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FOREWORD .-.

The expenditure of Federal R&D funds attects nationalsecurity, eco-
nomic weltare, industrial capabilities, and more broadly, the overall quality

cat lite More than one-halt of the national R&D effort is supported with Fed-

eral kinds, and thus the Federa[Government plays the major part in deter-

mining the nature of the national R&D effort and the impact of that effort on

national obiectives. This effort, however, is many-s-ided. Over the past dec-

ade, the amount and direction of Federal R&D piograms have been influ-

enced by the emergence of national problems such as the energy crisis, the

deterioration of the environment, food production deficiences, and continu-

ing concern in such vital 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 outstanding feature of such support has been

the sharp rise in emphasis on civilian R&D programs as compared with

those tor defense -and space In 1969 the defense/space share accounted for

three - fourths of the Federal R&D effort; in 1978 the share is estimated to be

about three-fifths .i Since 1974, however, defense R&D programs' have showrr

a strong and steady rise and those of space, a moderate increase. Keeping

pace with the defense/space increases,. however, are a sharp growth, in

energy R&D funding and a more gradual but significant growth in other ci-

vilian areas

The purpose of the present report is to provide a perspective on the
Federal response to a range of national needs in terms of R&D support and

to shqw changing R&D priorities. This report has evolved from a function,

analysis series that began in 1971 and that included a report each year ,there-

atter The chief value of a continuing analysis of this nature lies in the op-
portunity it provides to study shifts in emphasis among national R&D priori-
ties over a period of years.

.
October 1977

tlar/ey Averch
Assistant Direetor

'Scientific, Technological, and-
International Affairs
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notes
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The data for 1976-78 shown in appen
collected from the agencies in March an
budgets as incorporated in the Preside

(

it

ix table B and the text tables were
April 1977 and are based on agency
's budget message. The 1978 data

reflect requests for fLscal year 1978 and thus do not reflect subsequent con-
gressional appropriations or changes made by Executive apportionment. Fis-
cal year 1977 data represent obligations estimated in the second quarter of
fis.cal year 1977 and include both appropriated funds and funds carried over
from prio&.;years. R&D support levels shown in the tablestrepresent both pro-
gram costs and administrative costs.,

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

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

17
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method

or

o,

The 15 functions and 32 subfunctions in this repoi-t were chosen to make
visible the,most important R&D objectives in the 1978 budget. Data are addi-
tiv'e to 1'00 percent, and thus each program can only appear under the func-i
tion that embraces its primary purpose and not under headings that relate
to secondary purposes.
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HIGHLIGHTS"

Federal R&D obligations, were an estimated $24.5 billion in fiscal
year 1977, representing an average annual growth rate oL5.8 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 percept 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.

The six leading R&D functional 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.

Between 1969 and 1977 a sharp rise occurred in the emphasis on
civilianR&D programs as compared with those for defense and
space. During this period the defense/space share of the Feererat

R&D total dropped from 7 percent to an estimated 61 percent,
while. civilian R&D progra s 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 1978 budget
request show no change in these ratios.

' in the absence of a reliable R&D co,,t index the GNP implicit pricedeflator has been used
for the years 1969-77

A comparison of the 1978 budget proposal with fundirfg levels
duing the previous 3.fyears reveals a continuation of earlier
grow1h .patterns for defense, space, and most functional catego-
ries that reflect research and development in areas involving'prl-
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
trom 10 percent, in agriculture to 17 percent in energy develcip-
mem' and conversion. National defense showed an increase of 8
percent and space an increase of 6 percent. Environment was the
exception in that it showed a very slight ch e_downward.

Proposed funding for socially Priented programs, 2nihe other
hand, (with the exception of health, transzprtation and communi-
cations', and international cdoperation and"deYelopment) reflect-
ed a reversal of the growth pattern which occurred generally for
this kind of program' throughout the 1975 -77 period. The 1978
budget called for_decreases in education; income s(Curity and
social services; area and community development, housing, and
public serwices; economic growth and productivity; and crime
prevention and control. ,Health, .which beGause of its size and
character is in a special class, was proposed at a level 2 percent
over 1977 although later congressional action has had the effect of
further increasing the 19-78 level of support. Transportat and
communications increased 5 percent in the 1978 budget. a-

tional cooperation and development showed a 33-perce in-

crease.

Science and technology base funding, A proposed in the 1978
budget, continued the uninterrupted upward treed that has pre-
vailed since 1972, with an 11-percent Jncrease in 1978 over the:._
1977 level.

vii



INTRODUCTION

The purpose of this report is to provide a consistent system by
which Federal R&D program's are grouped by selected functions ac-
cording to the primary purpose of each program with no overlapping.
between functional lreas. 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 annual 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 foverall Federal budget. Under that
system, however, the objectives of many R&D programs were ob-
scured or distorted because the grouping of functions by bveralt
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 thereafte'r this system was adopted annually for the
function series.

The Federal runds for Research,, Development, and Other Sctenttfic Activates series dates
ficilm fiscal year 1952 and covers all agencies that support R&D programs Detail on individual
programs, however, is obtainable back to 1969 only

1:3



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 comparison a total perspective was provided from which fine
points of dOference could bg resolved. . ,,

_

The data for. 1976-78 were collected by 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 Pr sident's
budget for fiscal year 1978 and, therefore, do not reflect sublequent
congressional appropriations or changes made by Executive appor-
tionment. Fiscal year 1977 data reflect 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 agency budgets because of the addition of adminis-
trative costs to program costs by NSF staff. Significant known changes
in 41e 1978 data resulting. from congressional actions taken at the
tim his report was prepared are noted in the text.

1.1

Each year organizational changes take place within the executive
branch through the formation of new agencies, termination of oth-
ers, and interagency program transfers. The latest agency structure
was used in the appendix table aliJ in the text tables, and prior -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
different function headings than are used in this report.

Aside 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" requirement 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 priorities, although it
may be very useful in assessing the extent of R&D activity bearing
upon a given area.

64.
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fibERAL AC ENCYPROGRAM ABBREVIATIONS

N

ADAMHA Alcohol, Drug Abuse,and Mental Health Administration H SA Health Services Administration
ARS

v-
Agricultural Research Service HUD Housing and Urban Development, Departmeot of

BLM . Bureau of Land Management IDOE International Decade of Ocean Exploration
BLS Bureau of Labor Statistics LEAA Law Enforcement Assistance Administration
CDC Center for Disease Control NASA National Aeronautics and Space Administration
CG Coast Guard NBS National Bureau of Standards
CSA Community Services Administration N HTSA National Highway Traffic Safety Administration
CSRS Cooperative State Research Service NlE National Institute of Eduction
DEA Drug Enforcement Administration NIH National Institutes of Health
DOD Defense, Department of NOAA National Oceanic and Atmospheric Administration
DOT Transportation Department of

r- ;`s
NRC Nuclear Regulatory Commission

EPA Environmental Protection 'Agency NSF National Science Foundation
ERDA Energy Research and Development Administration OE Office of Education
ERS Economic Research Service OEF' Office of Emergency Preparedness
FAA Federal Aviation Administration OHD Office of Human Development
FBI Federal Bureau of Investiggion OMBE Office of Minority Business Enterprise
FDA Food and Drug Administration, OS Office of the Secretary (DO-11 (HEW) (Interior) (Labor)
FHWA Federal Highway Administration OWRT Office of Water ResearCh and Technology
FRA Federal Railroad Administration RANN Research Applied to National Needs
FS Forest Service SRS Social and Rehabilitation Service
FWS Fish and Wildlife Service SSA Social Security Adrhinistration
GARP Global,Atmospheric Research Program TVA Tennessee Valley Authority
GS Geological Survey UMTA Urbah'Mass Transportilion Administration
HEW Health Education, and Welfare, Department of USDA Agriculture, Department of
HRA Health Resources Administration VA Veterans Administration .'
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SHARE OF FUNCTIONS IN FEDERAL R&D TOTAL
H SUEIFUNCTIONS: FY 1978 (est.)

National Defense 49.0%

Federal
R&D

Obligations
$26.3 billion

47>

N

Space 11.9%

Energy Development and Conversion 10.6%

Health 10..3%

Environment 4.2%

Science and Technology Base 4.0%

Transportation and Communications 3.1%

Natural Resources 2.3%

Food, Fiber, and Other Agricultural Products

Area and
Community

1.9%

Education. 1.0%
4

Income security and Social Services 0.6%

Development, Housing, and Public Services

Economic Growth and Productivity

International Cooperation an Development

0.4%

0.4%

0.3%

Crime Prevention and Control 0.2%A

-GrOUnd
VV4110:414

he, !'1!''*41':.,e':.ch',1:1,,,
4114r.i:

, , ,..,,,

' riCrMlinalt1101 diStn '''

4 . .e -44 4

11.i14;,,

1

:44 ;IL '11,101/2,1.4.4!...
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TRENDS AND RELATIONSHIPS

Although Federal R&D obligations have risen from $15.6 billion in
fiscal year 1969' to an estimated $26.3 billion in fiscal year 1978,
most of the growth has occurredjn the last 4 years. Between 1969
and 1974 the average annual rate of growth was 2.2 percent, or a
decline in constant dollars-', whereas from 1974 to 1978 the.a0r-
age annual growth rate is 10.9 percent, or an increase of 3.0 per-

is cent in constant-dollar terms.

The six leading R&D functional areas are the focus of mogtof this
recent growth. Together they account for 92 pertent of the $8.9
billi n that h5s been added to the Federal wi-.) total 'between
1974 `and 1978.

Two of these areasnational 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 ,cove'r-s 5 Oercent of all the R&D
progyarn growth, and science and technolOgy base, 4 percrt.

In earlier years, 1969-74, areas contribulin# most o Federal R&D
growth, slight though it was, were health, defense, environment,
energy, transportation and communications, and n5tura re-
sources.

Between 1974 and 1976 an accele'ratioyi took place in the funding
of R&D programs. In 1975 and 1976 Merall Federal growth each
year was 9..2 percent, a higher relative growth q- far than any
previous year in the series. During the 2-year period, eight of the
nine leading functional areas showed growth anl six grew at rates
sharply higher than they had shown in the 1969 -74 timespan.

Data on Federal R&D funding by function are .n,ailable fur prior years back to 1969 only
Accurate detail for rather years is not obtainable

2 In the absence of a reliable R&D cost index the GO implicit price deflator has been used
for the years 1969.77, and an estimate hat4;,een made for inflation in 1978 .

a

21

4.4 (Billions of dollars)
30

25

. it

FEDERAL RErD OBLIGATIONS:
FY 1969-18

15

10

...
Constant (1972) dollarsa

Average Annual Percent Change

1969-74 19744 -76 1976-77 1977 -78

Current dollars 2.2 12 17.9 7.6
Constant dollarsa 3.1 .3 19.6 1.3

1969

-4 1

72 73 74 .

Fiscal Year -

aBased on GNP implkt ptice deflator with an estimate for FY 1978.

SOURCeNationoundation
r

76 77

President's 1978 budget,

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



Federal R&D obligations by function:'
Average annual percent change in selected periods

I

i Function 1969-74 1974.76 1976.772 1977.782

Total ." 2.2 9.2 17.9 7.6
s. 3,

National defense 1.4 5.6 15.2 8.3
Space. -7.8 7.5 3.8 5.6
Energy development and conversion 13.0 50.0 72.3 17.0,

, Health ,,
.Environment -

13.2

17.1

6.2

1.3.9

10.8
22.4

2.3
, (3)

Science and technology base 6.2 9.9 13.5 11.3
Transportation and communications 8.9 4.9 20.9 4.7
Natural resources 11.1 19.8 11.9 11.6
Food, fiber, and other agricultural products 5.3 15.5 14.3 10.0
Education 2.3 -9.4 99.2 . -5.1

Income security and social services 6.7 .2 16.8 -5.0
Area and community development, housing, and

public services 14.3 4.0 6.0 -10.3
Ecoriomic growth and productivity 5.2 8.0 16.9 -1.3
International cooperation and development -.1 29.0 19.8 32.8
Crime prevention and control 50.0 -.1 34.8 - -9.2

Listed in descending order of 1978 oblEgations

'Estimates based on the President's 1978 budget

'A decrease of less than 005 percent.

SOURCE National Science Foundation

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 expalitsion.

The 1978 budget contained requests for R&D support that totaled
7.6 percent more than in 1977 and that made for infreases 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.4

3 Major functions are defined as those with current annuel4funding 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 I
the requested amounts are appropriated and that obligations estimated for the midyear that
did not take plate that year do take place in the budget year, which becomes the midyear 12
months later For these reasons the continuing upward trend in overall Federal R&D funding
indicated heft for 1977 and 1978 can be considered an accurate picture

4

23

Durindfthe 1969-78 timespan national defense and space remained
continuously in first and second position in R&D supportbut in
the 1978 budget request energy moved to the third-rank position,
replaciri health, which had been in third place in all previous
years.

Between 1%9 an 1978 an outstanding feature of Federal R&D
suppOrt has been the sharp rise in emphasis on civilian R&D pro'--
grams as compared with those for defense and,spigtce.,In 1969 the
defense/space share was 77, percent, but in 1978 the ratio is an
estimated 61 ,percent. Since 1974, however, defense R&D pro-
grams Favg shown a strong and steady rise and those of space, a
moderate increase. In the meantime funding for energy has'
grown steeply and for other civilian areas more graduallt, offset-
ting the defense/space gains. Over the longer 1969-78 period,
approximately two-fifths of the total .growth in civilian R&D pro-
grams has been shown by energy programs and more tan one-

.
fifth by health programs.

Civilian

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

Space. "" .............;



National dOense has, throughout the 1969-78 period, accounted
for approximately one-half of the Federal R&D total, but the share

has shown a tendency to decrease. Whereas the ratio ,vas 53.4
-percent in 1969, it is an estimated 49 percent in 1978.

Little growth was shown in R&D funding for national defense
from 194 to 1974.4 - Administration' policy was focused on higher
defense spending in the 1972 budget, folloiving a 3-year period of
no growth, and this `policy was subsequently reflected in defense
totals, especially after 1974. The effect on defense R&D actitivies,
however, was somewhat delayed;, after significant growth in 1972,
R&D support did not rise substantially until 1975 b,ut has contin-

s.

-d

the

dr'

in a positive upward trend since then. The requested total in
esident's budgets for 1978 was $12.9 billion, an 8-percent

increase over )1977.' /
Defense military programs include all those within the RDT&E
appropriation of the Department of Defense (DOD) plus small
amounts from other appropriation3 primarily .covering pay and
allowances of mkary per-sot-1nel engaged in R&D activities. ,

\if ft

This increase rpay be,smaller as a result of cohgressional action As of November 1977 the
Congress had cut the RDT&E requested total by approximately 2 5 percent The effect on broad
subtun. tional areas of national detense could n.pt be exactfr determink, but ilirksumably the
increases between 1977 and'1978 will be smaller than indicated here for some areas

0 4
1

Federal R&D obligations by "function fiscal years 1969-78

(Dollars in millions)

Function 1969 1970 1971

.

1972 1973 1974 1975 1976 19772

gr

19782

Total '$15,641 1 $15,340.3 $15,545.0 $16,497.8 $16,800.1 $17,414.7 $19,013'.3 $20,758.6 $24,465.3 $26,316.7
<-

National defense . . 8,353.7 7,976.3 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 2,893 0 2,7143 2,601.3 2,477.6 2,511.3 2,863.2 2,972.4 3,140.0

Energy development and
Lonversii ' .. ....

Health .. . .. . .

327.9
1,126.8

. 317 3
1,125.8

323.6
1,338.0

382.7
1,588.8

441.6
1,624.3

605.1

2,096.4
1,1097
2,176.9

1,

2,36 .5
2,390.4

s 2,623.2
2,797.7

.

2,682.6

Environment .. . . .. .
315 2 354.1 464.6 5333 651 5 693.0 137.1 899.4 1;100'7 1,098 3

Science and technology base . . 513.4 524.6 523.8 601.2 604.7 694.6 781 6 839.2 952.6 1,053.9

Transportation apd
communications . . 458.1 590.2 778.7 614 6 630.1 702.9 640.5 635.7 768.8 804.8

Natural resolves . . . . ,

f ood, fiber, and other agricul-
tural products .

