal R&D pbligitions by function, subfunction, and agency program: fiscal years 1969-78 — Con.

" Function, subfunction,
and agency program . .

.

- Actual,

Estimatgs -

1969

' 1970

. 197

“1972

1973

1974

1975

1977

1978

”National Cancer Institut¢
(NIH) (HEW)......... reeees
National Heart, Lung, and
Blood Institute (NIH)
L (HEW) i
%" Natlonal lnstltutc of Arthritis.
v Metabolism, and Digestive
4 - Diseases (NIH) (HEW) ..... ges
; Natmnal Institute of General
. ?Medical Sciénces (NlH)
(HEW) ......... Neacessaaens
National Institute of NeUro-
logical and Communicative
Disorders and Stroke (NIH)
(HEW) coeirnenenninnnn..
National Institute of Allergy
and Infectious Discases (NiH)
(HEW} coiveiiiinnennnnn.,
National Institute of Child
Health and Human Development
. (NIH) (HEW) .. ceersereneane
“National Institute of Dental
Reséirch (NiH) (HEW) .......
National Eye institute (NIH)
(HEW) coiieinnnnennnnn.,
Nauonal Institute on Aging
(N1#) {HEW).....ovvnvennn,
Division of Research
Resources (NIH) (HEW) ......
john E. Fogarty International
. - Center (NIH) (HEW) .........
National Lnbrary of Medicine
(NIH) (HEW) .......cvuuees,
Scientific.activities overseas
(NIH) (HEW)...... e reeeann
Office of the Director (NIH)
(HEW) civivnnnnnn e,
- Division of Biologics Standards

National Institute of Environ- °
mental Health Sciences (NIH}
(HEW) :

Office of International Health
(HEW) oooveennrgeeennnss

’Aviation medicine (FAA)
J/ (DOT) evseiinnienennennnn,

Medical and prosthetic _
research (VA) ....... L SR

Menta'l health .,...oovevuvenn..

A Mental health
(ADAMHA) (HEW)

Delivery of health care

TERE
¥

HeaI;h services research

&+ (HRA) (HEW) -

£~ National health statistics

4 (HRAY(HEW) ..............

-+ Maternal and child health,

= servjces (HSA) (HEW) ceeeee
QO planning serviccs

f:?[lqo(uew)

(NIH) (HEW) .ocouvvennnn i |

] $165.7
135.6
116.8

~ -

90.6 |

102.9

57.0

l&

$166.5|

135.7

110.2

83.6}

79.5

- 61.3

. 217

(*°)

66.1

s2Ms

1706
116.5

95.8

85.6

80.0

28.5.

(*°)

65.8

101.9

5.4

3.8

5.6

68.4

i 370.6|

LS

226.8

123.2

RN

104.5

23.6

2.8

73.3

$6.4

5323
306.9 |

*157.9

J26.9°

124,3

128.5
49.6
39.2
)

N
129.5

5.2

84.0

126.7

$7.6

*605.0
ot
3068,

159.5

X2
135.01
130.0
130.0 -
A4

442

39.3

°)

93.8

1445

1321

117.8

851,

2.3

16.7

96.7

173.0

$10.4

728.8

3736

199.0

159.4

147.8
1325

135.2
50.9
59.1
27.6

137.0

8.0

3.4

109.4

?.8 V

s

741.7

382.6

« 204.7

178.6

1544

£ 14638

" 146,0 - *

54.6

56.5

3.2

110.8

104.7

85.7

108.3

94.3

"94,0F

108.4

1080 -~

94_.2

F

85.7

108.3

94.3,

,94.0-

. 108.4

108.0
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Fedenllu‘:b obligations by function, subfunction, and agency'program: fiscal years 1963-78 = Con.

o , . {Dollars in millidns] - . .. )
s e - . . . ~
; ‘Function, subfunction, » N Actual v ‘ . Estimatts. )
o -and agency program r969 | 10700 | 1971 | 1972 | 1973 agna | 1975 | 1976 | 1977 1978
S - v .
° . Patient care and, special health . U CL . ® -
s+ services (HSA) (HEW) ........ $2.0" $1.9 $2.0| ~s2.1 $2.8 $3.2 $29Y » $35 $3.8 $3.9
£+ Indian health services (HSA) . ) \. .
o - (HEW)...... eenn Ceeeeeans 6 6 7 8 8 .9 1.0 10 "0 1.0
2. Special foreign, currency ) - - .
w program (HSA) (HEW) ~...... 1.9 5| . 34 15 1.2 a8 12f .49 22 ;
: .. Emergency medical services . . , . ’ : .
L7 (HSA)Y (HEW) ..ooovneeenens - - -1 - - - 4.4 41 3.9}" -
" Health and nutsitjon (QEO}" ... - 22.2 32,0 21.7 - 4.4 - - - - -
© Rurat health and health care \ . , . ) g
" demonstration (SRS)(HEWJ ... L - - q_ - N L 20.1 22.0
Drug abuse prevention and . ; : <
rehabilitation . . oo voeerneones 52| sl 213 36.1 a94] 1592| 499| 465 47.6]  48.2
* i Drugabuse program (VAY ...... - - 3 N 1.0 8 3.0 1.0 1.0 1.0
Special Action Officefor . . ‘ v ‘
Drug Abuse Prevention ....... .- - - - 120 111 3.8 - = =
.Drug abuse research . - ' 4 .
(ADAMHA) (HEW) .cvvnees 10.2 12.1 . 14.5 27.31. 29.6 34.0 34.0 338 . 34.0 340
Alcoholism research ™ v { ,
(ADAMHA) (HEW) .......... © 50 5.2 6.6 /8.1 6.9 13.3] ‘11 na| 126 13.2 |
’, L -
Environment,total . ...coc0uvpcnen 315.2 3541 464.6 533.3 i 651.5 693.0{ _~ 837.1 899.4 . 1,1(00.7 1,098.3
Environmental health and ] .
safety ceveeeens cerecenen e 120.0 141.0 152.5 ) 192.1 207.5 229.2 294.3 366.6] - 426.6 449.2
‘Human health and safety ) - .
research (ARS) (USDA) ...... 8.5 95| » 9.8 12,9 15.4 *15.6 8.5 9.3 10.2 114
National Fire Preventionand | .
Contro! Administration ¢ .
(Commerce) .Trrrg vt - - - - - - 3.6 6.4 7.0 6.7
National, Institute for i -
Occupational Safety an : .- -2 ke
Health.(CDC) (HEW) .. \...... 151 10.7 12.2 19.0 23.0 28.7 29,2 318 38.9 40,4
Food safety research (FDA) ° ' A ) o
(HEW) .................... NA 14.8 < 1291 13.6 10.0 13.2 10.3 . 9.7 1.2 124
Radiological products research R .
© (FDA) (HEW) ...oovevennens 124 1242 46| 1257 3.9 9.0 5.4 5.9 6.8 3.5
Special foreign currency ) . ) .
* program (FDA) (HEW) ....... - 5 .6 .8 - .- - - - -
Health and safety research ’ . . . . . y .
(Bu.of Mines) (Interior) ...... 2.2 109 20.8 323 309 =« 30m| | 319 34,6 7 358 35.6'
Occupational Safety dnd Health , " ’ , » N\
" Administration (Labor) ....... ) A Ay’ 3 2 9 1.4 2.0 2.9 3.3 43
\ Materials Transportation \ R y
Bureau (DOT) .. vveedeven - " - LT - - - —~ - 1.0 %
Consumer Product Safety . i . I,
- COMMISSION « ..o vinanozernns - - - ~ h3 4.3 6.0 5.6 7.2 6.1
Air uality éffects .
research (EPA) «.oovvereoenne ] " tn **) 54 10.7 2.1) , 152 14.1 19.3 16.0
* Water pollution effects : - )
research (EPA) ...cooveneens el -0 ) 1751 I *) 1.1 LON (25 38 )
Pesticides effects résearch . o
(EPA) oeereeelunneenannes el o ¢ . 1.8 20t 20 254 - 8.3 \ 8.7 8.0 "
Radiation effects research / s . .
T U(EPA) eeee eeeeieeaes (**) () *) ' 1.6 2.0 120" 15 1.6 9 o9,
' Interdisciplinary effects : . . ~ .
© research (EPA) .oweevnerones - - - 3,9 3.5 .35 32 6.2 5.2 5.4° .
1 . -~
Water supply effects . ) L@ . . .
research (EPA) ...convvrenee - - - - 1.4 211" *29 9.1 13.9 13.0
Toxic substances effects ' . & *
research (EPA) ... ceceeenne C - ‘8- - - I - 6 8 1.5 1.5 " )
Epergy-related environmental {0 . - : . ‘ ~ L
effects research (EPA) ........ < - - - - -1 139 36.7 370 34,7
Q mironmental and fuel cycle N AN , ’
EMCrcscarch( ) \ - ‘-\\ o= -1. « - e P 2,5 7\3-'/ 13.1 16.4 o
Tootnotes at end of table.) ~ -t — 'IL' > o o
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: ’ral R&D *mm and agency program: fiscal years 1969-78 — Con.