201.0

225.0

237.5

240.6

326.0

246.9

354.0

290.7

341.0

296.9

340.8

291:0

444.6

' 348.5

488.8

388.3

546.9

444 0

609.8

488.3

Education 154 8 146 6 186.1 1903 - _214.2 173 5 149 1 142 4 283.8 269.2

Income security and social
services . i i - 96.7 105 6 127 8 125 2 157.2 133.8 148.5

(
133.4 155 9

..,

..el 148.0

Area and cornmuni development,
housing, and public services . . 49.4 91.1

i
I 88.7 87.4 96 7 96.4 101.8 TI54.2 110 5 99 2

Economic growth and productivity 55.8 80.0 98.9 62.8 75.1 71.9 67 I 83.9 98.1 96.8

International cooperation and .
f

development . 26.8 32.2 32 3 29 5 32.9 2677 29 8 44.5 53.3 70.8

Crime prevention and control .. 4 8 8.6 10.3 25 0 34.8 36 3 45 9 36.3 48.9 44.4
a_

R&D plant ex( luded

2 Estimate, based on the President's 1978 budget lo Congress

' the inclusion of R&D plant obligations tor energy would add 5264:7 million m 1976, S3041 9 million in 1977, and Sc52 4 million
in 1978

SOUR( E National stient e Foundation cr

k,
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Defense RDT&E programs have been reorganized under new
headings to better point up key areasotof 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,
which in 1977 represented more than -one-third of all RDT&Eactiv-
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. Deyelopment was to continue
on V/STOL (vertical short takeoff and landing) technplogy. In land
warfare, major development efforts included the Arifiy 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 somewhat reduced from request levels and the AAH
waii increased.

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

In 1978 a major development effort was to continue for the Navy
Trident sea-lauriChed ballistic missile system although at a lower
level fhan!in 1977 since this program is eniering into proture-
ment. Continued development was included in the budget for the
Air Force B-1 bomber (procurement of which.was later discontin-
ued.by he 'President while development was to go forward). Full-
scale develowent was to begin, on the Air Force M-X interconti-
nental ballistk missile. Two strategic cruise missilesone Navy,
one Air Forcewere to continue in full-scale'development. These
plIrrs were largely concurred in by the Congress".

The former RDT&E headings were military sciences, Aircraft and related equipment, mfis-
stlerand related equipment, military astronautics and related eqqipment, ships, small craft and
related equipment, ordnance combat .ellicles-ind related equipment, other equipment,, and.
progranaoide management and support

6
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Technology 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 in the 1976 budget to reverse a real
long-term decline.
Intelligence and communications, which more than doubled be-
twtPia 1972 and 1977 to reach a level of $1:0 billion, was expected
to grow 11 percent in the 1978 budget request.

Advanced technology development showed a small increase in
the 1978 budget request.

Programwide management and support showed virtually 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 estimated
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 manned space subfuncjion 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. Since 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 advanced to the point of
an initial approach and landing test in 1977 and a first manned
orbital flight the same year. Accompanying the development of
this versatile system is a NASA program in space transportation
system (STS) opeiations capability development. This program
was expected to grow almost five times from 1977 to 1978, and
Congress has ?confirmed the budgeEt 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 shuittle in 1983. This program was
approved.

The NASA lunar and planetary exploration 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 spac'e function. Despite an overall re-
duction, funds were included for a new missionthe Jupiter orbi-
ter/probe, which was subsequently approved by Congress.

Space, technology is scheduled to rise substantially in 1978,7 arge-
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.

Energy development and conversion has shown unprecedently
large gains for a major function ever sinc44. The average an-
nual growth rate for energy R&D programs between 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

The term"cheduled" refers to congressional action
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since 1971 in support to the nuclear area, R&D support to nonnu-
clear areas has grown more rapidly., 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 Cliiich 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 reflected 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-
ryovei., but congressional appropriations for some subprograms
may result in a 197-8 increase.

Solar and geothermal energy development continued strong re-
cent growth with 'substantial increases granted by Congressv to
both solar and geothermal R&D efforts.

Energy conservation was the chief growth area in the 1978 budg-
et; and it is now scheduled t9, more than double, with sharp ex-
pansion planned in end-use conservation and technologies.

Health R&D programs 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 increase
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

8
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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.

Biomedieal research accounts for 9 out of 10 health R§4D dollars,.
a share that has increased somewhat since -196-9-.--A- residential
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 pery.ent 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.

Mental health research is now scheduled to increase somewhat in
1978 over 1977, but the increase over 1969 is still not large.

1Z,

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 toan
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 influence on the growth of the
whole subfunction.

6
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Pollution control and environmental protection, More than one-
third of the environmental total in 1977, reflected a .decrease
overall in-the President's budget for 1978. This decrease was al-
most entirely caused by apparent declines in several programs of
the Environmental Protection Agency (EPA) that had reflected a
carryover of lObtigated funds into 1977. No actui? decline in
effort is anticiplted.
Understandag, describing, and predicting the environment was
expected to thow slight growth in 1978, making total programs in
this area moW 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 14 earthquake eingineering.

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 rose from 3.3 percent to
an estimated 3.9 percent, and the anticipates share in 1978 was
4.0 percent.

Transportation and communications showed only a slight:gain (5
percent) in the, 1978 budget proposal. This function grew during
the 196978 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.

.

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 Moder-
ate growth in 1978.
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The ground subfunction showed a moderate 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 (1)0T).

Other subfunctions, considerably smaller in size of unding, are-
water and multimodal, and each of ,these reflect d a slight de-
crease in the 1978 budget request. The cdmmuni ations subfunc-
tion showed a significant increase, almost entirel from planning
for the NASA space communications program.

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 percept but it was 2.2 percent in 1977 and anticipated to
be 2.3 percentin 1978.

Th'e subfunctions of natural resources embrace mineral, water,
land, recreation, and multiresource programs. The size and
growth of' one programNASA earth resources detection and
monitoringnow places the multiresource area first in size of
funding, at more than one-third of natural resources .total in
1978. The second subfunction is concerned with mineral pro-
grams and makes up less than one-third of the function total, al-
though a decrease as shown in the 1978 budget may be converted
to an increase by congressional action on mining -research pro-
grams.

Food, fiber, 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&Dtotal in 1969 to an estimated 1.8 per-
cent in 1977 and 1.9 percent in 1978.

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

.
range food needs.
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Marketing and distribution programs alsO we're expected to in-
crease in 1978, mostly for work in marketing_efficiency.,

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 adult \educatioo programs of the Office of Education (OE).
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 ecitication share of
the Federal R&D total was 1.0 percent in 1%9, attained an estimat-
ed 1.2 p,erceni in 1977, but was expected to be 1.0 percent in
1978.

10

ti

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 rehabilitatioi, employment and
training, 'child development, special analytic studies of social
questions, and puplic assistance research, to name the major
ones. This function has never represented as much as 1 percent
of all Federal R&D obligations.

f`

Area

'L A

Area and community development, housing, and public services
is a function that consists mainly of R&D pjograms of the Depart-
ment of Ho4ng and Urban Development (HUD) in housing as-
sistance, houNg economic data and analyses; community devel-
opment, and related areas. Other programs in coinmunity and
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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.

Economic nd productivity ha's shown sporadic growth. At
present this function is made up of 24 programs of a number of
agencies with differing missions.he programs include work on
improving the ,use of materials, the use of forest products, and
the use oCspke-generated and other technology, including com-
puters. Studies of productivity and market behavior are also in-
cluded.

International cooperation and development shows growth almost
twice that of all Federal R&D programs in the 196978 period.,The
chef program area within this function is made up- of-R &D efforts
of the Agen.c for International Development (State), and the re-
cent expansion of these programs is the chief cause, of growth for
the fundion.

Crime prevention and y.control 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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1969-74
1974-76 5.
1976-77 15.2
1977-78 8.3

NATIONAL DEFENS

ia

Between 1969 and 19 4 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.

/
Nt'

c...

In the President's budget an 8-percent increase in R&D support
was reflected in 1978 over 1977, with most program areas show'Mg
increases. In the budget request the R&D total for the national
defense function was an estimated $12.9 billion.

d

._ The shares of national defense within the overall Federal R&D to-
tal were"an estimated 48.7 percent in 1977 and an estimated 49.0
percent in 1978. These compare with a peak ratio of 53.9 percent

. in 1972. a--
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Wends in R&D Programs

1969 1976 1977' 1978'

[Dollars in millions]

National defense, total 58,353.7 510,346.2 511,917.0 512,906.8

Percent dist. ibution

Defense, military 92.0% 93.1% 93.5% 93.6%

Tacticil programs (DOD-RDT ) . 28.0 31.2 35.8
Strategic programs (DOD-RDT&E) ... 21.5 18.9 17.4

Technology base (DOD-RDT&E) 14.4 14.3 14.6
Programwide management and

support (DOD-RDT&E) 88.4 11.3 11.2 10.2

Intelligence and communications
(DOD-12 DT& E) 8.6 8.8 9.0

Advanced technology development
(DOD-RDT&E) 5.4 5.4 5.3

Other DOD-military 3.6 4.0 3.7 3.3

befense-related atomic energy 8.0 6.9 6.5 6.4

Weapons R&D and testing activities
(ERDA) 6.6 5.1 4.9 4.8

Naval reactor development (ERDA) 1.4 1.8 1.6 1.6

Other defense-related activities : .... )

Office of Emergency Preparedness (2

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

2 Less than 005 percent

SOURCE National Science Foundation

Comments

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 cuf 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.

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 dollar increase for any defense area and followed
a similar situation in 1977.

8 This subftnction 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, primarily pay and allowances of military
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 military subfunction.
Obligations for some program areas show an erratic pattern with shirt) increases and decreas-
es The reason is that development of a new weapons system from initial definition to comple-
tion of testing and introduction into the ope/ating forces may take 5 or more years. As the
definition phase is completed and the new systemtmoves into full-scale development, steep
increases in funding are required but as this phase nears completion, funding falls off sharply.

4_
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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-
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
SAM-D program is the second largest single tactical program of
DOD. Other large tactical programs include the Air Force F,16 air
combat fighter (currently requiring lower funding as development
enters later stages), the Army XM-1 tank, and the Air Force E-3A
advanced warning and control system, the Army AAH helicopter
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 overfill level, although individual programs
changed. This area has grown at the same rate as tactical pro-
grams from 1972 .(the first year for which comparable data are
available) to 1978.

The largest program is the Air Force B-1 bomber, already in later
stages of development and thus reflecting a decrease from 1977.
Presidential action was taken subsequent to the budget request to
cancel procurement of this plane although development was to
continue. The next largest program, the Navy Trident I subma-
rine-launched missile system, reflects the largest decline of any
strategic program since it is advancing into the procurement
stage. The Navy Tomahawk strategic cruise missile, next in size,
shows a considerable increase as development continues. An
important increase is scheduled for the Air Force M-X interconti-

_ nental ballistic missile, now in full-scale development, as well as
for the Air Force AGM-8k, ALCM air-launched cruise missile. Two
Army rograms, important in size and showing a steady level-Af
effort, a the ballistic missile defense systems technology pro-
gram an the ballistic missile defense advanced technology pro-
gram.
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Technology base programs accounted for 15 percent of the na-
tional defense function' iri 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 prom is-
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 1de management and support covers Federal contract
reseasch centers, ranges, and test facilities and the funding of
evalua'tTve'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 DO,D,
more than doubling between 1972 and 1977. An 11-percent in-
creasevas requested for 1978.

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. These 'mostly cover pay
and allowances of military personnel working in research and
development.

44
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Defense-related atomic energy consists of two broad programs of
the 'Energy Research and Development Administration (ERDA). In
this.area growth has been uneven, but a continuous rise has been
recorded since 1975. A 7-percent increase was proposed in 1978.
Weapons R&D and testing activities are dried out in conjunction
with the armed services. The naval reactor program, undertaken
for the Navy, provides for the design and`cievelopment of naval
nuclea propulsion systems. Requeted increases for these pro-
gram received congressional approval. Work in defense-related
ato is energy is currently about 6 percent of the total defense'
R& effort.

15
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Trends h R&D Programs

o.

Space, total

Manned space flight

Space shuttle (NASA)
Space flight operations (NASA)

Space transportation system operations
capability dereelopment

Skylab
Other

Expendable launch vehicle development
and support (NASA)

Apollo (NASA)
Research and program managemerft

(NASA)

Spaces sciences

Physics and astronomy (NASA)
Lunar and planetary exploration (NASA)
Life sciences (NASA)
Research and program managembnt

(NASA)

Space technology

Space research and technology (NASA)
Space nuclear systems (ERDA)

Supporting space activities

Tracking and data acquisition (NASA),

1969 1976 1977' 1978'

(Dollars in millions)

$3,731.7 I $2,863.2 1;2,972.4 1;3,140.0

'Percent distribution

70.4% 66.3% 68.1% 67.0%

42.0 44.2 42.8

4.2 6.6 6.7 8.5

9

.5 e .6 2.6
3.8

.5 6.0 6.1 5.9

1.6 5.8 5.1 4.3

55.8

8.8 11.9 12.1 11.3

10.0 18.7 16.4 16.5

4.0 5.6 5.6 7.1

2.8 8.9 6.4 5.0

1.1 .7 1.1

2.1 3.6 3.7 3.3

10.9 5.1 5.4 6.0

8.4 4.4 4.7 5.0

2.5 .7 .7 . 1.0

8.7 9.9 10.1 10.5

8.7 93 10.1 10.5

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

SOURCE National Science Foundation
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Comments

Manned space flight is the major Component of space R&D fund-
ing, accounting for two- thirds ofie space total. in 1978 funding
was to increase slightly in the budget proposal. The NSA space
shuttle, for which developmen efforts will continue toward initial
operational capability in 1980, remains the largest program in
manned spice flight and in the space function, with an obliga-
tional level of more than $1.3 bil on in both 1977 and 1978.

The space shuttle is the first r usable spice vehicle designed to
carry different types of paylo to and from low Earth orbit. Possi-
ble space shuttle missions w ll include retrieving payloads from
orbit for reuse, servicing and repairing satellites in space, trans-
porting and 'operating Space stations, and performing rescue mis-
SigilS. In 1978 approach and landing tests will be completed, main
propulsion tests initiated, and orbiter and main engine produc-
tion started..

Space flight operations, a supporting program area, reflected a
34-percent increase in the 1978 budget and this was approved by
the Congress. 'This area includes development by NASA oif a
Space transportation system (STS), operations capability plus de-
velopment, test, and mission operations (DT &MO) activities relat-
ed to all NASA missions. STS operations capability development
covers the spacelab as well as upper stages, multiuse mission and
payload suppoti equipment, mission control center upgrading,
and payload and operations support. Funding is scheduled to in-
crease almogt five times in 1978.9 DT&MO activities, large in sup-
port, show a small planned increase.

Expendable launch vehicle development and support efforts of
NASA are expected todecrease 10 percent in 1978. These activities
cover launch operations and engineering and maintenance to sus-
tain launch activities, as well as reliability improvement of vehi-
cles and ground- support equipment.

9 The term "scheduled" in this report refers to congressional action.
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Space sciences is the second largest-suWunction, comprising one-
sixth of the space total in 1978.The proposed 6-percent increase
resulted trom expansion in the NASA physics and astronomy pro-
gram, which more than offset a/decrease planned fOr NASA lunar
and planetary exploration.

The proposed 1978 increase of 35 percent in physics and astrono-
my provided for funds to begin development of the advanced
Earth orbiting space telescope to be launched by the space. shuttle
in 1983 and also for funds to increase shuttle/spacelab payload
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-
lite scheduled to be launched during the next period of peak so-
lar flare activity in 197030.t
The proposed 18-percent !eduction in 1978 for lunar and plane-
tary exploration was concurrent with the Pioneer missions to
Venus and the Mariner missions to Jupiter and Saturn moving be-
yond the Paunch stage. Funds were included in the 1978 budget
for a new mission, the .Jupiter orbiter/probe, to be launched in
1981, and most of these funds were voted by Congress.

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
predominant element of this subfunction is the NASA space re-
search-,and technology program designed to establish a strong
tec ology base for space activities. The increase of 12 percent
for 1'78 will provide for further emphasis on information systems,

chem al and electric propulsion, and space energy systems.
Support for the ERDA space nuclear systems program, the other
element, is also expected to increase in 1978.

Supporting space activities consists of only one progoasin., the
tracking and data acquisition support 'effort for the entire' NASA
flight program, including automated missions, sounding rockets,
and aerodynamic test flights. The 1978 request for this program
included a 10-percent increase in obligations, almost entirely ap-
proved by the Congress.

18 .
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Manned space flight
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Average Annual
Percent Change

1969-74 13.0
1974-76 50.0
I976 -77 72.3
1977-78 17.0

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

ENERGY

SO.

Energy development and conversion continues as the leading
growth area in Federal R&D fundinr The level of support for this
function surpassed $1 billion. in 1975, $2 billion in 1977, and was set
at $2.8 billion in 1978 in the President's budget request1°. The 17
percent ncrease in 1978 was the largest relative gain of any major
function

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.