. [Dolars in millions} * .
= L . . ~
: Funcdon,subfunctiqn, ’ ’ A‘ctual \ Estimates
.. and agenicy program . 1969 | 1970 | 1911 [ 1972 | 1973 | 1974 | 197s 1976 ) 1977 | 1978
e > /\ L
~ N
§ ~ ! . 3 s1354| $160.6| $1860.
$89.4 $90.3 $91.4 $93.5 $103.4 $115.5 $1 54.0
- . v 39,9 a35] 381
........ 80.6 101.0 159.6 166.4 219.3 228.4 302.5 272.3 386.4 350.3
. Environmental quality studies
. +(Civil functions) (DOD) .......|: - - - .4 1.9 2.1 £2.1 2.7 3.0 32
.Aquatic plant control research ’ ’ : ’
-, (Civil functions) (DOD)....... NA NA NAJ NA NA NA NA .9 8 1.1
Fish protection and fisheries . . . T
-engineering (Civil functions) / .
. (DOD).iiieiiiinn * NA NA NA B:%y NA- NA NA 3.1 28} 2.9,
" Dredged material research 3 e
(Civil functiops) (DOD)....... ~ - - - NA NA - NA 9.4 5.9 1.9
Environmental and water '
"+ quality operational studies .
* 4Civil functions) (DOD)....... - - - - - - - - 1.7 2.0
.+ Air and noise pollution , . .
{FAA) (DOT) vvevvennnnnn. 4 1.2 .1 . 55 5.3 4.5 6.4 43 5.2 6.7
Air pollution and environ- .
mental protection (FHA) .
1§20 2 ) “) 2 3 .8 9 11 1.3 1.0 150 1.3
Pollution control and . . . " x
abatement (OS) (DOT) ....... 0ol 5 1.9 12.7 10.1 7 4.9 1.3 1.3 2.1
Congrol of pollution from 3 .
spillage and waste-(CG) .
(DOT) neevvennnnnnnnn., . 2 1.6 3.2 6.8" 7.8 8.1 54 |- ’.5.5 7.1 7.6
Pollution control and abate- -
m¥h,(UMTA] (DOT) ........ - 1.9 3.4 1.1 - B S ¢ 13 14 L5,
~Air quality control (EPA) ....... 13322 13441 1545 48.2 63.6 51.6 47.4 37.7 51.6 41.2
Water-quality control (EPA) ... .. 13336 3321 1364.9 45.4 52.3 57.6 495 * 58.3 80.2 8.5
Solid waste management . [ 3
(EPA) vevrvneinnnna. .. 55 5.¢ 10.4 7.7 30.7 7.0 7.9 9.7 9.9 125 -~
Pesticides control (EPA) ........ NA 1350 135.2 2.2 3.1 7.6 9.2 2.6 6.4 5.6
Radiation protection (EPA) . .. .. Wiz 132.2, 1317 1.3 4 16 L1 A ., 3 *)
Interdisciplinary-studies ' = ofer
(EPA) ooiii ... . A - “(*) 3.5 10.1 14.6 19.2 18.7 29.4 22.7
Water supply controi (EPA) ..... < - - -1 7 73 1.4 1.2 4.4 4.3
" Toxic substanges research . ) . -
A) e -~ - - - - - - 5 ~ 1.5 4.3
&Yﬂ:ﬁlatﬁd environmental . ’
"/ control programs (EPA) ...... & .o - - | & - 17.6 80.7 530] ° 888 68.2
Nuclear materials security and . ) , . . . .
safeguards (ERDA) .......... 2.5 | 4.4 3.8 . 38 4.0 44 6.2 1.8 27.4 37.9
Environmental quality - ’ .
) monitoring (NASA)..... Peeen - ‘- .- 3.2 3.1 224 39.6 L3114 38.5 3718 °
’% Environmental quality - ~—r— : , ’
(IDQE) (NSF) ....%\vnen.... - - 2.3 54 4.7 -’49 4.6 4.1 5.5 5.8
_ Environmental effects of ==~ ~ * . v ’
. .- energy (RANN) (NsF) ...... ‘ - - - - - 11 1.2 1.4 - -
.- 'Regional envi::%?tal systems '] . . ) ’
**. (RANN) (NSF) \..... e 1T, - .3 43 10.2 1.1 6.1 81 6.5 6.0 5.5
;  Chemical threats to man arid . 4
;. environment (RANN)INSF) .. -~ 3 1.5 5.0 651 6.0 49 5.9 ’7.5 5.6
§ Reglonal water'quality ] - . .
: management (TVA)....... g 13 -6 4 4 5 -6 5 ST B 2
\ Control of reservoirecology. .. F . . N
Too(vA L Veveeeasees . 3 4 410 5 5 - - - - -
Environmental quality pro;pcts . - - - i
(TVA) coann..... LY < (%) . 1 3 -~ - T~ - - -
+7 Environmental R&D (TVA): - —— 2 2 - - - - B -
13+ ~Air pollution studies (TVA) g 8% 10f 1.0 1.8 Al - - - - -
Y - i a .