I

The energy development and conversion shar f total Federal
R&D support ,wsti,2.1 percent in 1969, and in 197 it reached an es-
timated 9.8 percent and was expected to be 10.6 Percent in 1978.

113:The Office of Management and Budget (OMB) has cited higher Federal totals for energy
R&D activities in 3977 and 1978 than are shown in this report: $2.9"billion and $3.9 billion, re-
spectively.Diffezences arise not only from the fact that R&D plant data are included in the
OMB tigures but also from the fact that they are based on budget authority rather thanobliga-
tions find include as well some program elements that would be regarded in this report as be
longing under functions otfor than energy In this report each program is a sig d to a func-
tional,area on the basis of its primary purpose,; e g , an energy-related prograr4w ose primary
purpoSe is environmental protection would be assigned to the environment function and would
not appear under the energy function. In this report the energy totals for 1977 and 1976 would
be $2.9 billion and $3 4 billion, respectively, if R&D plant were included See Office of Manage-
ment and Budget, Special Analysis P Peders1 Research and Development Programs, The Budget,
1978, p 290 (Washington, D C 20402 . Supt of Documents, U.S Government Printing Office)
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Trends in R&D Programs

1969 1976 1977' 1978'

Dollars in n illionsi

Energy development and conversion, total $327.9 51,187.6 $2,390.4 $2,797.7

Percent distribution

Nuclear 93.3% 59..5% 55.1% 54.2%

Liquid metal fast breeder reactor (ERDA)
Nuclear research and applications (ERDA)

63..8
25.1

7.5

22.7
5.8

17.3

5.6
Fuel cycle research and development (ERDA-} 8.6 7.1 12.2

Uranium enrichment process development 8.0
( E RDA) " 3.5 2.9 3.1

MagnetiC fusion (ERDA) 8.1 9.4 7.7 7.0 ,
Reactor safety research (NRC) 7.5 5.6 3.8- 4.0

Laser fusion (ERDA) (2) 4.4 3.3 3.6

Reactor safety (ERDA) 1.2 .9
Other 6.0 .4 .8 .6

Fossil 6.1 25.3 23.0 19.6

Coal utilization (ERDA) 4.6 20.5 19.4 15.6

Petroleum and natural gas (ERDA) .8 1.7 1.9 2.5

In situ technology (ERDA) . .7 1.0 1.5 1.4

Other .1 .1

Solar and geothermal 9.1 13.1 13.2

Solar energy development (ERDA) 6.9 10.9 10.2

Geothermal energy development (ERDA) 2.2 2.2 3.1

Con'servation .6 6.2 7.5 12.0

End use conservation and technologies to
improve efficiency (ERDA) 2.4 3.8 7.8

Electric energy systems and energy storage
(ERDA) 2.3 2.3 3.0

Improvement in power systems technology
(TVA) (3) .6 .6 .6

Energy extension service (ERDA) .3 .3

Other 6 .9 .4 .3

Other 1.9 1.3 .9

Energy programs (NASA) ......... 1.7 1.1 .9

Federal Energy Administration .2 .3

1 Estimates based on
2
the President's 1978 budget to Congress

'Laser fusion was included in weapons RAD and testing XtivIties prior to 1974

41..0 'Less than 0 05 percent

SOURCE National Science foundation

. "so,
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Comments

tl

The nudear subfunction is still predominant, accounting for 54
percent of theetnergy function total in 1978. Although funding of .

nuclear 'energy R&D programs has grown rapidly, the share of
nuclear energy within the energy total has declined from 93 per-
cent in 1969 -to .the present ratio as energy R&D' support has
broadened. Even so, the 15-percent increase in the President's
budget in 1978 placed nuclear R&D obligations at almost five times
the 1969 support level.

The ERDA liquid metal fast breeder reactor (LMFBR) is the largest
single program within the energy function, ac,e6angrig.for 17 per-
cent of the. total energy effort in 1978, )as' shown in the budget.
The objective of this program has been )6 develop and demonstrate
an LMFBR power system, including supporting fuel cycle and
safety and' environmental concerns, to the point where private
industry and utility continuation is economically and environmen-
tally sound., The President's budget request included an 11-per-
cent decrease in this program in 1978, but later Presidential and
congressional action reduced the program further in the*form of
a cutback in support to the Clinch River breeder reactor project
and to the base program. A

Nuclear research and applications, thvering a group of ERDA
programs related to breeder and conventional reactors, rs sched-
uled for growth in 1978. ERDA fuel cycle research and develop:-
ment, one of the larger energy programs, is also scheduled for
growth. This program covers waste management, reprocessing
technology, and uranium resource assessment. Uranium enrich-
ment process development is scheduled for so reduction. This
program is concerned with enrichment of uranium as fuel in nu-
clear power reactors.

,
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Magnetic fusion and laser fusion, both reflecting growth in the
budget proposal, are now scheduled for slightly greater growth in si

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. a

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,1ERDA requested funds in 1978
to continue to build experimental test facilities.11

Fossil energy programs make up the second largest energy sub-
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 Of
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 production flow rates.

The in situ technology program of ERDA is also scheduled to in-
crease in 1978 to provide for continued testing of promisis ch-
nologies and the development of techniq s for re ering oil
and gas from shale.

" These are considered to be expendable equipment and therefore not part of R&D plant

43/4
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Solar and geothernial energy, programs have made up a relatively
new but fast - growing area of energy 'research and development.
This subfunction accounted for 1.3 'percent of all energy olitla)
tions in,1978,, as shown in the President's budget. The ERDA,solar
energy development *gram 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 granted by the Congress to the overall program.

The ERDA geothermal program support is also scheduled fo? a
substantial increase in 108. This increase will Cover additional
work in engineering research, hydrothermal technology applica-
tions, geopressure and hot dry rock studies,. technology demon-
strations, and environmental studies.

The conservation subfunction is the fastest growing energy area,
'chiefly 1;ecause

iqf
growth in thg t RDA program in end-use con-

servation and teahnologies to improve efficiency. In 1978 this
program will more ,than double in order to cover research and
development on energy saving in industry, building, and trans-
portation.

Another growidg conservation program is ERDA'electric systems,
and erier: storage, also scheduled for a substantial increase in
1978. IN rk will be directed toward resohAng technical problems
irr regi nal and national bulk power systems and accomodating
new ectric energy production and storage technologies.

Other energy efforts in the Federal Energy Administration 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.
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Obligations

Average Annual
Percent Change

1969-74 13.2
1974-76 6.2
1976-77 10.8
1977-78 : 2.3

HEALTH

Health R&D programs, as presented in the 1978 budget, showed/
an increase of on.Ni percent although the long-term averag
annual growth of this function from 1969 to 1977 was 11.1 perms,
cent.12

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

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

The share Hof health in total Federal R&D funding has risen from
7.2 percerit in 1969 to an estimated 10.7 percent in 1977 and 10:2
percent in'.1978..

12 This function excludes the environmental health component of the environment func-,,
tiort. See p. 28.
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HEALTH

Health R&D programs, as presented in tht 1978 budget, showed/
an increase of oh.N.2) percent although the long-term averag
annual growth of this function from 1969 to 1977 was 11.1 pew,
cent."

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

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

The share lof health in total Fe6ral R&D funding has risen from
7.2 percerit in 1969 to an estimated 10.7 percent in 1977 and 10.2
pe4cent irt'.1978..

12 This function excludes the environmental health component of the environment func-.
Lion See p. 28.
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4rends in; R &D Programs
-j

196% 1976 197V 1978'

( Dollars in millions)

Health, total $1,126.8 ;2,365.5 $2,622.2 $2,682.6

Percent distribution

°Biomedic.ilresearch 8S.0% 91.4% 91.2% 91.5%

National Cancer Institute (NI H) (HEW) 14.7 28.6 27,.8 27.6

Natio'nal Heart, Lung, and Blood Institute
(NIH) (HEW) 12.0 14.7 14.2 14.3

National Institute of Arthritis, Metabolism, and
° Digestive Diseases (NIH) (HEW) 10.4 ° 7.3- 7.6 7.6

National Institute of General Medical
Sciences (NIH) (HEW) . 8.0 6.1 6.7

National Institute of Neurological and Communi-
cative Disorders and Sti:oke (NIH),s(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

National Institute of Child Health and
Human Development (NIH) (HEW) S.1 5.3 . 5.2 5.4

Medical and prosthetic research (VA) 4.5 4.1 4.2 4.1

Division of Research Resources"(N1H), (HEW) 7.1 5.5 5.2 3.8

National Eye Institute (NIH) (HEW) (2) 1.9 2.3 2.3

National Institute of Environmental Health
Sciences (NW) (HEW) 1.2 1.5 1.8 2:ri

National Institute of Dental Research (NIH) (HEW) 1.9 1.9 1.9 2.0

National Institute of Aging (NIH) (HEW) . . (3) .7 1.1 1.2

Disease control (CDC) (HEW) -1 4 .8 .8 v .7

Office of the Director (NIH) (HEW) .7 .6

Drugs and devices (FDA) (HEW) .5 .6 .6 -,11
National Center for Toxicological Research (FDA)

(HEW) .4 .4 .4

Other 1.8 .8

-
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1969 42 19701 1977' 19'78'

Percent, distribution

Mental health 8.9% 4.0% 4.1% 4.0%

Mental health research (ADAMHA) (HEW) 8:9 4.0 4.1 '4.0

Delivery of health care 4.7 2.7 2.8 2.6

Health services research (HRA) (HEW) 3.7 1.4 1.1 1.2

Rural health and health care demonstration
(SRS) (HEW) .5 .8

Maternal and child health services (HSA) (HEW) . .6 .2 .2 .2

Patient care and special health services (HSA)
(HEW) .2 .1 .1 .1

Family planning services (HSA) (HEW) .1 , .1 .1

Other .3 .4 .4 s. .2

Drug abuse prevenihin and rehabilitation 1.4 2.0 1.8

Drug abuse research (ADAMHA) (HEW) .9 1.4 1.3 1.3

Alcoholism research (ADAMHA) (HEW)
Other

.4 .5

(4)

.5

(4 )

.5

(4 )

'Estimates based oniitse President's' 1974 budget to Congress

2 Included within the National Institute.lif Neurological and Communicatrve Disorders and Stroke

Included within the Nat nal Institute of Child Health and Human Development.

Less than 0.05 percent A

SOURCE National Science Foundation
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Comments

Biomedical research accounts for. he 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 HOalth (NIH) provide more than nine-
tenthis of the R&D activity under the bi9medical research subfunc-
tion. Be een 1961 and 1976 support for cancer research and for
heart a lung research grew faster than for any of the other NIH
progr msat average anrtual 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, ot the'same time that the relative increase for each
of the other iristitutts was greater (with one exception). Research
on aging increased 59 percent environmental health problems,®
34 percent; eye diseases, 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 biomedical.,
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 toxicological programs of
the Food and Drug Administiation (HEW), expected to ihcrease.

t

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 higher than in
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1969, but congressional action increased mental health research
support above the -agency requem. .

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

Delivery of health care shows a.,4-percrit 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. a

Health services research and evaluaticin in the Health-Resources

t Administration (HRA) in HEW is the main program under delivery
of health care. This prOgram is committed,io research for improv-
ing the organization, delivery, quality, and financingpf health
services. The next largest prograntlis concerned with rural health
ands health care demonstrations under the sponsorship' of The

, Social and Rehabilitation Service (HEW).

Other programs under delivery of health care include mental aitd
child health services, patient care and special health services,

emergency 146 alth services, and family planning services, all with-
in.HRA.

Drug abuse 'prevention and rehabilitation shows nono gnificant
change in support in 1976,.with funding still well be, w-the leak
level of 1974. This subfunctiOn grew rapidly from 1969 to 1974, but
:declined in 1975 and has changed little since then. The majof .'
programs under this subrunction are the drug abuse research,
program and the alcoholism research program, both within
AEAMHA. Funding for these two activities scarcely changes in
1978 from 1977.

.7 .
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ENVIRQNMENT

fl

te

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 percents

Fedefal support of environmental R&D activities is widespread
and dispersed,-with every major R&D funding agency involved in
environmental efforts."

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.

V

13 The natural resources function AA cOntihns a large number of programs, and many of
these could logically be placed In either thpt or the environment category A guiding principle
was established of 4,ssigning programs primarily devoted to studying, inventorying, and manag-,
ing resources to natural resources, and assigning those primarily devoted to studying interac-
tions within systems or studying tie nature of pollutants and their effects on living sOtems to
environment.

44$17
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Trends, in R&D Programs

Environment, total

Environmental health and safety.

Environmental R&D (ERDA)
Life sciences research and biomedical

applications (ERDA)
Pollution effects research (EPA)
Occupational,safety and health (CDC) (HEW)
Health and safety research (Bu. Mines) (Interior)
Environmental and fuel cycle resea (NRC)
Food safety research (FDA) (HE
Human health and safety (ARS) ( DA) .... :

Other

Pollution control and environmental protecjion

Water quality control (EPA)
Energy-related environmental control programs

(EPA)
Air quality control (EPA)
Nuclear materials security and safeguards (ERDA)
Environmental quality monitoring (NASA)
Interdisciplinary studies (EPA)
Other

Understanding, describing, and predicting the
environment

Environmental satellite programs (NASA)

Weather and climate
Ocean condition
Earth dynamics

Environment programs (NOAA) (Commerce)
U:S. An tarcticWesearch prbgram
Mapping of earthquake hazards and earthquake
-.orediction (GS) (Interior)'

Earthquake engineering (NSF) ......... .

Other environment related prograrn4,(NSF)
Qther environment related programs

(NOAA) (Commerce)

timates based on the President's 1978 budget to Congress

'Included under EPA pollution control and environmental protection

'Includes environmental health portion of EPA program, which cannot be separately identified prior to 1972

44$ Comments

1969 1976 1977' 1978'

(Dollars in millions'

S315.2 $899.4 $1,100.7 $1,098.3

Percent distribution

38.1% 40.8% 38.8% 40.99

15.1 14..6 16.9

28.4
4.4 4,0 3.5

(') 8.7 8.1 1.6

4.8

.7

3.5

3.8

3.5 ,
3.2

37
3.2

.8 1.2 1.5

NA 1.1 1.0 1.1

2.7 1.0 .9 1.0

1.5 2.3 2.2 2.3

25.6 30.3 35.1 31.9

'10.7 6.5 7.3 6.2

5.9 8.1 6.1

'10.2 4.2 4.7 3.8

.8 1.3 2.5 3.5

3.5 3.5 3.4

2.1 2.7 2.1

3.9 6.8.111c6.4 6.7

36.4 29.0 26.1 27.2

23.3 11.2 9.3 7.2

NA 6.4 4.7 3.8.

NA 3.5 '4.0 2.4
NA 1.3 .6 ;.0

7.3 6.0 5.1 5.2

22 3.6 4.3 4.5

.4 1.4 1.1 2.5

.8 .9 1.9

0.2 2.6 2.3 2.4.

o-
.9 2.2 2.0 2.2

1.1 1.2 1.3 1.3

SOURCE: National Science Foundation
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The environmental health and lafety subfunction remains the
most heavily funded area within the environment, function, ac-,
counting for more than two-fails of the total in 1978. IThe in-
creased support accruing to this subfunction is cause y contin-
ued expansion in the ERDA environmental R&D pr ram, the
largest within the environment function. This program, designed
to assure the environmental acceptallility of energy technologies
under development, is scheduled to expand considerably in 1978,
continuing growth that has been uninterrupted since 1969. The
1978 increase covers characterization studies of nonnuclear -ener-
gy- related pollutants and their effects on animal and human life.

The-ERDA life sciences research and biomedical applications pro-
gram was separated from the ERDA environmental R&D program
in the current budget (1976-78) repotting period. The Rife sciences
program carries out research not related to any specific energy
`technology. Th&rnain interest is the study of living systems upset
by physical or chemical agents and the development of isotope
probes for detecting human pathological changes. The decrease
in 1978 resplt :from the transfer of the artificial heart program.

, ,
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EPA pollution effects research cov s eight programs, each con-
centrating on a specific medium olluVint. Even though 1978
funding declined in the budget request, R &D support will still
Dave increased almost five times since 1972 when these programs
were first reported. The irglicated 1978 decline was largely the
result of a Carryover 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 National Institute for Occupational Safety and Health
(NIOSH) within the HEW Center for Disease Control provides the
research base for Federal efforts to assure healthful and safe
working. conditions. The 1978 level is moderately 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 ands working
conditions for miners and to reduce health hazards to mine work-
ers.