[1~ (Seefootnotes at end of table.)
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1Federal R&D o}!igatlons by function, subfunction, and agency pvogrém: fiscal years 1969-78 — Con. . ,® o
. N ) ] .
. T A [Dollars in millions] d . .
‘" Function, subfunction, . Acdl _ . Estimates \
and agency progam -, 1969 1970 | ‘197 1972 | 1973 1974 |, 1975 1976. | 1977 | 1978 ‘
7 2 d i 2
{  Understanding, describing, and  ° 2 . [ § >
predic‘ting the environment ..... 4‘44.6 $h12. $152.5 | . $174.7 | -$224.6| $235.3] $240.0 $260.5 $287.7 . $298.8
‘Fire and a‘tmospheric science . . G e
) research (FS) (USDA) ........ .3 3.5 3.7 4.9 7.0 7.5 81l 81} 87 8.8
Environment programs . Tt : . ’
(NOAA) (Commerce) ........ 23.0 27.2 44.3 499 | 462 47.3 523 '.53.8 56.3 56.9
Basic environmental services . . ) ! ‘
" (NOAA) (Commerce) ... ... N ") ) 217 232| . 192 2481 =~ 228 231 - 246
Public forecast,and warning A B : | (
. services (NOAA) - : v . . . : .
(Commcrce) et sanaasen (") *) ") 6.1 6.6, 6.6 8.2 8.1 9.4 w.2 »
‘e Specialized environmental ' . R v '
services (NOAA) N & " . o -
(Commerce) ....eveennnnn ¢y (*) (*) 5.3 35| 7 30 34 4.0 4.2 4.5 .
Weather modification ) : "' .
(NOAA) (Commerce) ....... (") ‘)] - ") 50 42 6.1 |, 6.2 5.9 7.3 5.3
Environmental data and ' . T N
infotmation service . o .
(NOAA) (Commerce) ... .... ") *) ®) 15, 1.2 1.7 26| ¢ 28 1.5 "5
_ Global monitoring of L \ . : i . e
climatic change T ) . “ L N I .
(NOAA) (Commerce) ....... M| . ¢k " 2 A" 6 2.1 1.8 18] F 19«
Mapping, charting, and : . i : -
surveying services . Rz . ‘
(NOAA) (Commerce) . .o. ... ") (M) *) 4.8 44 69 43 4.5 4.4 61 g
Maritime technology N B A
(NOAA) (Commerce) ... ... (") (') (') 5.4 28 3.1 9] * 3.8 48 39 .
Marine ecosystems investiga- .
tions (NOAA) (Commerce) ... - - - < 3.7 4.7 5.2 6.9 8.1 9.4 ,
International projects (NOAA) . - . s ..
(Commerce) «-veuvniiinnnns NA .8 .6 4.4 58|, 85 6.4 7.9 8.0 65 - :
Environmental satellite services ¢ . N 5
(NOAA) (Comm‘erce) ..... ,J 29 31 . 3.0 3.0 29 44 5.1 s1] ¢« 5.8 8;1
Mapping of earthquake . . ,
, geologic hazards and ; .- . . . IR T
earthquake prediction y !
(GS) (Interior) «ccoevuevnnnns 1.2 14| . 15 ‘1.8 5.6 7.7 nol” 123" , N7 28.0
Aviation weather (FAA) - ° o )
(00T) ....... eeeenn Yl s 8l 6 22| 15 122 18 2.3 5.2 5.2 \
*Earth dynamics monitoring and - i - C ¢
_ forecasting .(NASA).. ERRRETE - | 5.6 1.8 nil). 16.8 11.4 7.0 10.9
Ocean \condition monitoring * . ] .. R - R /
and forecasting (NASA) ...... 73.4|. 59.8 65.7 ) > . . 234 37.6 435 26.4
. Wegther and climate
. Sobservation and fore- . ~ , . : .
casting (NASA) ....s..... &, I 62.3 86.5 81. 60.9 4 57.7 519 42.1 5
tnterhational Biological . ’ ‘ - : !
Program {NSE) .,..cocvonnns .8 4.0 7.5 9.5. 9.21 = (') ') (*4) R} I Ll |
* Global Atméspheric Research c o e v 1o ‘ )
- Program (NSF) ... ,eeoveene- 5 1.5 19 .24 3.3 3.2 42| - 4 4.8 5.4 N
o Climate dynamics (NSF) ....... - - o -1, - -1 10 2.1 43 4.7
Environmental forpcasting . . ) i , ’
(IDOE) (NSF) vvvveunvnnenn - - 7.1 7.8 6 . 35 53 6.4 55 6.6 =
Arctic Research Program . R .- . .
. INSP) ... e - 7 19} 3s{ . 30| - 37}° 32 36| . 48 53 -
U.S. Antarctic Rescarch - ,
Program (NSF) ........ P " 6.9 741 7.8 8.7 19.7 2451 5.0 32.1 471 49.0 .
Weather modification {RANN I % t P ‘e N .
(NSF) vevvvnnecnnnnnns - 2:4 “26] ¢ T3, 4.5/ '5.2 3.9 40 438 43 - 27 o
Earthquake engineering . - 5 . : o
Q ANN)(NSF) ... [ .- - 1.0 8.2, 5.4 8.4 5.6 7.6 9.4 213
EMC esearch (RANN) (NSE), .. c| ™\ = -, 26 1.7 1.8 1.7 7 13 — -
[ Lotnotes at end of table.) « - g . I I . ! b T /?7 7
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R&D obliptions hy lunction, sub(unction, and agency prognm flsal Yean 19&78 -~ Con ;s . .j
- P
. B b J - - .{.}
P Dolla;hmilion.ﬁL' - K S TR _
_ L :
. J;'unctlm:, sir!\)fyﬁgtion, t e . ‘ . Aétual ” *, Estimates ' :
andagengy program- \ 1969|1950 | 197 | 19m2. [ 1973 | 1974 | 1935 | 1976 | 1977 | 1978 RN
' }‘: ’ - - = - = - S . \
Iresponse to nawral % - . - . I RO . .
“hazards (RANN) (NSF)".. } ol PR P Y- = - $F $12 013 $1.6 .
;nceandtcchnology base, - . . . ‘ N A poer A S
......... Boat e 95134 $524.8) 95238 360127 $604.7 | s6946 | 7st6 | 839.2] ‘9s26| 10899 <. ¢
Baslsfnr nationdl physical 3 i | 4 . o~ ‘A T,
* . measurement system (NBS) . N . o . - :
e ~(Commerce) ... doweieseetl 164 T80 146 156  s8(.c 181] .189). 202 20| W3, o,
i=7 Special foreign currency program ! SN A PN R -} - :
g‘;\? "(NBS) (Commerce).......v.,. PR - - - - — - ) i 2
‘Patent and Tradcmark Oﬂ'ce l R A N 2 . i . )
R (Commerce) ,..sh.auuiin..lii 4 ¢ 4. 6 ..6 .6 K N I 3 4 4
..-?' . Library of Congress ........ A 1.8 £1.9 2.5 2.3 2.6 2 26}~ 3.0 3.1 34 . 4
{ " High-energy physics (ERBA)..‘.... . 1186 1205] 1185 116.4 1226 °125. 136.2 @;&/ ¥70.04  188.0 '
Nuclear physics (ERDA) ... 72 . .- , - : o e, 546)| 5649 68.4 o
Basic energy Sciences (ERDAY . z... } 12851 1236 1240 i |- nng ) o 135.5 { 112.9] 1289] 1474
Sustaining university profram . . e I .t ¢
(NASAY ..oteeernennyniitn. 89| " a1 = o L .- A - - . - "
Matérials proces$ing in space - R c/ . e . .
(NASA) .ooviininnenn. - - X - - - 43 6.5 8.3 a6} 213 -
Mathcmatlcai sciences rc;carch X ) \( . )
project support (NSE) .. :...... 12.7 12.7 12.9 13.9 14.3 15.3 172 182 21.2 23.4.
Computer research projest . X - T =
- support (NSF) «,.ocovnnnnnen. 1.4 13.0 9.9 12,5 9.4 10.3 12.3 13) “T 187 17,3
. Physics research project , ) 4 . .
» support (NSF) ..:....... Slees 25.7 238 25%| - 327 334 38.7 44. 41.9 56.7 61.8
Chemistry research project . R . ‘ “ 7 ':)1\ .
. sypporyINSF) «..oiiiiinnn., .17.8 17.4 19.6 R3.1e 21.3 | - 284 34.2 31.5 .36.2 *39.9
' * Engineeriqg research project ) N . - ‘ <7 . .« ! .
"support INSF) .......,.v.y.n. 16.0 ] 167 A1 25.1 25.0 298 35.8 37.6 417 44,5 .
> 'Materials research project . - 7 B > 7 ’ -
support (NSF) ...0....,:.0... 7.8 7.7 . 33.3 3191 , 37571 455 485| | 53.9p 588 C
-Astronomy research project °* ' i . e ¢ . .
support (NSF) .,.. ..comenen 6.8 5.8 6.7] , 1.8 W 98 10.0 10.4’ 12.9 14.6 *
.Atmospheric sciences research ) . ! : R . , * .
project support (NSF) ..... reus 8.2 7.9 9.4 ns| - ns 12.9 144 15.2 19.1 20.3 .
Earth sciences research project 1, -1 N - : d
. support (NSF) -.ovsunnnnnnn. . 7.9 v.81% 8. 9.5 9.9 11.6 135, ‘164 17.0 21.2
Ooeanography research project - Co ! 2 . ) ‘
support NSE) «ovvnvenrennn.. . 110 8.9 10.0 12,6 12,1 14.1 1591 ‘167 +18.9 20.6 he
' Physmlogy. ceflular and molecular . ‘ v ~ v .
‘¢ ~ bhlegy rcsearch%ro;cct 3 . o ‘ ’
suqurt (NSF) “Pooeniinnnne. V276 28.0 2.6 /7 345 21.2 38.4 43.7 46.7 54% 626 .
Behavioral and neural sciences " . ‘ ! ) : . A .
research proj'cqt support (NSF) . 8.2 8.8 . 13.0 15.1 14,4 17.5 19.3 2.1 251 30.0 ,
; Environmental biology research T , . ) . .
S project support (NSF) ......... 7.0, 8.6 8.5 03] 176 229 . 272 28.6 326[ 357 .
=« “Social sciences reseirch project ) ) i : N ‘ :
; . support (NSF}- 2. 0euennennn, 10.8 10.9 13.0] 77 16.6 P67 -19.1 18.8 | ~ 20.0 22,9 25.5
Oteanographic facilities opera- "o . L d T < ’ v
ge - tions support (NSF) ........... a 8.6 7.4 , 8.2 9.6 . 10.0 ) 14.6 les 15.9 a8.5 . 12.8 .‘w
» Solarcclipsesupport (NSF) ....... -1 ¢ ¥ N | 1) (¢) d b - - N sy
%" Ocean sedjmént’ coring - . - . - . .- . Ny X
;‘ program. (NSF) ..... . 2.4 6.5 7.1 9.1 9.7 (- 12 '$123]° 127f, -13.8 142:»
g : .Saknce infprmaﬂon activitic 5, - ’ - R :
~{NSEy. L. .. 6.4 7.0 7.0 7.5 94| % 79 5.4 61] ,-53]|, 83 ;
* *Nationat Astronomy a ‘ A ) K ’ ) ‘ v Lo
lonosphere Center (fiSF) . ...... T - 14 23, 30 28 3.4 33| g ar] © 40 5.9 :
Kitt Peak Natlonal Offservatory 1 - f ) T | - : -
(NSF) e e tgeseeetiaenaans 5.6 6.4 7.1 7.3 6.2 8.2 7.2 8.0 8./2__ 8.7
4 ', n'o-Tololo Inter:American . . . K . 'y ]
&7 Qbservatory (NSF) ...... PO 1.2 1.5 2.0 21 2.0 24 25 | 337 .. 32| 8 e
% . National Radnqﬁtronomy . ‘ |, ' T + L ‘E Cou
3 "'A Observatory (NSF) cettaovevses <173 S.I +6.8 6.5 64 - 7.5 5.8 5.74) ) 6.5 W97 7
ié Q neuteadomb o . . 1_42 T, -,