NRC environmental and fuel cycle research began in 1975 and
Was set for growth in the 1.978 budget- request that would put
funding at six and one-half tiFnes 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 a.human health and safety r'esearch 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 products 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.

ti 29
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Understanding, describing, and, predicting the environment
showed a small increase in the 1.9Y8 budget and will account for
more than one-fourth of the tota) R&D support within environ-
ment. '',1

The NASA environmental satellite programs consist of three efforts
that together are scheduled for a'Onsiderable drop in funding in
1978. The largest NASA programyveather and climate observation
and forecasting, shows a decreaf'e in 1978 as development of the
Tiros-N meteorological satellite= ;moves toward launching. This
new satellite will play an import nt role in obtaining data for the
first global atmospheric research program experiment. The ocean
condition monitoring and foreca ,ting program is expected to re-
ceive a larger cutback in obliga ons in 1978 as development of
the Seasat:A satellite also progresses toward 'launch. The third
NASA program, earth dynamici monitoring and forecasting,
shows increased funding.,This program will focus on geodesy and
a future earthquake prediction capability.

The National Oceanic and Atmospheric/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 environmental services, public
forecast and warning services, specialized environmental services,
weather modification, environmental data and information serv-
ices, glo onitoring of climatic change, maritime technology,
and mapp , 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
schedulecrto expand by 4 percent in 1978. NSF has been assigned
responsibility for planning, funding, and implementing the na-
tion,a1 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 or the Geological Survey (IniPiar) was planned
to more than double in obligations in the 1978 budget.ifforts are
concentrated on developing basic data on geologic principles and
processes, arid especially n terrain and foundation conditioris
related to earthquakes.

,
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NSF is Vonsoring a-complementary program in earthquake engi- 1
neering, With a 1978 requested level more than double that of
1977, this progfam is directed toward intensified efforts to miti-
gate earthquake hazards.

Other NSF efforts show small increas9s for 1978. These efforts
address climate dynamics, environmental forecasting, Arctic re-
search, weather modification, fire, research, and social response
to natural hazards.

Other NOAA Ifitograms cover Marine ecosystems investigations,
environmental satellite services, and international Orojeds.
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ScIEN4 AND TECHNOLOGY BASE

c.

Sci nce and technology base reflects a relatively high growth of
1 pereent in 'the 1978 budget. The average annual rate of growth

epween 1969 and 1977 was 8.0 percent, mostly based on a strong
rising trend that b4an in 1974.

This function 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
extendbeyond the mission Of a sponsoring agency.

Irk 1969 the share of science' and techriology_ base in the ,Federal
R&D total was 3.3 percent, and in 1977 it was 3.9 percent and was
expected to,.be 4.0 percent in 1978.

r

Mae

44

79
I

- r



Trends in R&D programs

Science and technology base, total

High-energy physics (ERDA)
Basic energy Sciences (ERDA)
Nuclear physics (ERDA)

*Physiology, cellular and molecular biology
research project support (NSF)

Physics research project support (NSF)
Materials research project support (NSF)
National Reserch Senters (NSF)
Engineering research project support (NSF)
Chemistry research project support (NSF)
Environmental niology fesearch project

r- support (NSF)
Basic research support (Smithsonian)
Behavioral and neural sciences research

project support (NSFJ
Social sciences research project support (NSF)
Mathematic I sciences research projec2upport

(NSF) .. .
Basis fo _ptional physical measurement

s'y-ke'mrNBS) (ropmerce) .

Materials processini in spacezfliA
Earth sciences research project suppo SF)

Oceanography research project suppo F)

Atmospheric sciences research project support
(NSF)

Oceanographic facitties operati s support
(NSF)

Computer research project support (NSF)
Astronomy research project support (NSF)
Ocean sediment corin program (NSF) .. ...

ther

Estimates based on the President's 1978 budget to Congress

SOURCEt National Science Foundation
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Comments'

1969 1976 1977' 1978'

[Dollars in millions]

$513.5 $839.2 $952.6 $1,059.9

Percent dis ribution

23.1% 18.3% 17.8% .1 7.7%

25.0
13.5 13.5 13.9

1 6.5 6.8 6.5

5.4 5.6 5.7 5.9
5.0 5.7 6.0 5.8
1.5 5.8 5.7 5.5
4.8 4.8 4.5 5.0
3.1 4.5 4.4 4.2
3.5 3.8 3.8 3.8

1.4 3.4 3.4 3.4

2.9 , 3.1 3.2 3.0

1.6 2.5 2.6' 2.8

2.1 2.4 2.4 2.4

2.5 2.2 2.2 2.2

3.2 2.4 2.0

1.0 1.3 2.0
1.5 2.0 1.8 2.0
2.1 2.0 2.0 1.9

1.6 2.0 1.9

1.7 1.9 1.9 1.7

22 1.7 1.6 1.6

1.3 1.2 1.3 1.y
.5 1.5 1.4 1.3

4.0 \2.6 2.0

It*

2

4

The high-energy physics ,program of ERDA accounts for almost
one-fifth of the science and technology base function in 1978. The
primary goal of this program is to gain an unde!standing of the
fundamental nature of matter and energy and th'e laws that gov-
ern their behavior. The conduct of high-energy physics research
depends primasily upon the utilization of four accelera4or 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 increase of 16
percent will be largely' used to sustain onfoing studies in the
materials and molecular sciences.

The-third largest science and technology base program in 1978 is
in the area/Of nuclear physics. This program, also supported by,
ERDA, is Concerned-With advanced experimental and theoretical
studies of the properties and dynamics of atomic nuclei and the
characterization of the strong force that governS the interactip3,-;-
between nucleons. A small relative incresie is scheduled for this
program in 1978.

J
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NSF research cited support programs are aimed at providing
the Natim,with a strong, scientific capability and An expanding
base of sektiefic knowledge. The physiology, cellular molec-
ular biology program is the largest of the 14 Fesearch project
areas" supported by thi5, agency. In 1978, however, almost as much
support is given to physics and tq materials research as is given to
the physiology area. All three of these aieas are scheduled for
substantial increases in, 1978,. Ape

On A collective basis, ttie funding level of the six National "Ref
search Centers supported by NSF is expected to rise substantially
in 1978. The National Radio Astronomy Observatory and the N
tional Astronomy and ionosphere Center are expected to sh,
relatively large increases. The National Center for,Atmospheric
,Resear0, however, is.the largest in total support.,

,Other NSF research project support areas include engineering,
chemistry, ar environmental biology, to name the larger ones.
All of these ar scheduled for increases in 1978, as are the rest of
the basic research fields supported by NSF.

The Smithsonian Institution concentrates basic research effortsin
the fields of biology, astronomy, anthropology, and the'environ-

34/
. :82

e.

,r

`11

c.

mental sciences .,(geology, oceanography, and the atmospheric
sciences. Overall support in 1978 was increased 5 percent in the
President's budget.

The National Bureau of Standards (Cornrvir:ce) has for many years
conducted research and development tolnsure that users of sci-
ence and technology in the United. States will be able to make -
physical' measurements with the required accuracy, yielding the
same results.oyer time, and reconcilable with other like measure-
ments made elsewhere. A moderate decrease in the overall pro`
gram was proposed in 1978.

An. increase of "68 percent was requested for the NASA program
on materials processing in space. Particular ernpha is will be ,

placed on the potential applications of biological ai 4 crystal
growth`procewing.

The remaining programs within science and-technology base in.,
dude some specially targeted NSF programs, such as oceano-
graphic facilities operations support, the ocean sedimgat and cor-
ing program and science inforthation, as well as patent activities
within Commerce.

83
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V

Obligations

1.

Average Annual
Percept Change

1969-74 8.9
1974,76 4 9
1976-77 20 9
1977-78 4.7

41'

TRANSPORTATION AND COMMUNICATIONS'

v I

In 1977 and again in 1978 funding for transpoatiop and comm0- 1,
nications R &D programs was expected to reverse the downward
trend of 1975 and 1976 and show art increase." The increase re-
quested for 1978 was 5 percent.r , . ' . . ,*

11.

Despite some wide year-to-year-fluctuations, the average annual
,gr4fh rate, for this function was 6.7,percent'between 1969 and,',
1977, slightly'ahead of the average ;.,e of all Federal'Or.ograms.

The transportation and communications share of the federal R&D
total has remained-relatively constant in4the last few years. The
ratio was an estimated 3.1 percent in 1477 and the sante ratio is
expected in 1978, compared with 2.9 percent in 1969. The share
rose to 5.0 percent in 1971, the year the SST program was termk
nated.

35
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Trends in R&D'Programs

r

Transportation and comrunica4ns, total

Air t, Yts

Aeronautical research and technology (NASA)
Air traffic control (FAA) (poi/ .,

'Other air transportation R&D (ITA) (DOT)
Navigation (FAA) (DOT) . ,
Civil Aer'onau'tics Board

.'. Civil supersonic aircraft (DO-1) .
1

Gilo Und ,

' Urbin.Ma.ss `transportation AdraThistration.
. (DOT) 1

Federal ,Highway Administration (DOT) ...... ...
National Highway:Traffic Safety,) Administration (DOT) 1

Railroad research (FRA) (DOT)
High-speed ground transportation R&D

\
r(FRA) (DOT)

.

1. /.

Water .,.

Maritime Administration (Xmerce):es
. .

Coast Guard (DOT)

1969 1976 1977' 1978'

[Dollars in millions]

$458.1 $635.7 $768.8 $804.8

Percent distribution

68.9% 63.9% 57.9% 60.9%

38.9
5.7
2.9

.9
(3 )

20.5

49.8
6.5
3.9
3.6

44.3
7.7
3.9
2.0

.1

47.4
8A
3.7
1.3
.1'

Multimodal

Office of the Secretary (DOT)

15.3 24.5 30.1 27.1 '

4.0
6.4

(2)

25

7.3
4.4

4.9

7,9

7.6
6.9

7.7

8.0

5.4 (4.1 *.4.3

8.6
6.6

6.4

5$i

3.8

1.8

.3.6
3.0

.9 3.1

2.3
2.0

2.0
1.8

3$ 3.0

3.1 3.5 3.0

Commooications , . 9.4

Space comvinunications (NASA) 9.2

Other. ..1 ......... ... .. ...... . . .2

4.4 4.1

2.9 2.8
1.5. 1.3

5.2

3.9
1.3

Esti/1,44s based on the President's 1978 budget to Congress

2 less than 0 95,peecent

SOURCE Kabonal Science F OUIVIA (1011
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Comments

Isrh subfan ionitias remained the most heavily funded are&
roughout the 5-78 period and represents three-fifths of the

transportation an communications 'total in 1978. The NASA
4 aeronautical res h and technology program continues to be

the, major activi and accounted for, most of the 10-,ercent in-a
crease rzswste for the air subfunction in -197.8. This program
comprises almost one-half of the f ing for the entire transpor-.
taticin and communicdtbizs fun
The emphasis of this program is on aircraft efficiency and per-
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
studies in aeronautics. Chief areas of concern in thcoverallsro-
gram are reduction/of energy requirements, improvement of per-

.

formance, reduction-of noise and pollution,'improvement of safe,-

.
ty, and advancement of long -haul and short-haul air transporta-
tion.concepts.

:'The three next prOgr siin size of funding are sponsored by the
Federal Aviation.Administration-(FAA) within DOT. The largest, air
traffic control, supports the improvement of air trafLic control
technology, including the processing of radat$ tracking and other
flight)nforma,tiOn and the development of computer systems to
increase tlie'capacity of majot airports. Two smaller programs
cover efforts to modernize ancj expand navigation aids and activi-
ties to promote fligiktSafety:'

4

Ground transportation R&DprokaKs'account for more than one-
fourth of the trans'vortatiQa and communications total in 1978.
Altholigh- support for, this rea in 1978was requestecrat a lei& 6
percent below 1977, fund'g is still well above that of 1976. The
1978 decline, is primarily he result of uncisually high-Junding in
1977 because of a caayoverOf obligations feom'1976 for most of.,
the DOT program's that make up this function.,

Support, to the DOT Urban Mass Transportatio Administratiort
....(UMTA), the largest prOgram area reflected the. greatest growth

the 1978 budget request of any ground transrtation program
Major ;emphasis will be on- automated guidevThy trarpsit sytert)s" ,

,
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which include prototype develo )ment of group rapid transit andp
demonstration of the downtown people mover, and service and
'methods-demonstr4tions, which /cover traffic management, ara-
transit pricing policy, and transpOation for the disadvant ed. .

R &D support for the DOT Federal Highway Administration
(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
Vety Administration (NHTSA) were set in the budget request to

decline 13 perCent in 1978, funding will be considerably higher
th/fn the levels of 41975 and 1976. NHTSA activities involve motor
vehicle and highway safety- research and development, including
improvement of accident investigation data and research on vehi-
cle safety.

. .
,

. ,a.
D efforts of the DOT Federal Railrotd Administiition '(FRA)

showed considerably less support in 1978 as a result of the car-
ryover of 4funds into 1977. FRA All, emphasize improved rail
freight and passenger services and fail saf* research, including
equipment agd human factor failure. ', 7

Support for water' transportation R&D programs was expected to
!decline 7 percent'in 1978, in the. President's budge , continuing a
trend of reduced funding sincthe 1972 high 44

The Maritime Administration (Commerce) the sours f more
than one-half, of the obligations for water transportation
support. In' 1978 major efforts are directed toward increasing the
productivity of U.S. shipyards and ship machinery, improving the
operations-of U.S. flagships, and su sorting maritime research
and technol@gy-developments.

The O.S: Co-ast Guard (DOT) is the only, other agency classified
under the water subfunction. R&D funding bf the Coast Guardis
focused mainly on marine safety. Other. programs, Inc/rude R&D
efforts to improve search and rescue operation effectiveness, to

.aid development of navigation techniques and equipment, and to 4,

improve ocean operations, particularly in ice-breaking.

38
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The naultimodal subfunction is entirely represented by one pro-
gram, that of the.Office of the Secretary of Transportation, 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 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 ccounts for 5 percent of the total transpoi,
fation and communic tionsVifort compared with 14 percent in
1972.

The NASA communications satellite program, which makes up

three-quarters of this subfunction, was expected to 4crease 12
percent in 197.8. NASA will institute a search and rescue satellite
system demonstration as a cooperative venture with Canada. The

agency will also cart)/ out ,ace communications experiments to
be flown on space shuttle and sPacelab missions, will make ,ef-
forts to reallocate worldwide usage of radio frequencies, and
undertake technology transfer activities in space telec mmunica-
lions toward use by public and private industries.

.
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NATURAL RESOURCES

r- .
The natural resources function continues. to aflect importint
growth with increases of almost 12 percent shots for both 1977
and 1978 in the President's budget.

, This fyriaion 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. k.

Natural resources represented an- estimated 2.2 "perent share of
the Federal R&D total in_ 1977, with 2.3 percent expected iii 1978,,

11)69-74 11.1
1974-76 19.8
1976-77 11.9
1977-78 11.5

compared with 1.3 percent in 1969.

94

ft



'

7,
Trends' in "R&D Programs

Natttral resources, total

literal

Geologic rind mineral resources surveys (0SG)
(Interior)

Mining research (Bu. Mines) (Interior)
Metillurgy research (Bu. Mines) (Interior)
Other

Water

Water resources investigations (GS) (Interior)
Saline water R&D (OWRT) (Interior)
.Water resources researchlOWRT) (Interior)
Waterrelatedprograms (civil functions) (DOD)
Bureatiof Reclamation (Interior)
Watershed management research (FS) (USDA)
'Other

Land

Forest insect and disease research (FS) (USDA)
Timber management research (FS) (U,SDA)
Forest resource evaluation (FS) (USDA)
Land information and analysis (GS) (Interior) .

Cooperative forestry research (CSRS) (USD'A)
Other_

Ri.creation .

National Park Service (Interior)
Wildlife resources (FWS) (Interior)
Fishery resources (FWS) (Interior)
Habitat preservation (FWS) (Interior'

--Wildlife, range, and fish habitat research
(FS) (USDA) .

Other

Multiresource

Earth resource9 detection and monitoring (NASA)
Research on use and improvement of soil, water,

and air (ARS) (USDA)
Applications explorer missions (NASA)
Sea Grant program (NOAA) (Commerce)
Other

1969 1976 1977' 1978'

(Dollars in millions)

$201.0 $488.8 $546.9 $609.8

' Percent distr bution

20.9%

9.8

3.7
5'6
1.8

323,

5.7

11.0 I
5.3 C

4.6
3.6

1.9

.2

1.2.1

3.1

4.5

1.2

.5

1.7

1.0

12.7

1.3

5.7

1.4

4.4

1

22.0

9.5

10.1

2.0
.4

' Estimates based on President's 1978 budget to Congress

SOURCE: National Science Foundation
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Comments

I

37.1% 363% 31.8%

14.5 14.3 13.2

12.9 13.2 11.3

5.1 4.6 4.2

4.6 4.2 3.0

13.2 12.9 12.9

4.1 4.1 4.0

3.6 3.5

1.9 N 1.9 . 2.6
1.7 1.9 is

1.6 1.5 1.4

12.2. 12.7 -12.2

3.6 3.3 jri-1978-the mineral subfunction, which represents approximately
33 3.1 2.7 one-third of total, natural resources support, showed a decline in
la l

1.5

1.7

1.8

1.5

2.2
1.7,

'1.3

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

5.

1.0 1.1 The largest progra geologic and mineral resources surveys, is,

7.0 7.21 7.4

,

sponsored bY the G ogicalSurvey (GS) in Interior. The o \erall

1.91 1.8 1.9 increase in 1978 is brought about by growth in wildernesS mineral
1.7 1.7 1.7 surveys and Federal coal-leasing explorations. GS activities will
1.1 1.2 1.2 continue toward accurate appraisal of national mineral resources,
.9; .9 1.0 improvement of mineral exploration and extraction technology

1.0 1.2 5 1.1 and techniques, and the establishment of basic geological data.
.4 .4 .4 The mining research program of the Bureau of Mines reflected a

30.4 30.9 35.7 5-percent reduction in the 1978*budget from the postponement of

17.6 16.8 21.8
the underground mining methods demonstration and the reduc-
tion of subprograms in coal-mining technology: These activities

5.9 6.1 6.2 were restored and increased by the Congress. Ongoing research
1.7

3.1

2.4
3.3

3.0
2.9

projects .are aimed of increased mining efficiency, including full
2.0 2.2 1.8- consideration of health and environmental conditions, at moving

arginal mineral ciqosits into production, and at advancing tech-
1 - nology for coal .extraction and preparation. '

41



Another Bureau of Mines, program is concerned with metallurgy
research,,In 1978 the funding leveand program orientation will
remain ,unchanged. R&D efforts seekio improve extracting, re-
covery, purification, fabrication, and recycling practices and to
advance-technology while minimizing cost, waste, and pollution.

Others programs include GS research on conservation of lands
and minerals, Bureau of Mines deponstrations related to mined
land (increased by the Congress) as well as other Bureau of Mines
mineral resources programs, and work supported by NSF on
seabed assessment and advanced processing technology..

1

'

S

Although funding for the water subfunction was proposed for an
increase of 11 percent in 1978, the average annual rate of growth
for this subfurrction was only 1.:1 percent in the 1969-77 period.
Programs sponsoied by the Corps :W Engineers (ROD) would
account for most of the 1978 increase. The water shcare is approxi-
mately one-eighth of the natural resources totale in the current
(1976-78) period, compared With one-third in 1969.

The proposed rise of 8 percent in 1978 for GS water resources
investigations would continue the steady funding increases that
hive occurred in this program since 1969. These ,investigations are
concerned with the quality and quantity of water supply, the geo-
graphic and temporal patterns of availability, and the magnitude
and pattern of water use, Research is directed to- factor is affecting
stream flow, sedimentation; and subsurface waste and 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 Technology (0WRT) in Interior was expected
to increase 8 percent in 19'8, although the level of funding would
be considqrably 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 More 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, r cluding the use of these types of wa-

r resources for energy pro uGtion.

The USDA Forest Servic (FS) watershed management research
program is devoted to roblems of soil and water pollution,
methods of increasing st amflow, and techniques of stabilizing

,soil.
a
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Funding for the recreation subfuriction 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 ;the National Park
Service (Interior), was pRposed for 19-percent goyvt1h in 1978.
This program cogs archeological research pi3o. and natural
resources planning, and resource mana'gement- activities. The
1978 increase arose from the proOosed expansion of R&D support
for the operafion of the national park system and for archseologi-
cal investigations.

The fish. and Wildlife Service (FWS has three programs that make
up another., important component of recreation R&D support.
Tt)gethet, these programs were expected to grow 13 percent in
1976 under the President's budget. The wildlife resources pro-
gram, the largest of 9-14 three, scippOrts 'research and' study proj-
eaS elated to bir9"and mammal management..

. .
The FWS fisheries resources program consists' of research and
'study projects to promote the proliferation of sport fish in the
natural environment. The program covers coastal, Grea't Lakes,
and inland reservoir areas.

toward improving the q lity .and availability of fish and wildlife
FWS habitat preservation r searCh and stucly-' projects are directed

habitat. They mclude environmental pollution evaluation, -land
and vvatel. resources planning, and biological service elop-.
merit. I\

.41::40-,SP,VgchrOs'okt.Zr'tt

zieyr,5gArAFV,',
The wildlife, range and fish habitat research program of the For-
est Service addresses the quality of the terrestrial environment In
terms of wildlife and livestock tnd their use by man. Program
objectives are tO maintain and increase the diversity and produc-
tivity of fish, wildlife, and domestic stock through habitat im
provement.
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The multiresource subfunction was expected to increase 29 per-
cent in the 19-'8 budget, whith would make this subtunction the
largest within natural resources The main impetus tur growth
comes trom the NASA Earth resources detection and monitoring
program

The Earth Cesources detratron and monitoring prugrarn is sk.hrd
uled for a 45-percent rise in 1978 and will account tur mute than
one-fifth of overall natural resources funding. Continuing demon-
strations under this program are ttie Large Area Crop Inventory
experiment to evaluate use of Laridsat data in making estimates of
global- grain- production, and other experiments in wee re-
sources, management,. eastern surface mine monitoring, ,land
management, and environmental quality. Projected increasps for
1978 will be for developmeN of the Landsat-D,a,next-generation
Earth resources 'satellite containing as a payload the thematic
mapper, an adVanced multispectral sensor.

ARS upsearCh 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 relation
of soil types to plant) anim.4.and human nutrition.
Tie NASA applications explorer mission is scheduled Tor. a- 37-
percent increase in 1978 This program covers development of the

`,magnetic field satellite iMagsat), which is expected to provide
data for updating maps of the Earth's magnetic field and for locat-
ing natural resources such as coal, oil, and minerals.

In the 1978 budget the NOAA sea grants program would remain
at the 1977 level of funding Through matching grants to universi-
ties, institutes. and industries, this program aims to solve prob-
lems in management and use of marine resources and in technol-
ogy transfer.

Other programs within the multiresource subtunction 2clude
NSF programs concerned with living resources,- resource sVstems,
and resource comer' ation, and CS topolgraphic surveys and
mapping

a
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FOODI .1BERIA ND -OTHER AGRICULTURAL
PRMUCTS

I-

The food, fiber-, and other agricultural products -function ha5 al-
n ost doubled in 'support in the 1969 -77, period, but -greatest
growth has taken place since 1974. The average annual increase.
from 1974 to 1977 was-15.0 percent, and an increase of 10.0 per-
cent was proposed for 1978 in the President's blidget. '.-

N

,

Recent increases made the. average anntralgewth rate of this
function 8.9 .percent between 1969 and 1977, We and one-half
tithes the growth'iate for'ay Federal R&D oblige:viol-is._

,

The share of, food,, fiber, and other agricultural products in the
Federal R&D total was 1.8 percent in 1977 and ari estimated 1.9
.percent in 1978, compared with 1.4 percent in 1969. .

.
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Trends in R&D Programs

Food, fiber, and other agricultural products,
total

Production

Research on plant productionlARSHUSDA)
Research on animal production (ARS) (USDA)
Food and.nutrition research (ARS) (USDA)
Agricultural research under the Hatch Act

(CSRS) (USDA) . 4'

Ocean fisheries and living marine resources
(NCIAA) (ojommerce)

Agricultura research under the Merrill
Act (CS RS) (USDA),

. s eatilizer development (TVA)
Other

> Marketing and distribution

Marketing efficiency (ARS) (USDA)
Expansion of agricultural exports (ARS) (USDA) .

Corfiumer services (ARS) (USDA),
Economic Research, Service (USDA)
Frier Cooperative Service (USDA) V

Other

1969 1976 , 1'977' 1978'

[Dollars in millions)

$225.0 ( 1$388.3 $444.0 $488.3 4

Percent distribution

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

SOURCE. National Science Foundation

Comments

76.2%, 79.&%. 81.2% 81A%

22.6 22.9 24.1

33.1 12.1, 12.1 12.1

2.3 3.0 3.0

21.9 21.4 22.0

au
14.2 11.9 11.7 11.7

1.5 5.0 4.4 3.9
1.9 1.8 2.1 2.1
2.6 , 2,2 2.7 2.4

23.3 193. 18.3 18.1

12.5 113 f1.4
17.1, .5 .5

.1 .1

5.9 6.2 5.9 . 5,8
.4 .3 .3 3.1

.4 .5 .5 , .4

f

Production is expected to account for more thari four-fifths of the
total R &D support for the food; fiber, and other agricultural prod-
ucts function in 1978. Funding for this _subfunction has ..more than
doubled between 1969 and...1977, increasing at an average armual
rate of 9.7 percent. In 1978 the 10- percent proposed increase was

e
the result of growth in almost all programs.

Research on plant.production of the USDA Agricultural Research
Service (ARS) is the largest program within the food fUnction,

4

accounting for 'one-fourth of the total. It is expected:to increase
16 percent in 1978. The emphasis is on research to improve ge-

1 netic varieties, to increase yields; to improve production prac-
tices, to enhance environmental quality, and to imprmie crop
protection technology., In recent years special emphasis has been
placed on the photosynthetic process, the nitrogen-fixing pro:
tcess, and better uSe-efficiency of agricultural energy resources.

Agricultural research supported by `the USDA COoperative Re-
search- Service (CSRS) under the tiatcli Act accPkints for more
than One-fifth of the food function in 1978 and is scheduled for
an 8-percent increase that year.14 Under this progralmrants are
provided for research 'at agricultural experiment stations of land-
grant colleges throughobt the United States.

-14 The Cooperative State, Research Service, respondents were unable to disaggregate this
program -into-s yheategories-ot-aetivityres--the Agricultural Research Service, respondents were
able to do. If the six ARS programs sfiown in the table are added together, the total for ARS isitfar greater than that for CSRS. .
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EDUCATION

Funding for education R&D programs has.fluctuated appreciably
during the 1969-78. peiiodIncreasing from`1969 to 1973 then de-
dreasing bqtween 1973 and 1976. Support doubled in 1977 but was
'expected tNiecline 5e percent in the 1978. budget request.

\ I
\

Despite recent ains, the ed ation' share of the Federal R&D to-.
tal was only 1. percent in 19 and-an estimated 1.0 percent in
1978, the same share as in 19

/ ,...
I,

1 ,
. ,

The average annual growth rate for education R&D programs
between 1969 and 1977 was 7.9 percent.

A

y
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I>
Trends in R&D Programs

O

Education; total

Occupational, Vocational, and Adult Education

1969
'

1976 19771 19781

(Dollars in millions)

$154.8 $142.4 $283.8 $269.2

Percent distribution

(OE) (HEW) . 24.6% 54.4% 47.5%
National Institute of Education (HEW) 54.3% 44,7 30.2 38:6
Education for the handicapped (OE) (REW) 10.0 . 11.4 3.9 4.1
Special projects (OE) (HEW) 3.9 2.8 3.6
Science education development and research (NSF) . 7.8 8.1 4.3 14
Head Start (OHD) (HEW), 2.8 3.5 1.8
Institutional science development (NSF) 15.7 - t

Other 9.3 3.8 2.6 1.0

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

SOURCE: tetatiOnal Science Foundation

Comments

In 1977-funding increased shaiply for thle occupational, vocation-
al, and adult education program of the HEW Office of Education
(OE), making it the largest component of the education function.
In 1978the program will account for appr.Oximately one-half of
the function total. The primary purpose of this program is to
provide grants for vocational R&Dctivities 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-to receive Federal monies a year ahead of
their ukk State choorbodies. 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 reducing this program and changing the
1977-76 levels. i

:50113
Y

6

tie

'&+ 6 1. E

s, '6
,

Another major component of the education function cons,,istsi.of
the R&D programs of the HEW National In,stitOte of Education

These,programs 'had ,registered a 21-percent increase i.t1 the
1978 budget request, .so that they accounted for Altnasst two -fifths
of the education total. Subseqttent congressional action signifi-
cantly reduced this increase. , °

*

The entire budget ofNIE is devoted to R&D or R&D dissemination.
%activities, and 90 percent of the funds aie used fo&r contracts
grants to extramural-performers..Current:pragrams*are designed:
to improve basic skills in reading and mathia.rnatks, to clarify the
relationship of education to work and career.si.to improve:the
productivity of educational resources, and to help State and local
education systems.

.

The OE education ..for the handicapped :pr'ogram now shows an
increase in funding in 197.8. InnOvation in'and 'development of
curriculum and teaching techniques, and such project§ as physi-
cal education and recreational research for*anclicapped children
continue to'be the chief emphases of this program. ,

The OE special projects program, scheduled foi a'22- ercent
crease in 1978, includes as the major component cur ctilum de-
velopment and demonstration to provide educational equity for
women. .4'

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.
'Congressional action did not change this situation markedly. Pro-
gram objectives are to advance science education through re;
-search in such- areas as student choice of and success in science
careers, and through aid in the development lof 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 three.-education
research centers on the part of the HEW Office of the Assistant
Secretary for Education.

(
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Trends in R&D Programs. - I

k

1969 1976 1977' 1918'

[Dollars in m IlionSJ

Incomt security and social services, total 96.7 $133.4 155.9 $148.0

Percent distribution

Rehabilitation services and facilities (0H15) (HEW) 29.1% 1'6.3% . 19.5% 20.7%

Social Security Administration (1110) 7.6 10.8 12.9 15.4'

Social services programs (OS) (HETY) 16.3 17.8 12.8 15.1'

Employment and training administration (Labor) , 21.7, 13.2 12.3 11.7

Child development research and demonstration a
(OHD) (HEW) 3.7 11.5 9.9 10.5

Child abuse (OHD) (HEW) 9.5 7.4 7.8

VubliC assistance research and evaluation
(SRS) (HEW) 12.9 5.5 9

Other 8.7 153 j19.3 1Z6

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

-----
SOURCE: National Science Foundation

0,*

out Ments

-

The rehabilitation services and facilities program of the HEW
Office of Human, Development (OHD) is the largest program
within the income security ancLsocial services function, account -'
ing for one-fifth of the funding total in 1977 and 1978: ,This pro-

* gram sujiports research for the development of methpdsi serv-
ices, procedures, and devices to assist-in the provision of voca-
tional rehabilitation services to handicapped individuals. The pri-
martempha'sis of the rehabilitatiion research program in 1978 is to
relate activities more directly to State needs. Support for thisApro-

. 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 Security Administration (SSA). These programs are sched- -
uled to increase by 13 percent in ,1978 and will make up 15 per- '

ceRt of the R&D total for this function. They cover research to
improve the social security system as well as general studies on
ino?me,seculityand health insurance.

The social se vices programs sponsored by the Office of the Sec- .

,retary, HEW show a considerable increase, in 1978 with the Con-

52,
117
;4

e, tug

1

gress adding to the increase requested in the budget. These pro-
grams cover income maintenance investigations (expanded lur-
ther by the Congress), health insurance 'experiments, studies of
long-term car State and local services -research, and basic re-
search conduct Instituted by the Ii for Research on Poverty.

, .
, R&D funding by the Employment and Training Administration (La-

bor) Was expected-to 'drop 10 percent --in- 010978 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 while mi -mizing inflation and other adverse
economic effect

--..
'1 t e PHD child development research-and demonstration
program is scheduled for funding about-the same level as-1976
and 197. This program supports RkSt .ctivities in ch-ld develdp-
rnent, childelfare, and delive o servic t and .farni-
lies. Special areas of concern in 1978 will include ... re, child
deyelopment and family life, and children with special ne

The child abuse program of OHD was begun in 1975 and :s re-
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
studies to provide information on the national incidence' and se-
verity of child abuse and.neglect and on the characteristics of the
parents responsible.

. ,
The public assistance res rch and evaluation efforts of HEW's
Social and Rehabilitation rvic.e's .(SRS) are expected to remain at
the _1977 funding level. G nts and contracts are,awarded,to de-
yelor and e luate principles and\concepts for use in pUblic as-
sistanc r rams andio demonstrate new systerfisjor d4liverrof
sery es to the isadvantaged.

e,1978 decline in total support-for income security and social_
services resulted primarily from the exclusion of funds' for the
research and demonstration projects of the COmmunity*6ervices
Administration. These projects- test mechanisits for delivering
social services to thf poor. Later, CongrOss provided funds for
this program to be continued.