Fedenl R&D obligatious by function, subfunctjon, and agenq ptogum fiscdl years 190&78 Con.
' lDollar{jn millions] '

Function, subfunction, Actual : Estimates

‘\and agency progrqgh. 1972

1973 ’ 1977 [ 1978

e

’!thlénal Center for Atmt{s‘pﬁcnc N R . . ) .
. Rétealeh (NSF) e _$10. . . $17.2 | $143 . _$19. $203| $239
nto Peak Observatdry Q . .
r‘{N q.“ edoswccovos 2....7.@@{ ) bt * . * J
Exploratory research’and K :
, technology a\smsmem \RANN) : . . -
(NSF) ..... Seeimrrrnaes . L_:;. | . . . . . sl .1
Science Assessment, t’ol‘cy, an ’ -
Planning (NSF), . . . 31, ] : . . . 5.3
Special foreign curf&?f;y g ) :
program (NSF) +1 7%
Office of Science a\ndﬂt‘
‘Teghnology
Basic research suppért
{Smithsonian)

7 Transportation and communica-
tionsy total

Civil supersonic aircraft

~ {DOT) eevvenns e resensesees

Civil Aeronautics Board

Aeronautical research and
technology (NASA)

Air traffic control (FAA)

A

Navigation (FAA) (DOT)

Other air transportanon R&D
(FAA) (DOT)

Ground

Federal Highway Administga-
tion (DOT)'¢ .

Railroad research (FRA) (DOT) .

High speed ground transporta-
tion' R&D (FRA) (DOT)

National Highway Traffic Safety
Admimstratlon (DOT)

Urban Mass Transportation
Administration (DOT)'*

Mariumi‘ Administration
- {Commerce)
Cozt Guard 1DOT)“
Mulumodal
© Office of thc Secretary
‘(DO
Communications «........ ceeeee