Other programs found within the income security and social-spry-
ices function are OHD programs for aging and youth, programs
of the Employment Standards Administration (Labor) and pro-
grams of the Civil Service. Cominission.
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Trends. in R&D Programs

1969 1976 1977' 1978'

(Dollars in millions]

Area and community development, housing,
.

and public services, total $ 49.4 $104.2 mos . $ 99.2

Percent distribution

Department of Housing and Urban Development

1-jousing assistanceresearcti

42.6% 64.8% 56.7% 11.2%

r4.1(2 ) 17.4 12.3
-.Housing economic data and analyses ) 10.0 12.1

Commu nity conservation, research (2 ) 6.1 7.3 8.4
Commu nity deVelopMent research (2 ) 8.6 5.4 7.3
Consumer and 'Rua! opportunity research ) 3.9 4.2 5.1

Housing safety and standards research (2 ) 6.1 4.5 4.9

Energy conservation and standards research (2 ) 4.0 3.5 . 4.1

Program evaluation (2 ) 1.3 1.7 2,5
ReseArch program support and'utilization (a) 1.5 1.4 1.9

Administrative expensep

services and intergovernmental

(a) 6.0 6.6, .7

pirograms (RANN) (NSF) 9.7 11.3 10.7

Commu ity development (ESA) ' 44.6 4.8 12.7 8.8

Economi evelopment Administration
1Com e rce) 10.7 14.5 13.2 - 4.5

Otber 1.8 6.2 6.2 3.8

Istinsites based on the Presnient's,1978 budget to Congress

2 Detail not available Mot to 1976.

SOURCE: Nationak6cience Foundatipn

4

+14

Concements

1

V

The Department of Housing and Urban Development. (HUD) has
provided most of the support for R&D programs under this func-
tion since-1970. An increase of 8 percent for 1978 was requested
'for. HUb R &D programs in the President's budget. Subsequent
congressionll action, however, resulted in a decline.

-1- 54

The largest of the HUD programs is the housing_issistance re-
search program, which represents, more than one -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, hoilsing econoilic data and analyses,
generates information about the quality and supply of the Na-
tion's housing stock, housing and mortgage trend and demo-
graphic changes that relate to housing and urban problems. The
Annual Housing Survey. is the largest single project within this
program.

Other HUD programs include community conservation research
to assist cities in preserving and -revitalizing neighborhoods;
coma unity development research to help State and local govern-
ment units improve their policy, analysis, service delivery, and
finaiicial management capabitities;consumer and equal opportu-
nity research to reduce discriminatory housing practices; housing
safety and standards research; and energy conservation and
standards research. 4

Three NSF public service and intergovernmental programs within'
the broader RANN program account for more than one-tenth of
the R&D activity in this function. The public service programi
focus on the major diterniinants of public sector productivity and
attempt to improve local government productivity by providing
information on techniqoes 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 remained at nearly the
same level since 1973.

.The community development program of the Community Services f.

Administration (CSA) is directed toward economic development,
in rural and urban areas that contain concentrations of low-in-
come persons. Reduced funding was expected in the 1978 budget
proposal as more model community development corporations
become operational or are terminated. .01,

. The R&D progranC of the Economic Development Administration
(Commerce) cbnsists, of studies, AO identify problems hindering
local growth, s well as research on economic and geographic fac-
tars related to economic development. .This prograM was expect-

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

fle
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Trends in R&D Proems .

Oa.

Economic growth and productivity, total

1969 1976 1977' 19781

'(Dollars in millions]

$55.8 $83.9 $98.1 '$96.8

Percent distribution

Industry and productivity research (RANN) (NSF) 21.3% 19.3% 19.7%
Services to improve use of materials (NBS)

(Commerce). 9.4% 19.0 18.5 18.0
Forest products utilization research (FS) (USDA) 12.6 12.4 12.0 )2.2
Technology utilization (NASA) . 7.9 11.9
Services to improve the application of,

teChnology (NBS) (Commerce) 8.4 8.2 6.9
Postal Service 31.9
Other 27.4 26.4 30.0 31.0

Estimates based on the President's 1978 budgetli/Congress.

SOURCE: National Science Foundation

Comments ,

Within the broad Research Applied to National Needs (RANN)
program of NSF industry and productivity research is 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 productivity, public/private relationships,
and the stimulation of industrial R&D efforts.

56 ,

125

A

Services to improve the use of materials of the National Bureau' of
Standards (NBS) within Commerce is currently the largest singl
program under the economic growth and productivity function,
accounting for 18 percent of the total in the 1978- budget.
Reversing a general growth trend since 190; this program is
scheduled for a slight,clegease in 1978 as several metallurgical
and polymeric materials projects have been scheduled for elimi-
nation. Research continueshowever, on the properties and per -
formance ormaterials and on the development of reference ma-
terials calibration and measurement standards.

. In USDA little change is now expected in the research pi-o"gram of. ..
Abe Forest Service (FS), on forest products utilization. Research is
designed to develop technology fft,more efficient use of wood 'as
well as to reduce- costs, to extend timber supplies., and to reduce
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 public use. This prograM has
undefgone considerable expansion in recent years, but is not
scheduled to grow in 1978.

Support for another NBS programservices to improve the apron-
cation of technology=was expected to'-decline-in the 1978 budget
recuesLas the building use analysis and construction standards
projects are terminated. 'R&D activities Were to Continue/ on tech-
nological and engineering standards; measuremen for products,
commodities, devices, processes, or systbins; and t e utilization
of riew 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 marketin& research progams con-
ducted by the Forest Service; the improvement of .computer tech- -
nology applications of NBS; the research on policy development
of the Labor Management Services Administration (Labor); and
building research performed by the General Services Administra-
tion. Research in, economic areas is also conducted by the Federal
Trade Commission, the U.S. International Trade Commission, and
the Interstate Commerce Commission:
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Trends in R&D Orggrams
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1

1 969 - 1976 1977' 1978'

ollars in mlitiOnsl

International cooperation and developmeo,
total $26.8 $44.5 $53.3 $70.8

Percent distribution

Agency for Internatiolial Development (State) 72.5% 84:8% 83.7% .8.2%
Interna cooperative scientific

activi
U.S. Arms n'trol and Disarmament Agency

1.8
22.4

8.2.
3.2

8.3
4.4

7.5
.6. 3

a

De tmental funds (State) = 3.6 2.9 3.3
Other 2.8 .2,, .6 .s

Estimates based on the President's 1913 bet to Congress.

SOURCE: Fladonal Science Foundation
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Comments

The Agency for International Development (AID) of the Depart-,.
Anent of State is the major component of the international coop
,er4ion 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, regional 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
Roorest people in less developed countries are.focused on agri-
culture and nutrition, health and family. planning, science and
technology, and economics and social sciences. Evaluation re-
search is also conducted to determine program impact and to
guide program changes. The total program was proposed for an
increase of 35 petted in the 1978 budget.

International .cooperativ scientific activities of NSF strengthen c
the scientific community by providing opportunities for ignifi-
cant interactions between U.S. scientists and their foreign coun-

growth was anticipated in 1978 budgetterparts.)No. program _the
planning.

U.S. Arm's Control and Disarmament Agency R&D Obligations
wer.e expected to rise only slightly in 1978. Work is directed to
support of the strategic arms limitations talks and negotiations ono .

mutual and balanced force . reduction. Efforts are addressed to ,
finding means of limiting nuclear weapons testing/ to develop-
Bent of techniques to prevent pioliferation,and to other means
of encouraging arms control initiatives.

In 1978 the
.

State Department planned in its request to increase its.
studies of longTrange foreign relations policy issues and oppor-
tunities.

9
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.
Trends in R&D Programs

O

'Crime prevention and control, total

Law Enforcement Assistance Administration
excluding narcotics control (Justice)

Drug Enforcement Mministration (Justice)
Bureau of Alcohol, Tobacco, and Firearms

(Treasury)
Bureau of Prisons (Justice)
Office of the Attorney General (Justice)
Federa1'Bureau of Investigation (Justice)
U.S. Customs Service (Treasury) -

R &D on eradication of narcotic prodOcing
plants (ARS) (USDA) .

Other ,C
Estimates based on the President's 1978 budget to Congress.

SOURCeNational Sdence Foundation

60..03

-

a

1969 '1976 1977'. 1978'

[Dollars in millions) ,

$ 4.8 $36.3 $4£7, $44.4

Percent distribution

76.8% 77:7% 71.6% 66.'5%

12.6 6.9 7.4

° 2.7 5.2
5.1 2.1 2.7 N 4.4

44.5
5.6 3.4 2.9

2.6 2.4 3:5-

. ,

-4.0 2.9 3.2
, 3.3 1.5 .9

".,..

tr,

.ornments

0 . 0

The largest fig) effort in the crime'prevention and control func-
tion is represented by a group of programs' supported by the Law
Enforcement Assistance Administration (LEAA) in the Department
of Justice. Although R&D funding 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 reflected in equipment sys-
tems programs as well as in redyced cooperative
(State and lotal) research. LEAA will continue to- 'support a wide
range of R&D' crime-relatej.work: in juvenile delinquency,.tech-
nologytransfer; police effectiveness, court improvement, labora-
tory techniques, and evaluation research.

The Drug Enforcement Agency (DEA) of the Departmentkof. Jus-
'tice, after a sizable increase in 1977, was reduced by one-half in
the 1978 budget request..The R&D activities of.DEA include driig
evaluation and methodology to improve .the'sCientifie Oieria for:. ,.
classifying drugs fOr legal ,control as well as development
equipment, materials, and methods -for use in,druge'law enfOice-
ment. 7

. In 1977 the Bureau of Alcohol, Tobacco, and Firearms in the De-
pertinent of the 'Ti4asury initiated an, R &D' program of systems.
development,relating to the -addition of "taggants" to explosive
materials as 'a means of detecting explosives used in bor9bs prior
to detonation and,.of identifying sources of explosiye.after an
explosion.. The President's 1978 budget provided for significant
expansion in this program.- .

' ,
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("Technical Notes

These notes deal with the scope and method of compiling this _repor
and with its relationship to other reports and studies.

Scope

This report is based entirely on data reported to the ,National Science
1 Foundation by Federal agencies in fly form of actual ObligatidnieVeis for 445

programs for fiscal years 1969 through 1976 and estimated obligation 40,-
els for R&D programs for fiscal years 1977 and 1978.All federal:Agencies,Wit
R&D programs are covered. Individual programs.are assigned,by NSF staktO,
functional categories on the basis of the'primary objectiYe.of;the-RttiaCtiVi7t
ty rather than the primary objective, of the overall agency inission..th,e pyr-
-pose of the analysis is to mike visible themaintdirections of Federal R&D
efforts and to obtain a view-of changes in priorities over a period of time.

The sources of data have been agency eesponses.,th.the annual NSF surr
vey, Federal Funds for Research', Development, ands ' r Scientific Activi-
ties, Volumes XIX through XXVI. The surveys begargt *le data on pro:7

-gram support levels in Volume XX when obligationaltata'Were reported by.
program for the first time, Making possible the compilation of a report of
this nature. Programs have been identified in ;each -annual survey by the
appropriation titlei and Activities under which they appear, in the Federal
budget. With this information and someAdditiOnal programthreaks, obtained
thy interview, the function series could be constructed from 1970 throu
the latest year. Comparable program data for 1969 were informally, obtained

,from the agencies.
, . ,

Each new report in the function series is constructed on the basis of the
agency/program structure existing at the time of the latestlederal-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 strut- --
ture. The only exceptions are in the case of programs that have been termi-
nated altogether but must still be shown as part of prior-yeartotals;-...these -

Aare listed in the program stub under the agencies that sponsored, them'-At
the time. In a number of instances the 411Ocation of dollaranidunts to earlier
programs had to be estimated either because some agencies-did not exist in

. , in, .-

earlier years or did not existos identifiable Units- or becatiSer,-agency, and;
program reorganizations have sometimes resulted in-,program ,splitting. ,
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-Data obtained from the current Federal Funds survey for_fiscal years
6-:.78,are based on ,program requests contained in the President's budget

,message to Congress in January 1977. By the time the Federal Funds ques-
4ionnaire was 'completed in March-April 1977, however, some revisions had

en made in budget program levels to reflect programming or other
tinges.

Data for 1977 and 1978 are estimated and do not reflect final apportion-
:'Z'aient actions and programming for-1977 or appropriation and apportionment
";, Aactions for 1978 occurring after the 'President's budget request.

fa

This report is organized in two major parts. Part I is concerned with
broad comparisons of growth rates for the varioakfunctions throughout the
1969-78 period, and for shorter periods within that timespan, and with shifts
'jn priorities between functional areas. Part II is concerned with a detailed
analysis of each function, including a discussion of individual R&D programs

functionS'antl 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 Are (1) the
narrative sections, of the Federal Funds *survey responses; (2) the Budget
Appendix, 1978;1(3) Special Analysis P: Federal Research and Development
Program of the 1978 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 analysis. The cate-
gories were chosen to make visible the most important R&D objectivesas
reflected in agency programs in the 1978 Federal budget. Functions and
subfunctions were chosen on the basis of size of effort, current an o-
ing public interest in an area, and the need 'for a clearcut definitional -Tine-
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 k) that no overlap occurs between
functions or programs, and programs are assigned to functions and subfunc-
dons in terms of their primary R&D purposes. Such a system permits a com-
arison of priorities on an internally consistent and mutually exclusive basis.* -

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

The definitions of functions and stabfuncti6ns are implicit in their titles
and content. Some programs, however, might appear to span. more than

I
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'one functional area with eqUal emphasis in each area. This situation has aris-
en in the case of some prograrbs related to natural resources and environ-
ment. Thus, .a rule Was evolved that R&D programs primarily devoted to -
studying, inventorying, or managing resources wthild be placed under natu-
ral resources and that R&D programs primarily devoted to studying interac-
tions4ithin systems or studying pollution and/or 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:'
ecl'to improving the economies or general conditions of regions, including
urban areas, were to be placed under the area and community development
function and _prograNms directed primarily to betteringthe economic or so-
cial conditions of individuals were to be placed. under income security and
social services.

NSF staff decided on the assignment of the programs to given functions
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.

Average annual growth rate comparisons: Tables showing average an-'
nual percent changes are based on growth rate conversion tables, which
provide average annual gr'oirth 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 reporVare 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 broken 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 prograin data furnished for Federal Funds, Volumes
XX through XXVI, were used for this report to construct the series back to

Ntir,t, 1969. Overall totals in the historical tables for Federal Funds, Volume XXVI
and in this report are identical. r

(2) An Analysis of Federal R&D Funding by 'Budget Function, Fiscal Years
-1940-1972; published in 1971, was the first NSF report to compile and ana-
lyze Federal R &D data on a Junctional 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

138 63



system in the Federal budget, which is shown in terms of outlays only. For
-coMpirability, 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 beobtained of the R&D effort to the total
Federal effort in each function area, many R&D programs had to be placed
under inappropriale categories.

(3) An Analysis of Federal R&D Funding by Function, Fiscal Years 1963-
1973,'published in 1972, also followed the budget function systeril 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 perspective 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 thin do
expenditures. A total of 14.function headings were used, with 40 subfunc-
tions. .

.

Even though function headings were similar in some cases 'to those
used in the Federal budget (e.g., national security, space, and health), the
criteria '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 fynctional areas could not be calculated. For example, in the budget sys-
tem, under the health function the 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. In all
other cases where a function heading was the same in concept in this report
and previous reports, the differences in overall function structures meant
that* the i&D program content for a function would differ somewhat be-
tween reports.

(5) An Ancalysis of Federal R&D Funding by Function, Fiscal Years 1969-
1975, published in 1974, and An Ana lysis of Federal R&D Funding by Func-
tion, Fiscal Years 1969-1976, published 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

64
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program purposes were reevaluated. Each report was, thus, a revised' edi-
tion with changed historical series.

(6) An Analysis of Federal R&D
r
Funding by Function, Fiscal Years 1969-'

1977, didered from the- previous reports in that the structure was based on
15 funcffins and 34 subfunctions. A new major Onction was added--food,
fiber, and other agricultural 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 functibnisubfunction structure
as in the 1969-1977 report except for the elimination Of the two subfunctions
"under, Mme prevention and control.

(7) In Special Analyses, Bifiget of the United States Government, Fiscal
Ycar 1978, Special Analysis P: Federal Research and:Development Programs,

OM:B..pUblished estimates of obligations and expenditures for Federal re-
search, 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 differences, arose prikiarily 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

.totals for 1977 and 1978 would be $2.9 billion and $3.4 billion, respectively, if
R&D plant data were included.