Office of Telecommunications -
(Commerce) .2
Federal Gommunjcations
Commission .eoceeece. pooese
Office of Telecommunica-
tions Policy .
U.S. Information Agency . .¢
Space communications
(NASA)
Telecommunjcagjons (RANN)
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fedenl obligaﬁons by function, subfuncﬁon, and agem:y program: fiscal years 1369-78 = Con. _ - ’
’ , {Dollars in millions] .
[y . *
Function, subfunction, . . Actual Estimates .
» and agency program 1969 | 1970 | 197 1972 1973 | 1974 | 19715 | 19%y | 1977, | 1978
“Natural resources, total ........... 182010 | $237.5 | $3260 | $354.0 | $341.0 | $340.8 | $44d4.6 | $488.8 | $546.9| $609.8
Mineral .. ...ccieiiniiiinnnn... '42.0, 47.1 54,0 ' 54.6 60.2 760 152.4 181.6 198.7 193.7
Métallurgy research.{Bu. - . . “fe
_Minés) (Interior) ..... e 11.3 12.2 13.1 13.7 15.2 15.8 17.8 249 25.3 25.4
~ "+ Mining research (Bu. Mines) . X )
(Interior) .................. 7.4 8.0 8.9 5.’ 6.4 12.9 50.5 63.3 72.4 69,0
Min¢d-land demonstration T .
(Bu. Mines) {Interior) ..\..... = - 1.3 2.8 46| 53 6.0 7.0 10,1 4.1
: Other mineral resourtes s |7 o ’ . = '
23 programs (Bu. Mines) 7 . B . ‘e ‘
" (Interior) ...... eeseensanas 3.1 33 2.1 1.8 1.4 1.4 1.4 1.5 1.6 1.8
: Nationa) petroleum Teserve in , o - . '
Alaska (GS) (Interfor) ........ - - -1, - - - - - 1.0} « -
Geologic and mineral resources : ° .
‘ surveys (GS) (Interior) ....... . 199 22,8 22,6 2}1 278§ . 345 70.0 711 78.0 80.7
: Conservation of 3nds and - T '
minerals (GS) (Interior) ... .. 6 Wi N 1.9 2.6 3.7 547 58 7.4
Seabed assessment (IDOE) ¢ . .
(NSF) teiieiinniininnnsnns -8 - 53 3.7 2.9 3.5 . 31 3.2 3.6 4.3
Advanced processing technology . -
(RANN) (NSF) .......u..... - ,Z - - - -1, - - 52 _ 9 1.0
. Water. .ooomeeeocencnnennneens 64.9 69.6 73.6 p* " 799 73.1 61.8_ 63.6 | 64.8 70.7 78.6
ed mana me;t . ]
search (FS) (USDA) ........ 3.9 4:3 4.6 6.3 6.6 6.7 8.7 78 8.0 8.5
Coastal engineering R&D’ N ’ '
studies (Civil functions) - - ‘o .
(boD)..... tesessscenronan 3.3 3.4 “3.4 3.5 3.7 5.1
Materials research (Civil ,
functions) (DOD)}-........... 1.7 1.9 1.9 1.7 1.9 2.2
-, " Flood control and navigation . .
_R&D (CMI functions) 9.3 '+ 9.5 8.6 10.6 . >
(170 1 ) R 1.8 3.1 ! 25 2.8 3.1 4.5
Water resources planning * . 1 -
studies (Civil functions) ' ,
21270 ) I 1.3 8 LS 1.6 1.4 3.2
Streambank erosion contro}
(Civit. functions) (DOD) ....... - - - - - ®_ - " - 2 4+
Bureau of Reclamauon '
(Intenor) .................. 7.2 7.3 9.2 10.2 9.7 7.4 7.8 8.3 10.3 9.0
Water resources investigations o
(GS) (Interfor) ... cevnn.... .. 11.4 13.3 4 14.4 141,5 15.0 16.1 8.3 20.1 22,5 . 242
- Saline water R&D (OWRT) . - . - ~
(Interior) . v.oovevnnnnnnnnn. 22.0 241 24,0 24:6 20.1 9.5 N
Water resources research , ) \\’ . 19.5 12.0 185 211
(OWRT) (Interior) ........... 10.7 10.8 12,4 13,4 13.3 12.8
Soil-water relationship (TVA) ... 2 2 2 2 R - - — 1A - -
Water control mvestlgations ' - !
o (TVAY st . A 2 R .1 .- - | - - - -
Land ........ S 243§ 27131 318 40.8 47.4 47.1 59.3 5.8 69.3 74.6
. Cooperative forestry research b N
. (CSRS) (USDA) «.vuune..... - 34 3.9 4.7 5.0 4d 6.2 « 7.1 7.5 8.2 8.2
v Timber managemenit research ) )
(FS)(USDA) .o ennnnn.... 9.0 9.8 . 106 12.8 13.0 14.3 16.0 16.2 16.8 16.6
Forest insect and disease R
research (FS) (USDA) ......7.|. 6:2 7.2 7.4 9.2 9.5 10.7 17.3 18.2 19.8 © 20,0
- Forest resource evaluation / . ) . '
(Fs) (USDA) ........... rees .23 2.5 3.2 34 3.5 3.7 4.1 S531° 9.4 13.2
. Special foreign currency ' * . ' - . .
.é program (FS) (USDA) ........ 4 .6 '5 . - - -} - -1 -
Surface environment and min- . . - . b
ing R&D-(FS) (USDA) ..... S =1 & - V- i - 1.8 2.2 2.3 26| 2.6
Bureau of Land Management* .
(lntcrlor) ........ eeeeileas 2. 7 .8 .8 .7 7 8 o7 L .9 1.4
* e i
:‘l: lct“ﬁcndoﬂfb’e) 1 50 ) ' \\"r/ Y,
By . ) .
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[Dollars in millions}

F unctlon, subfunction,
. and agcncy program

Actual

*//

Estimates

. 1972

1973

1977

1978

"*'Alaska-pnpellnwelated
" Invesngat{on (GS) ,
(lnterior) ..... teecerearenen
-Land information and analysis
(GS) (lnterior) epesesenense
Forest-and wildland-resource
R&D(TVA) cvevienee.s e
improvement qnd establish- /
ment of wildland vegeta- N
‘tion (TVA)
Biomass utlhzatlon (RANN)
{NSF) t.cvuennnn teeedonene

Rccrcatlon

Wlldlifc range, and fish
habitat resc‘arch (FS)
(USDA). .. ...
Forest recreation research
(FS)(USDA) o) eevvnvnnnnnns
Bureau of Outdoor Recreation
(INTErTOF) o oemeonovanvnnnes
Nationat Park Service ,
(Interior)
Habitat preservation (FWS) ~
(Interior)
Wildlife resources (FWS)
{Interior}
Fishery resources (FWS)
(Interior) ..... feeectoranane
Federal aid in fish resforation
and management (FWS)
(Interior)
Federal aid in wildlife
restoration (FWS)
(hhenor)
Fisheries resource assessment
e (TVA) ceenen. feeeeeaseans

Multiresource

Research on use and improve-
ment of soil, water, and
air (ARS) (USDA)
Sea Grang program (NOAA)
{Commerce) «.oovvueon-s
Earth resources R&D (Civil
functions) (DOD)
Topographnc surveys and
mapping {GS) (Interior)
Special foreign currency
program (OS) (Interlor) . oo ve -
Living resources (IDOE) (NSF) ..
General support (IDOE) (NSF} ..
Resource systems (RANN) .
(NSF) ....... eseeseenannn
Resource-conservation
(RANN) {NSF)
Earth resources’d
monitoring (NASA)
Applications explorer missions
" (NASA) ... .. :

" Food, fiber, and other agricultural
products, total . .