I

Other.differences could arise from the. fact that the Special Analysis 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 energy. Because the function system in this report is addi-
tive to 100 percent and each R&D program was assigned to only one func-
tion or subfuriction 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 under the environment function and are not in-
cluded in Ihe.energy total:

(8) Other reports based on functional studies of the Federa) budget
have been, published, some of them covering R&D data`specifically. These
have not followe the budget classification completely but have made cer-
tain rearrangem is of data under functional headings, and retitled some of
the headings. should be stressed that every function system is judgmental
and each syst reflects the concerns of the times and the needs of the
audience for whom it is devised.
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fuitdion;;;IbriInci1On, and agency program : figal years 1%08

4 (Dollas in millions]

Function, subfuhction,
and agency progrim

.

Actual

1969 1970 1%971 1972 1973 1974 1975 11576,

Estim

1977 '

Total, all functions
,

National defense, total

_Defense military

DOD-RDI&E

Technology base
Advanced technology

,-- development
Strategic programs
Tactical programs
Intelligence and

communications
Programwide management

and support

Other DOD military

Defense-related atomic energy

115,641.1

8,353.7

7,687.0

7,386.9

$15,340.3 $15,545.0 46,497.8

7,976.3

7,350.9

6,984.4

8,106.1

7,5005

7,161.4

Weapons R&D and testing
activities (ERDA)

Naval reactor
development (ERDA)

Other defense-related
activities

8,897.7

8,307.1

7,945.3

1,461,9

238.4
1.,581.1
3,019.2

492.6

1,152.1

$)6,800.1

8,997.9

4,394.1

8,000.4

1,376.1

$17,414.7

8,974.6

, 8,409.0

8,008:5

1,353.4

$19,013.3

9,620.9

0,001.0

8,371.9

1,371.5

$20,75)3.6

10,346.2

9,629.1

9,212.4

1,486.6

$24,465.3

11,917.0

11;147.2

10,7 07.4

1,710.0

160.0
1,896.1

,2,936.2

528.0

1,104.1

200,2
1,882.0
2,811.0

664.7

1,097.2

300.0
2,143.0'
2;923.0

642.9

1,1915

556.9
2,2223
2,895.3

886.9

1,164.3

-647.1
2,251.7
3,715.0

1,046.7

1,336.9'

ates

1978

t
$26,316.72

300:1 366.5 339.1 361.8 .393.7 400.5 429.1 416.7 439.8

666.2 624.4 605.1 -590.1 603.8 $65.6 620.0 717.1 769.8

12,9b6.8

12,080.7

11,657.4

' 1,882.4

685.3
2,251.3

,4,357.9

1,161.4'

1,319.0

423;3

826.1

2 551.2 2502.6 2468.8 2454.2

115.1 121.8 136.3 138.9

2'04.3

149.5

411.5

154.1

447.4

172.6

528.4

188.7

5748.3

1915

614,4

211.7

1

.5 . 1.0 .6

Office of Emergency
Preparedness .5 1.0 .5

Space, total

Manned space flight

Apollo (NASA)
Space flight operations

(NASA)

Space transportation system
operations capability
development

Skylab
Apollo-Soyuz Test Project
Other

Space shuttle (NASA) ,

Expendable launch vehicle
development and support
(NASA)

Research-and program
management (NASA)

Sp'ace sciences

Physics and astronomy (NASA)
Lunar and planetary

exploration (NASA)
Life sciences (NASA)
Research and program

management (NASA)

Space technology

Space nuclear systems (ERDA)
Space research and

technology (NASA)

Supporting space activities

Tracking andiiata
acquisition (NASA)" .,

' (See footnotes at end of table.)

3,731.7

2,627.7

2,080.7

158.5

3,509.9

2,427.4

1,679.0

332.0

2,893.0

1,816.1

910.0

2,714.3

1,63 1,526.6

582.2 71.3

2,477.6

1,420.2

r
2,511.3

1',502.7

2,863.2

1,897.8

2,972.4

2,023.8

402.6 555.9 815.6 511.3 297.7 188.1 198.6

2,103.5

267.0

141.2

17.3

324.6

7.4

402.2

18.4

534.8

21;1

12.5 63.1 63.8

484.6
45.0

286.0

202.0

179.3
.91.5
240.4

514.7

30

109.61
185.1

15.5
'-

172.6

16.7

181.9

794.4 1,702.6 1,314.5

69.5 79.6 98.8 119.2 80.4 '91.6 165.5 151.0

329.0

372.6

150.6

334.4 342.8 333.3 318.5 '313.8

400.5 408.4 554.3

129.2 122.9 117.8

657;4

139.1

620.0

319.0

567.2

341.6 359.7

535.4 487.&

133.7 150.2 158.9 165.8

136.1

355.0

519.0

223.5

39.6

79.3

161.9
. 19.4

181.0
14.9

313,8
17.1

348.5 281.8
21.3' 19.8

253.5
20.5

407.9

94.8

'313.1

323.6

90.1

368.2

80.9

287.3

313.8

89.6

340.6'

74.8

265.8

327.9

105.6

236.2

41.8

194.5

289.7

116,5. 102.5

191.4
22.0

108.6

'161.4

38.6

122.8

152.0

26.2

125.8

154,5 145.6

27.2'

127.3

19.7

160.4

20.6

1045

,188.0
31.7

255.9 285,5 286.9

125.9

284.4

139.8

300.4

323.6 313.8 327.9 289.7 255.9 285.5 284.4, 300.4

156.3

329.5

329.5
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iede'ral R11.Ii4bligatio ns- function, subfunn, and agOncy program Oiscal'iears 196941 - Cbn

Function subfunctior -

andagency program'

Energy development and
conversion, total

Nuclear

Laser fusion (ERDA)
Magnetic fusion. (ERDA)
Liquid metal fast breeder

reactor (ERDA)
Nuclear research and .

applications (ERDA)
Uranium enrichment-process

developinenc(E R D A)
el cycle research and

velcipment (EWA)
Applied energy technology

(ERDA)
Nuclear explosion

applications (E RDA)
Reictor safety (ERDA)
Rea for safety research (NRC) .
Safe uards research (NRC)
Adv ced energy conversion

( A)

Fossil

Integrated nonnuclear energy
research (05),(Interior),

Coal cRilization (ERDA)
Petroleum and natural gas

(ERDA)
In situ technology (ERDA)

Solar and geotherma

Solar energy develop nt
(ERDA

Geothermal energy
developrhent (ERDA)

...

Conservation

Bonneville Power
Administration (In tericir)

Energy conservation (OS) ,

(DOT)
Electric energy systems and

energy storage (ERDA)
End use conservation and

technologies to improve
efficiency (ERDA) ...... i
nergy extension service
(ERO4) ,
provement in power

systems technology (TVA)
"Biotherinal research (TVA)

-ft
Other . )

,
..

Federal Energy Administration ..
Energy systems (RANN) (NSF) ..
Energy programs (NASA)

Health, total

Biomedical research

Disease control (CDC) (HEW) .,..
Drugs and devices (FDA)

(HEW)

(See footnotes at enco( table.)

10

6

(Dollars in trillions]

Actual' ates

1969 1970 .1971 1972 -1973 1974 1975 1976 1977 1978

i;
$327.9 $317.3 $323,q $382.7 $441.k $605.1 $1,109.7 $1,387.6 $7,390.4 $2,797.7

305.9 295.9 285.8 334.9 376.5 469.7 674.3 825:2 1,316.4 1,516.9

( ) (3) (5) ( ) ( ), 36.9 45.6 60.7 80.0 101.0

26.5 27.7 28.3 31:0 37.0 53.0 97.9 130.2 183.0 196.9

209.0 194.3 195.6 234.0 256.7 289.6 399.0
{ 347.9 541.9 483.3

6103.9 417.4, 4156.9

26.1 27.9 26.0 30.7 35.0 45.4
33.3 48.2 68.2 85.7

34.0 50.6 168.5 342.5j

19.7 20.1 13.8 12.6 10.6 (5) (5) ( )
(5) (5)

'1.3 1.0
28 3 24.0

24.5 26.0 21.7 26.4 33:9 41.7- 60.4 78.2 91.1 111.2

.6 1.3 3.0 9.6 11.5

.4 1:t3 400 3.4 2.5 2.7 2.5 74 3.0

19.9 17.7 35.9 46.6 .81.4 269.1 324.0 549.1 549.0

1.6 1.0 2.2 1.4

15.2 12.6 25.6 29.7 40.1 70.2 229.7 284.6 464.9 437.5 4

2.5 2.7 3.0 3.4 , 3.7 8.1 27.0 23.9 46:3 71.1

2.2 2.4 2.8 2.9 2.9 3.0 10.8 14.5 35.7 39.0

2.4. 5.2 19.1 82.8 "h26.6 313.9 369.6

f:
1.7 4.0 12.0 54.7 95.9 260.6 284.1

.7 1.1 7.1 ° 28.0 30.7 53.3 853

.2.1 2.4 4.3 8.0 10.3 24.2 64.4 85.8 179.6 337.0

2.1 1.8 1.9 2.5 - 2.8 2.4 6.0 7.0 5.8 3.4

.4 .4 3.3 6.0 5.0 4.6 5.1

34.3 31.8 55.4 85.1

.5 2.2 5.1 5.9 14.6

11.6 33.7 91.8 218.2

7.5 8.0

(6) .1 71.2 73.4 76.3 78.3 714.5 717.2

(6) .1 -
1.3 2.0 1.4 3.0 10.8 19.1 26.0 31.3 25.2

1.3 3.0 6.1

1.3 2.0 1.4 3.0 3.7 1, .1,5 (I)

7.2 13.3 23.0 25.2 25.2

Aso*

1,126.8 1,125.8 1,338.0 1,588.8 1,624.3 2,096.4. 2,176.9 2,365.5 2,622.2 2,682.§

957.5 943:9 1;115.4 150.5 1,422.8 1,864.2 1,975.8 2,161.1 2,392.7 2,455.8

16.3 14.6 '16.0 151,5 16.3 f3.4 17.8 21.5 19.0

8.0 5.7 10.3 10.9 14.9 12.5 12.5 14.4 16.0
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'Federal R&D obligations by function, subfunctiont and agency program: fiscal years 1969-78 - Con.

. [Dollars in millions)

Function, suilunction,
and agency program

Aational Center for Toxicolog-
ical Research (FDA) (HEW) ...

National CancerInstitute
(1,111-1) (HEW)

National Heart, Lung, and
Blood Institute (NIH)
(HEW)

National Institute of Atthritis,
Metabolism, and Digestive
Diseases (NIH) (HEW)

National institute of General
'Medical Sciences (NIH)

(HEW)
National Institute of Neao-

logical and Communicative
Disorders and Stroke (NIH)
(HEW) ,

National Institute of Allergy
and Infectious Diseases (NIH)
(HEW)

National Institute of Child
Health and Human Development
(NIH) (HEW)

''National Institute of Dental
Research (NIH) (HEW)

National Eye Institute (NIH)
(HEW)

Natiohal Institute on Aging
(N114) {HEW)

Division of Research
Resources (NIH) (HEW)

John E. Fogarty International
Center (NIH) (HEW) .

National Library of Medicine
(NIH) (HEW)

Scientifiedactivities overseas
(NIH) (HEW)

Office of the Director (NIH)
(HEW)

Division of Biologics Standards
(NIH) (HEW)

National Institute of Environ-
mental Health Sciences (NIH)'
(HEW) '

Office of International Health
(HEW)

- Aviation medicine (FAA)
(DOT).

Medical and prosthetic
research (VA)

Mental health

Mental health .
(ADAMHA) (HEW)

Delivery of health care 70.4 ' 104,
Heath services research

. :'
(HRA) (HEW) 41.6 38.3 ,o 56.3 56.2 , (46.9

National health statistics
(HRA) (HEW) 1.2 1-1 :6 ' .6 1.8

Maternal and child health,
services (HSA) (HEW), 6.2 _5(9 5:7 . 5.9 5.9.-.

Fainity,pianning services
(NSA) (HEW) - - - - 1.1 2.6 2.5

',f.te:t44rid4*-4,'. 1 .A ' .`"

Actual, Estimatg -

1969 1970 1971

/ $165.7

135.6

116;8

102.9

78.5

57.0

21.9

(9)

(10)

.79.5

:2

4.9-

7.3

4
13.8

2.0

50.2

1972 1973 1974 1975 1976 1977 1§78

$166.5

135.7 170.6

110.2 116.5

83.6 95.8

79.5 85.6

84.2 89,6

61.3

. 21.7

18.8

V o)

66.1

80.0

28.5.

25.2

(1 0 )

65.8

1.5 2.2

4.2

4.5 10,4

7.1
4.:

6.t 7.
16.7

. 2.1

'58.6 '

$313.5

206.8
\*1

132.0

112.0

98.7

96.2

101.9

36,4

32.1

(2o)

74.5

2.5

5.4

3.8

9.3

. 5.6

° 22.8

2.4

-6B.4

, 44

370.6

ti

226.8

.
123.2

104.5

. 90.1

36.5

29.8

(i )

98.e.

3.9

2.5

9.2

23.6

.7

,2.8.

73.3

$6.4

522.3.

306,9

.157.9

J26.9'

124.3

111,3

128.5

40.6

39.2

(204

129.5

5.0

5.2

.9

10.8

27.3

2.7.

. 3,1

84.0

$7.6

4'605.0

,

306.8.

159.5

130.0

110.7

130.0-

44 .2

39.3

(20)

5.7

5.0

.5

14.7

32.4

.2.9

93.8

$91c

676.7

346.9

100.6 94.2 :`99,5 104.7 85.7 108:3 94.3

173.0

144.5

132.1

117.8

125.8

45.3

45.2

11.4

129,9

5.7

8:5

2.3

16.7

34.9

96.7

'94.0

$10.4

728.8

3735

199.0

159.4

147.8

132.5

135.2

50.9

59.1

27.6

137.0

8:0

7.5

5.1

15.6

y.8

3.1

109.4

;11.5

741.7

382.6

204,7

178.6

154.4

146;8

146.0

54.6

60.6

32.4

101.5

8.4

7.7

Its '2.4

16.5

108.4

56.5

3.2

110.8

108.0

;I 00.6

4

94.2 /51114" 104.7

4"-, 97.453.5

85.7 108.3 9,4.3, .94.0- ,108.4' 108.0

66.3 64.7 56.9 64.0 73.5 70.6

51.6

5.7

.
2.5

317.9 33M , .30/ 31.7

1.7 2.2 2.0 2.0

6.6 5:3

1.6 2.4

5.3

2.5 2.5



Federal R&D obligations by function, subfunction, and agency program: fiscal years 1969.71 - Con.
o

subfunction,
agOncy program

Is
1969 1970

(Dolbrs in millicinsi

Actual

1971 1972 19734 1974

Patient care and special health
services (HSA) (HEW)

Indian health services (HSA)
- (HEW)

Special foreign,currency
program (HSA) (HEW)

Emergency medical services

(HSA) (HEW)
Health and nutrithon (qEo)
Rural health and health care

demonstration (SRS)(HEIV)

Drug abuse prevention and
rehabilitation, t

Drug Abuse program (V
Special Action Office' or

Dtug Abuse Prevention
Drug abuse research

(ADAMHA) (HEW)
Alcoholism research

(ADAMHA) (HEW)

Environment, total

Environmental health and

safety

$2.0*

.6

1.9

$1.9

.6

'.5

22.2

$2.0

7

. 3.4

32.0

$2.1

.8

1.5

27.7

$2.8

1.2

4.4

$3.2

.9

.1

15.2 )7.3 21.3 36.1

10.2

.5,0

.3

14.5

6.6

.7

27.3

)8.1

49
1.0

12,0

29.6

6.9

k 59.2

.8

34.0

13.3

315.2 354.1 464.6 533.3 651.5 693.0

120.0 141.0 152.5 192.1 207.5 229.2

Human health and safety
research (ARS) (USDA) 8.5 9.5 9.8 12:9 15.4 115.6

National Eire Prevention and
Control Administration

:

(Commerce)
- - - - - -

National, Institute for
Occupational Safety an

.
,....

Health (CDC) (HEW) .. 15.1 10.7 12.2 19.0 23.0 28.7

Food safety research (FDA)
(HEW) NA 14.8 12.9 13.6 10.0 13.2

Radiological produces research

(FDA) (HEW) '44.1 "4.2 124.6 ;:25.7 3.9 9.0

Special foreign currency

° program (FDA) (HEW) - ( .5 .6 .8 - ,

Health and safety research
20.8

(Bu. of Mines) (Interior) 2.2 10.9 32.3 30,9 ' 3OP

Occupational Safety and Health
Administration (Labor) .1 .3 .2 ,9 1.4

Materials Transportation ) .