Production

footnotes at end of tble.)
ook
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Fedenl II&D obligatlons,by Iunction, subfuncﬁon, and agency programy, fiscal years 19GS-7B Con. . K

(\ . ¢
c - [Dollars in’ mmions‘l . - 4
- . : > T~ ~ .
ctlop, subfunction, N Actuat ' Estimates
and agency program 1969 | 1970 | 1971 | 972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978
- - }
: Research on animal produc- ol . /
i, . tion (ARS) (USDA)....... .. s . $33.1 $34.7 | $41.2 $47.1 $53.8 | ~$59.3-
o Research on plant production ’ ot " ,
y (ARSFIUSDA) .. % .en.n. .. $745 | 4809 | 9935 | 81024 |} o1 gggf 773 | 87| 1015, 1176
Food and nutrition rescarch - o . )
(ARS) (USDA) ...uvennnnn. 64 6.5 764 89| 33| .148
S Special foreign cﬁrrenoy ' ) : T
, program (ARS) (USDA) ... ... 5.7 4.9 438 836 e 7.3 66| 11 83],/ *15 <&
Agricultural research under . ) ! ) v .
. the Hatch Act {CSRS) s . ) 1; ’
: (USDA) o.cvvvrinnnnrennnn . 515 55.5 61.7 65.2 69.1 70.2 71.3 84.9 99.3 107.4 .
Agricultural research under ’ st v XY
the Morrill Act (CSRS) 1 - . : ‘ Q,
(USDA) ..cvvvivininrancnns 3.3 1.6 1.4 124 15.4 11.5 15.2 19.5 19 19.2°
Ocean fisheriesand living o /
marine-resources (NOAA) I . ® - .
(Commercc) ............... 319 327 23.6 39.5 36.1 29.0 43.5 |~ . 46.3 518 571
Innovative biosynthesis tech- ’ , - * o/ >
niques (RANN)} (NSF) ........ - . - - - 2 - . 1.0 S 22 2.2
Nonconventional protein % , -
(RANN) (NSF) +.ooeennne ... v | - =] - - - 4 3 1.00 1.2 2.0
* Agricultural projects (TVA) .. ... 2 2 3 3, 3 T2 2 1 - 2.
Fertilizer development (TVA).... 4.3 AS | 48 49 |+ 53 -5.5 6.2 6. 9.4 1b. 2
Marketing and distribution ....... 52.5 ) *59.4 55.8 56.4 54.4 56.2 70.8¢ 76}‘4 81.2 88.6
Marketing efficiency (ARS) / ' - ’ g .
¢ (USDA) ................... + 340 . ~34.5 46.1 48.7 5@ -~ 5§5.7 -
“Expansion of agncullural . T . . - ‘
exports (ARS) (USDA) ....... 1 385 |« 436 92| 393 1.8 1.8 1.8 21 72 74
Consumer services (ARS) . .
(USDA) «2uvnrennnenannnsd A 4 . .4 5 6. 6
. Economic Research Service - . v
(USDA) e leeeacecacaceaann 13.2 149 15.5 16.0 16.9 18.1 21.3 ' 240 26.2 28.3 )
Farmer Cooperative Service ) o . )
(USI_)A) ..... eeeeaesanarean .8 .9 1.0 1.1 1.2 1.4 1.2 1.2 1.3 | 1.6
Other .. ccvvereeeacenenacanas 1.0 1.1 1.0 1.0 | - 8 1,2 1.9 2.1 2.1
National Agricultural lerary ’ N
(USDA) .7 .vueeeulon. A 2° 4 2 3 R N0 I N | N
Statisticat Reporting Service . : * ' . s
(USDA) cpreeeeeenaaereanas .6 N 7 i N . .6 1.2 1.9 2.1 2.1
Education, total ... .eeeeennneene 154.8 146.6 186.1 | <1907 | 2142} 1735 149.1 1424 | 2838 | 269.2
Bureau of Health Manpower . v . . - .
(HRA) (HEW) ...evieennenn. 11.9 10.1 16.3 17.8 4.0 3.6 3.8 29 |, 50 - :
National Institute of Education v ; al ‘ ’
\ (HEW) .. .vieiiiinieeeacanas 84.1 78.4 75.6 64.2 118.5 75.7 69.9 63.7 85.7 | 104.0
' Office of the Assistant Secretary . ) L. . o,
' \_for Education (HEW) .......... - - - - - - - .6 1.0 -1.0 1.0
.Occupationhl, Vocational, and 1, . . . .
. "Adult Education (OE) (HEW) ... | - -9 834 56.6 43.0 40.3 "34.9 35.0 | 154.5 127.9
Educition for the handicapped ’ N .
: (OE) (HEW) vvvenenenennnnns 15.5 15.3 14.2 143 | 137 9.9 9.6 [» 16.2 094 109 .
Higher education (OE) (HEW) .. ... , - 1.0 1.1 | 1, 9 1.2 1.2 -
Other education (OE) (HEw)l ..... } 25 1-2 8 { 2 5 a4’ 2 s 3 5 .
Special projects (OEY (HEW) ....... - - - - - - = 5.5 7.9 9.6
Head Start (OHD) (HEW) ........ 4.4 4.5 15 |, AT 14.2 8:7 6.3 5.1 s s,
Institutional grants for ) . st \ ~
research management improve* ‘ ' - -
MENt (NSF) wouereeenen s - - s - - 3 2 - - - - ;
“ - Institutional scaence development - . ) I ¢ .
L INSF) 220 v eeeanieeanans 24’3 16.6 5.3 5.3 - — - - - -
" Institutional grants for science ’ °
SNSF) suvennteneantdlenni. -1 80 4.3 T 3TN\ 27| " - - - -
7y * otnotes at end of table.) A . . <
& . 1 3 2 . :o
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Federal R&D obligations by fiinction, subfunction, and agency program: fiscal years 196978 = Con.

. {Dollars in millions]'
K an subfunction, ) Actual i Estimates N !
g, ag"wf“ RN R A R AN G 1976 | 1977 | 1978 "
3 -
i Science education develo;%e.\ ’ ) . .
s and Iesearch (NSF) ........... f121 1 " $11.0 $p8 $19.5 $153 | -$33.0 $22.8 $11.5 $12.3] © $9.0
s ) : ' - Sy, 0 T @
. |nopme security and social services, g : ) . o ’ .o
N tofal ..cieeenene eessesresases 963 105.6 127.8 125.2 157.2 133.8 148.5 ¢ 1334 1559 148.0

Native American’programs : ~o i . . .

* (OHD) (HEW) { D - - - - - 61 . 4 7
Chjld abuse (OHD) (HEW) ......» - =1 - - ~ - <115 12.7 11.5 11.6
Child development research and S, oo . '

demonstration (OHD) (HEW) .... |/ 3.6 4.8 12.3- 17.3 16.7 - 16.0 15.0 15.3 15.4 15.5°
Programs for the aging (OHD) S e N 1 . .
(HEW). «ovvveeannnnneonnns . 42). 33 2.8 9.0 ‘115 7.4 7.2 4.3 8.9 7.4 ,
* Rehabilitation services and . . v /‘-
~ facilitles (OHD) (HEW) ........ 28.1 | ¥ 274 22.7 28.9 21.8 21.1 21.0 21.7 30.4 30.6
+ Special foreign currency program . : . =
(OHD) (HEW) .....cocecennee .- - - - I - 1.8 25 ™1.9 5.3 -
* > Youth development (OHD) * . . R

(HEW) ©eveeernnnnnnnnneen 1. -~ - - - .- -1, 81 - 3 1.0 1.1

Experiments, demonstrations, and . -, A . . .
related analysis (OS) (HEW) .. ... ’ [ 20,2 173" 17.0 15.3 15.4 , %

Analytical studies and activities - s 8 1. i ™ :

(OS) (HEW) +vevenenenennenns 19.8 | 265 | M4l9) H217 g B2 7.9 1.3 5.0 3.1 5.3

Institute for Research on, / '

Poverty (OS) (HEW) .....veneee - .. 1.6 1.6 1.7 16]. 18

Public assistance redearch and | t *
evaluation (SRS) (HEW) ...\t 12.5 4.2 86| , 5.8 9.2 8.9- 9.6 74 9.2 9.2

»  Social security research (SSA) . ’ - . L
(HEW) wovvennneeneeneanens ) AT . 9.1 9.6 12.2
 Health insurance experlments and 2 7.3 124 10.9 13.6 . 185 19.4 22.6 s . )
_degonstrations (SSA) (HEW) .. . 531 105 10:6 .

Employment Standards . » . N X *
Administration {Labor) ........ .19 2.9 15 1.6 |- 13 9 3.2 43 5.5 5.6

Employment and Triining , } ’ ‘

< Adrmmstrauon (Labor) &...... ' 21.0 20. 2.7 196 | _ 17.9 16.1 15.5 ]7 5 +19.2 17.3
Civil Service Commission . ¢ N 2 4 6 1.0 2.4 3.1 4.4 40 3.8 3.8
= Legal services (o0, ) NI 21 - 4.0 49 | - 6.6 6.7 |- 504 . (*) (*?) ('_') .(")

Research and demonstration . . . . T -
(CSA) ciiveenvenen erananaen - - - - - T 44 8.9 5.2 5.0 -

Area and community development, .
Housing, and public services, : - . P
LOMAl «onnrrreenrnnanrannaens . 49.4 91.1 88.7 87.4 967 96.4 | 1018 | 1042] - 1105 99.2
+ Housing research ( ) . ‘ *
_ (USDA) ..... z@s ........... . 2 2] - 3 2 2 2 2 A 3 4

Rural development pilot , .. . )

" research (CSRS) (USDA) ....... - - - - —]. as| w5 s 15 1.5
Economic Development ‘ : -

Administraticw‘((:ommerce) ..... 5.3 8.8 4.6 6.6 6.3 4.1 10.3 15.1 14,6 4:5

Office of Minority Business v .

Enterprise (Commerce) «....... . -1 * - . - ) ZT 1o 4.6 2.0 2.0 1.6 <]
Department of-Housing and . . .

" Urban Development ....ceveees 21.0 42,7 59.6 . 58.2 61.7 ‘ 64.8 62.0 67.6 62.7 67.7 .
Housing assistance research ..... )y r o e°) (*°) -(?) ()1 b oee) (*°) 18.1 136 |- 140
Housing safety and standards - : < '’ i / . .

o TESEATCh vveerernerrnaasas *°). {*°) (*°) (*) (%) * (*) *°) 64 |. 5.0 49
Housing economic data and ! . . .
analyses «.... R, L {2°) (*) (**) (**) (%) (*) ) 10. 10.8 121,
Consumer and\equal opportumt( ) : ? ' .
FESEANCR o vvmsveevnonnasnss T N O T I {*) (*), A*) )’ 4.1 4.6 . 5.0
Community conservation . . ' S L )
research ....... eeaeenaeeas (**) *°) *°) ()| . ) *) ¢°) 6.4 8.0 8.3 ¢ .
O lommurity devefopment | ¢ 1 ) : . ’ )
[ RIC research ... e T - ) (*°) *°) ) *°) ) () 9.0 6.0

e lootnotuncndofubk} ' L /5,3 T ‘ e ‘ oo




el L o e e : R . . .
shederal RD WMs by function, subfunction, ang agency program: fiscal years 1969-78 — Con.. . . '
“ . . . . - - ~
' ~ [Doltars in millions} '
04- . . [
‘Function, subfunction, J . Actal o N Estimates
it NN IREUN IREITHN IR IREICN IREITINN IREXZI RECRN IR U REE
AT a N
> Energy conservation and . . ~ -
i standards research ,......5... () () ) r ¢oy )1 ) (*) $4.2 $3.9 $4.1
#1 “Program evaluation ............ () () ) |® . (%) ) (*°) () 1.3 1.9 25
£..*  Research program support and ) ; '
~_ utilization ...... —eieees .. *°) {*) {*) **) °) *°) *) 145 1.5 1.9
*) ) *°) *°) *°) *°) ) 6.3} 1.3 1.1
$-.4 $ .6 $ .5 $ .7 $ .9 $1.1 $1.24 1.0 1.2 14
Appalachian Regional : - .

Commission ........... e - - 3.0 -l - - - .7 8 8

Community-devejopment (CSA) . 22.0 36.2 17.9 127 155 12,3 14.2 5.0 14.0 8.8
. Program evaluation (CSA) ........ - - - - - - - - - 1.0
Federal Home Loan Bank : .

Board .....o.ciiiiiiiiiin.s 3 .4 4 S 5 N} Jd 8 10 ., 1.0
Service delivery technology and . . '

systems (RANN) (NSF) ......... - - - - 2,0 23 - 24 3.6 2.0 1.5

©  Service productivity and inter- |- > 4 N -
. governmentai retations (RANN) / .
(1] 2 U V- 1.8 1.6 6.9 2.8 42] . 28 2.9 3.2 3.2
« Intergovernmental science / o
program (RANN) (NSF)........ T2 .5, 8 1.1 46|+ 4.3 2.0 3.6 7.3 5.9
Lt L .
Economic growth and productwuty, s
B (5 ~ ¥ 558 8p.0 98.9 62.8 751~ 719 67.1 83.9 98.1 96.8
Forest products utilization . ) J

research (FS)H{USDA) ...:..... 1.0 1.6 8.3 9.0 8.9, 9.3 9.9 10.4 11.8 1.9
Forest engineering research . .

(FS){USDA) .o o.cvvivunnnnn. .8 9 91 . 14 1.5 1.7, 1.6 1.6 1.6 1.6
Forest economics and marketing \ \ °

research (FS) (USDA) ......... 2.7 2.9 3.2 3.3 3.6 3.7 3.9 38 4.1 4,2
Service$ to imprave_use of i - RSN . ’ o

materials (NBS) (Commerce) .. .. 5.3 5.7 *99|. 104 12.8 12.3 1417 -160 18.1 174
Services to improve the * ' o .

application of technology .. . * .

(NBS) (Commerce) :....t...... 4.4 49 6.2 6.7 5.8 7.4 7.1 7.1 8.0 6.7
Improvement of computer - .

technojogy applications . - . ~ & +2, =

(NBS) (Commerce) ....4. ..... .9 1.0 . 19 2.1 2.4, 2.4 3.1 4.1 4.7 4.7

- Bureau of the Census - e J

(Commerce) ...ovoitvnevnnns . 54| 65 4.1 39 1.0 1.0 <10 L, 25 2.7 2.8
U.S. Travel Service (Commerce) .. - - - - . 8 - - - . - -
Bureau of Labor Statistics o v

(£2DOr) e uvvrereereennnnnnn. 3.8 3.8 © 38 438 1.0 1.7 1.8 1.3 14 1.7

., Labor Management Services * o, ) X

Administration (Labor) .. .,.:.. .1 ] .5 7 .9 1.2 81 . N 2.9 3.0
Office of the Secretary (Labor) . .. - - 2 2 1.2 ‘2.5 2.0 18 2.3 1.9
Bureau of Engraving and Printing . =t . : e

£ (Treasury) ..ooveninnnininnns .6 .6 8 1.3 1.0 1.1 1g 2.8 2.8 2.9
Federal Trade Ct{mmission ....... 5 4 . 4 6 7 9 . .9 1.1 12
*  General Services .

Administration ............... .3 3 2 3 S 1.8 1.8 1.1 14 2.3

Technology utilization (NASA) . .. 4.4 5.6 5.6 6.4 S._2 5.2 6.4 10.4 11.7 1.7
« Advanced industrial processing , . .

(RANN) (NSF}........ ) PN - - 6.0 5.3 8.1 5.5 4.8 6.7 5.4 5.1
Regulation (RANN) (NSF) ....... - - - - - 9 9 4.1 4.1 4.1
National productivity measure- i " .
- ment (RANN) (NS ). .......... - - 28 25 » 6.1 2.6 1.2 2.0 15 15
Distribution and equity (RANN)

(NSF) e ovreniniinenennnnnes o .8 43 4.0 51 2.9 28 3.3 5.1 5.1
Industrial program (RANN) . ) . ’ .

(NSF) covvninngorconcasocens - - - - 8.5 1.7 1.0 . 1.6 1.6 1.6

’g} Mineral market betavior (RANN) . h

(NSF) colveennn Bninnnen, - - - - - - 2 2 ], 10

Systems analysis (RANN) (NSF) ... = ~ - - - - - 4 8

3 a1 end of table.)
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2 Includes laSer fusion priogto 1974,
3 Laser fusion R&D was included in weapons R&D and testing activities prior to 1974
* This total excludes the pirt of this progfam that 1s applicable to space nuclear systems
shown within the space function. -
% This program was redistributed among various other ERDA programs under the new.
agency structure.
¢ Less than $50,000*
* Contribution fothe Electric Power Research Institute for researsch refated o lhe e
utility industry in'general.
* This program was transferred to ERDA and is currently conducted as a non-R&D »{:ﬂy
* ¥ National Eye Institute incldded in National Insti of N logical D 5 and Stroke.
= Natipnal lnstitute on Aging induded i Natorial lnsmute of Child Health ‘and Human
Development.
~ 11 The.OEO- health and gram was ferred in 1974 to HEW, and the R&D
activities undethis program were theveaﬁer continudd.
” Radiologlal products tmavch includes u'nall amounts for general product safety
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'.I’edenl lﬁD obligaﬁons by ﬁmction, subfunction, and agency pmgnm‘ fiscal years 1969-78 — Con. :;‘T“*"
‘ ) « . .~ [Dollars iniwillions] . .
A , . - 1 . .
Finction, subfunction, Actual VU ) Estimates
v 3nd agency program 1969 | 1970« | 197 1972 | 1973 , | 1974 | 1915 | 1976 | 1977 | 1978 |
4
$19.4 $38.7 , $39.7 - - N - - - -
2 Jy - - - - $ .2 $ .3 $1.0 gl R
- -1, - - - - ¢ - 15 28 |+ 28
-J - - - - -1. =1, a .6 4
mationzi cdoperation and .
development, total ......0..... B 26.8 © 322 32.3 $29.5 $32.9 ° $26.7 29.8 445 §. 533 70.8
Departmental funds (State) . .~.... & KR 4 " s 15 15 1,2 1.6 1.6 2.3
“~ Agency for International - N . . o 3 . «
" Development (State) .......... 19.5 27.3 i 29.7 26.0 24,7 21.1 26.7 37.8. 446 60.3
CACHON . aveneneniiineinines L a, - -1 2 2 a1 3{, 3
U.S. Arms Control and Disar- 0 9
mament AZeNncY «.eeevaeeceies 6.0 '4.2 1.7 1.9 2.0 1.4 1.0 T4 2.47 2.6
«{nternational cooperative scien- o - : - .
tificactivities (NSF) ........... . S 4 .5 1.0 |. 4.1 29 ~7 3.6 4.4 5.3
‘ —3
*Crime prevention and conu’olﬁ : . :
t0tal . ieiiiainnnn. feereenns 48| . 86| , 103 25.0 3347 363 45.9 36.3 4897 444
R&D on eradication of narcotic- ’ . N
" \,. producing plants (ARS) ) . , .
(USDA) '....... s e resenasens - - - I.§ 1.6 1.6 16 | . 1.4 14 1\.4
Drug Enforcement Administra- x . !
tion-(Justice) ..~.. ... ... 6 8 1.5 2 1.6 5.0 15 2.5 6.5 3.3
Drogcontrol (LEAA) (Justice) . . - - \ 7 1.2 4.2 63| - 104 | g (") )
Bureau of Prisons {Justice) ....... 21 - 2 4 S|, s 5 6 .8 1.3 20
Federal Bureau of Investigation . f . . ,
(Justice) . ...... e, 1.3 2 1.0 7 7 1.9 1.2 1.2 14 ‘1.8
L.aw Enforcement Assistance
. Administration excluding . ‘ . .
narcotics control {Justice) ...... 3.7 X 7.4 6.8 19.8 . 26.2 21.0 30.5 28.2 3.0 295 .
Courts: Court facilities, per- ) A
sonnel and treatrsent.......... *) My, M 2.0 2.3 1.1 3.1 1.1 2.3 ¥
Crime prcvcntion .Laboratory . . - 4
techniques .0...% .. .. veettn. *) typ o ) 1.2 5.3 2.3 TR7T| . 39 2.1 2
Police: Crime detection and - b - . :
prevention methodology .. ..... (") (") (*) 35 4 30 8 2.0 1.3 2.4 o 2.2
Equipment systems =~ * ) . ©oN .
e PO M- O O ' 9.6 6.3 8.1 | 9 9.3 - 3. 1.3
© Corrections . .....eeenanns PN : A ; a1 16 M 3.2 1.3 2.9 2.2
juvenile delinquency...%....... } ¢ ( ), ) 35 3 ) 2.8 3.1 . 6.7 1.5
Cooperative research .......... - - - - - 5.3 4.5 3.7 3.1 5.1 /2.2
Technology transfer’. .........? -1, - C - - | - 1.2 6.6 2.1 5.7 5.0
Evaluation .............c.... - - \N - - - 1.3 6.6 3.0 4.6 4.7
Immigration and Natu'ralization , ‘ s
Service (Justice) ... .......... - - - e - - - R ¢ W) 8 4
“ Office of the Attorney - . .
General (Justice) ............. N ~ - - - = - - - - 2.0
Bureau of Alcohol, Tobacco,
+ and Firearms (Treasury) ........ -~ - - - -~ - - - 13 ~23
U.S. Customs Service (Treasury) ... - .- - - - - - 9l 12y 1.6°
D§anl notm:lable prior to 1972, ‘ 1y Y Environmental health portion of EPA programs cannot be sepamély idemiﬂe& prior to

1972 and 1s included under pollution control and environmental protection for the years 1965-
7.

" Transferred to NSF envivonmenul blology project support.

» Includes foreign funds,

* Excludes pollution control and enmonmemal pvo(edi’;n programs.

17 Excludes poll control, envi I protection, and energy conservation programs.

¥ A group of poverty programs of OtO was transferred to OS{HEW) in 1974 and continued
under the activities shown The total for 1973 also includes an income maintenance program
transferred from SRS (HEW);.

" Transterred 10 the Legal Services Corporation, whtch was authorized in 1978 as a public
corporation but not as a Federal agency.
% Detail not available prior to 1976.

T The drug control program was scheduled for funding under block g the Stateswith
no known R&D component.

.

Source: National Science Foundation
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