Bureau (DOT)" - - -
Consumer Product Safety %

.

4.3
Commission

- - -
Air quality effects

research (EPA)
(13) 0 (13) (13) 5.4 10.7 2.1

Water pollution effects 13) . (13)
research (EPA)

( ('3) 1.3, ' .1 (9

Pesticides effects research

(EPA)
1.8 21;-.....3. 2.0(13) (13) (I3L

5..

Estim atlas

1975 1976 1977 t0//8

$2.9 13.5 $3.8 $3.9

1.0 1.0 ' 1.0 1.0

1.2 4.9 2.2

4.4 4.1 3.9

11.2 20.1 22.0

49.9 46.5 47.6 48.2

a3.0 1,0 1.0

3.8' t

34.0 33.8 34,0

°11.1 11.7 12.6 13.2

837.1 899.4 )00.7 1,098.3

294.3 366.6 426.6 449.2

...-

8.5 9.3 10.2 11.4

3.6 6.4 5.0 6.7

..

29.2 31.8 38.9 40.4

tS .

10.3 . 9.7 11.2 12.4

5.4. 5.9 6.8 ,7.5
,

- - - -

31.9 34.6 ' 35.8

2.0 2.9 "3.3 4.3

- r"-- - 1.0

I
s.

6.0 5.6 7.2 6.1

, 15.2 14.1 19.3 16.0

1.1 1.0'"-N. ' 2.5 3.8

2.5S. 8.3 \ 8.7 8.0

1.5 1.6 .9 :9..
-.

3.2 6.2 5.2 5.4

' 2.9 9.1 119 13.0

.6 8
*-3

1.5

13.9 36.7 37.0 341.:

2.5 7N-/ 13.1 16.4

Radiation effects research

(EPA) (13-) (' ' ) alli 1.6. (13) 2.0 1.2

Interdisciplinary effects
research (EPA) -- - i--

-' 3.9 3.5 . 3.5

Water supply effects V' 1

research (EPA) - - 1.4 2.1

Toxic substances effects

c.

research (EPA)

, \

i- - - - -Energy-relatedenvironmental o

effects research' (EPA) 7
- -

Entironmektal and fuel cycle
research (aAc) - - - -

See footnotes at end of table.)
414 5. .... I



enl R&M obtigitronsu action, and agency program: fiscal years 1969-71- Con.

(Dollars in millions(

Fitifcgop,'subfunctipn,,
, and agenci program

ykonniental R&D (ERDA)
tfe sciences research and bio-
Medical applications (ERDA)

011utton control and
environmental protection

Environmental quality studies
,(Civil functions) (DOD)

Aquatic' plant control research
(Civil functions) (DOD)

Fish protection and fisheries
engineering (Civil functions)
(DOD)

Dredged materialresearch
(Civil functiops) (DOD)

Environmental and water
quality operational studies
,(Civil functions) (DOD)

, Air and noise pollution
(FAA) (DOT)

Air pollution and environ-
mental protection (FHA)
(DOT)

Pollution control and
abatement (OS) (DOT)

Control of pollution from
spillage and waste(CG)
(DOT)

Pollution control and abate-
mtiht,(UMTA) (DOT)

-Air quality control (EPA)
Viater-quality control (EPA)
Solid waste management

(EPA)
Pesticides control (EPA)
Radiation protection (EPA)
Interdisciplinary studies

(EPA)
Water supply control (EPA)
Toxic substanges research

PA)
yielated environmental

c trot programs (EPA)
Nuclear materials security and

safeguirds (ERDA)
Environmental quality

monitoring .(NASA)
;.44 Environmental quality -

(UT) (NSF)
Environmental effects of

energy (RAN (NSV).
'Regional environ ntal systems

(RANN) (NSF)
Chtmical threats to man and

environment (RANNINSF)
Regional watequallW

management (TVA)
Control of reservoir ecology-

(TVA)
Environmental quality projects

(TVA) IA
Environmental R6 &D (TVA):4.
Air pollution studies (TVA).

(See footnotes at end of table.)

L

1

Actual Estimate s

1969 1970 1971 1972 19W 1974 1975 1977 1978
-cr

1 .4 $160.6 $186.0$89A $90.3 $91.4 $93.5 003.4 $115.5 $154.0
39.9 433 ,38.1

80.6 101.0 159.6 166.4 219.3 228.4 302.5 272.3 386.4 350.3

.4 1.9 2.1 2s 1 2.7 3.0 3.2

NA NA NA NA NA NA NA .9 .8 1.1

1NA NA NA ANA NA NA 3.1 2.8 2.9.

NA NA NA 9.4 5.9 1.9

1.7 2.0

.4 1.2 .1 5.5 5.3 4.5. 6.4 4.3 5.2 6.7

) (6) .2 .3 .8 .9 1.1 1.3 1.0 13 1.3 '

,.7 .5 1.9 12.7 10.1 4.9 1.3 1.3 2.1

.2 1.6 3.2 6.8' 7.8 8.1 5.4 >5.5 7.1 7.6
1

1.9 3.4 1.1 .1 .5 1.3 1.4 1.5"32.2 "44.1 ''54.5 48.2 63.6 51.6 47.4 37.7 51.6 41.2"33.6 `332.1 "64.9 45.4 52.3 57.6 49.5 58.3, 80.2 -68.5

5.5 5.1- 11).4 7.7 30.7 7.0 7.9 9.7 9.9 12.5 -NA "5.0 "5.2 2.2 3.1 7.6 9.2 2.6 6.4 5.6"2.2. "1.7 1.3' .4 1.6 s
1.1 3 (6)

+4*

( ) 3.5 10.1 14.6 19.2 18.7 29.4 22.7
.7 .8 1.4 1.2 4.4 4.3

.5 1.5 4.3

_
42r. . 4*. 17.6 80.7 53.0 ° 88.8 68.2

2.5 4.4 3.8 3.8 4.0 4.4 6.2 .11.8 27.4 37.9

3.2 3.1 22.4° 39.6 38.5 37.8,, .31.1

2.3 5.4 4.7 '4.9 4.6 4.1 5.5. 5.8 io

1.1 1.2 1.4
'

.3

.3

4.3 10.2

5.0

11.1
of"

... 6.1

6.0

8:1

4.9

6.5

5.9

6.0

r4.6

5.5

5.6

1.3 .6 .4 .4 .5 .6 .5 .1 .2
.

.3 ,4 .4 .5 .5

(1 .1 .1 .3
.2 .2

.8 1.0 1.0 1.8

6 -146



4

I Federal R&D o$igations by function, subfunction, and agency program: fiscal years 196948 - Con.

[Dollars in millions)

Function, subfunction,
and agency program

ACtual
Estimate

1969 1970 '1971 1972 1973 1974 1975 1976. 1,977 1978

Understanding, describing, and
predicting the environment

Fire and atmospheric science

2 research (FS,) (.USDA)

Environment programs

440f-14.6

3.1

$112.1 $152.5 , $174.7 3224.6 $235.3 $240.0 $260.5 $287.7

3.5 3.7

44.3

4.9 7.0 7.5 8!1

52.3

8.1,

..5 3.8

8.7

$298.8

8.8

(NOAA) (Commerce)
563

Basic environmental services
(NOAA) (Commerce) ..

24.6

Public forecast and warning

o services (NOAA)
(Commerce) 2

. Specialized environmental '
Iii

services (NOAA)
(Commerce)

4.5

Weather modification
,

(NOAA) (Commerce)
5.3

Environmental data and
infotmation service
(NOrAA) (Commerce)

(I) 1.5

Global monitoring of .

climatic change )

(NOAA) (Commerce)
(1) (1), (1) .2 .4 .6 2.1 1.8 1.8 i 1.9 ot

Mapping, charting, and i:
surveying services

- ,

(NOAA) (Commerce) (1) (1) (') 4.8 4.4 6.9 4.3 4.5 4.4 6.1 1, $

Maritime technology
0 .

(NOAA) (Commerce) (1) (' ) (1) 5.4 2.8 3.1 .9 3.8 4.8' 3.9

23.0 27.2 49.9

(;,)

46.2 47.3, 56.3

(1 210 23.2

6.6,

. 19.2 24.8 /2.8 23.1

(1) (I ) (1) 6.1

5.3

6.6 8.2 8.1 9.4

(1)

(1)

V

(1) 5.0

3.5,

4.2

3.0

6.1

3.4

6.2

4.0

5.9

4.2

7.3

(I 1.5, 1.2 1.7 2.6 2.8 1.5

Marine ecosystems investiga-
tions (NOAA) (Commerce) .-... - - - 3.7 4.7 5.2. 6.9 8.1' 9.4

-
International projects (NOAA) .

6

(Commerce) NA .8 .6 4.4 5.8 '8.5 6.4 7.9 8.0 6.5

Environmental satellite services .'
- -

(NOAA) (Commerce) ,,, - 2.9 3.1 3.0 3.0 2.9 4.4 5.1 5%1 ' 5.8 8;1

Mapping of earthquake
, geologic hazards and
earthquake prediction
(GS) (Interior) 1.2 1.4 , 1.5 1.8 5.6 7.7 11.0 12.3 11.7 28.0

Aviation weather (FAA)
..

(DOT) .5 .8 , .6 2.2' -* 1.5 2.2 1.8 '2.3 5.2 5;

'Earth dynamics monitoring and
forecasting (NASA)

16.8 11.4 7.0 10.9
5.6 11.8 22;

'"
Ocean Iwndition monitoring I , ,

and forecasting (NASA) 73.4 59.8 65.7 . '23.4 31:6 43.5 26.4

Weather and climate
.. s observation and fore-

*,
casting (NASA) . 62.3 86.5 81.1 60.9 57.7 51.9 42,1

Interhational Biological ,

Program (NSF) , .8 4.0 73 9.5. 9.2 - (14) e4) (14) (14) (14)

Global AtmOspheric Research
Program (NSF) .5 1.5 1.9 -2.4 3.3 3.2 4.2 4.1 4.8 5.4

Climate dynamics (NSF)
... - . - - - 1.0 2.1 43 4.7

Environmental forf casting
(IDOE) (NSF) - - 7.1 7.8 .6.1- . 3.5 5.3 6.4 5.5 6.6 ....4,,,..

Arctic Research Program

0

(NSF) -
"". r 1.9 3.5 3.0 3.7 ' 3.2 3,6 ' 4.8 5.3

U.S. Antarctic Research
Prograni (NSF) 6., 7.4 7.8 8.7 19.7 24.5, 15.1- 32.1 47.1 49.0

Weather modification tRANN) ... .
1 g

(NSF) 2A 2.6 ' 3.4 41 5.2 3.9: 4.0 4.8 4.3 2.7

Earthquake engineering *5

(RANN) (NSF) _, - - 1..0 3.2, 5.1 8.4 5.6 7.6 9,4 21.3

Tireresearch (RANN) (NSF.). - 2.6 1.1 1.8 1.7 .7 1.3 '- -r

"(See footnotes at end of table) ..
.

I /e .

7
7 '
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..0.ns by function, sub-fin:Won: and agency program: fiscal years 196- 48 -,,. Con'.A-.1iiii:i 1443,-44.2- tin
.. _

... -, (Dollie i. s n millions) -,

. t ' ..

-

.......

-S ?

function, sUbfunstion,
d aan 8c11c Y program.

respiinse to natural
hiiards (RANN) (NSP)'

Scieiice ind'technology base, -
° ' ,

for national physical
-measurement system (NBS)

(Commerce) 16.4
Special foreign currency progra m r a

(N8S) (CommerCe)
'Pa tent and Trademark Office

(Commerce) , 25. .4 ° .4
Library of Congress .1.8 1.9
High-energy physics (ERDA) 118.6 120.5
Nuclear physics (ERDA)' Basic energy'sciences (RDA) .
4S-ustaining university proiram

(NASA)' °

Materials processing in space
(NASA)

Mathematical scien ces research.
project support (NSE)

Computer research projetu
support (NSF)

Physic's research project
support (NSF) '

Chemistry research project
suppor N F)

Engineers g research project
support NSF)

Materials research prAject
support (NSF) .

-Astronomy research project °
support (NSF.)

Atmospheric sciences research
project support, (NSF)

Earth sciences research project
support (NSF) ,

Oceanography research project
support (NSE)

Physiology, cellular and molecular
pRAny research4E.roject
supPort (NSF) '11, 23.0 26.6/ 34.5

Behavioral and neural sciences
research project support (NSF) :.

° Environmental biology research
project support (NSF)

Social sciences research project
support (NSF)-

...'Cfcqii.ograpiiic facilities opera-
ilOns support (NSF)

Solar eclipse support (NSF)
Ocean seclimiiit'co'ring

008faili.(4sP)
'..Sbienee inforination,activide

IP'
-National Astronomy a

Ionosphere Center ( SF)
Kitt Pealc Vadonal 0 servatory

(ASF)
eco-Tololo InteiCAmericanc.
bservatory (NSF)

.; National RadiqAtronor0
ObservatoryP4SF)

-4 Actual
,

1969' 1970 1971 _1912 1973 1974 1975

'4,
Estimates .

1976 1977 1978

$
4

$1.2 $1.3 $1,6 .

$513.4' $524.6 $523.8 ($601.2: $604.7 $694.6 781.6. 839.2. 952.6 1,059.9 2'

18.0 14.6

128.5 129.6

8:9 , 7.7

t.

15.6
,

,15.8 18:1 18.9 20.2

.6 .6 ,6 .

2.5 2.3 2.6 22
118.5 116.4 122.6 '125.

124.0 -1)7:4 117.7

°

c - --
12.7 12.7 12.9 13.9 14.3 15.3 17.2 ,, 18t2

11.4 13.0 9.9 12.5 -9.4 10.3 12.3 13)0'

25.7 23.8 ' 2.55" *2'32.7 33.4 38.7 44.1 47.9

..17.8 17.4 19.6 ,23:10 21.3 28.1 34.2 11.5
9

16.0 ( 167 1)0 25.1 25.0 29.t 35.8 37.6
.J

7.8 7.7 11.1' 33.3 31.9 37.5 45.5 48.5
a v

6.8 5.8 6.7 ' 7.8 "8:2 9:8, 10.0 10.40
1. .

8.2 7.9 9.4 11.5 11.5 ; 12.9 14.4 152
.

. .
7.9 1.8-- 8.1 9.5 . 0 1 11.6 13.5 , '16.4

)

:5. .4
2.6, 3.0

136.2

'155.5 { 5 .6
112.9

6.5 §.3

11.0 8.9 10.0 126 1/.1 14.1 15.9 16.7

.

t5es too, motes* tad of tab

8.2 8.8 13.0 15.1

7.0, 8.6 8.5 10.3

1-0.8 10.9 13.0 16.6,

8.6 7.4 8.2 '9.6
.1

2.4 6.6 7.1 9.1,

6.4 7.0 7.0 7.5

1.4 2.3 3.0

5.6 6.4 7.1 7.3

1.2 1.5 2.0 2.1

7.3 . 6.8 6.5

27.2 '38.4 43.7 46.7

17.5 19.3 24,114.4

17.6 22.9 27.2 28.6

sip 6.7 19.1 18.8 ,-, 20.0

10.0 14.6
.7

9.7 1).7-

9.4 7.9

2.8

6.2

2:0

614

14
S

- ,

2

)13.3

(')
15.9

.1

"12.3 12.7

5.4 6.1

'23.0

.1

.4
3.1

110.0
6'4.9

128'.9

.12.6

21.2

15.7

56.7

36.2

41.7

53.9

12.9

19.1

17.0

,18.9

54:t

2571

32.6

22.9

48.5

13.8

.2

3.4
188.0
68.4

147.1

21:3

23.4
.

170

61.8

zo
*39.9

-44.5

58.8

14.6

*20.3

21.2

20.6

30.0

35.7

: 25.5

. 17.8

3.4 3.3 * 4.1 '" 4.0 P
8.2 7.2 8.0 8--02 8.7_

..---

2.4 2.5 , 3.3 32

7.5 5.8 6.5 9.7,''
a

a.

,



-

,
bt _

Federal #.8(D9isligations by function, subfunction, and agency program: foal years *9-78 - Con.

Function, subfunction,
and agency prograttb..

.

'"IN4ti6nal Center for Atm phersc
. iqlselcil(NSF)
SaCramento PeakObservatdry

(N5)ti. . t".0. ,,
ExPlotatorx research:and

technology assessment (RANN)
(NSF)

Science Assessment, folicy, an

Planning (NSF)
Special foreign currWtyy '

program (NSF) :1. '-

Office of Science anci:`
Teffinolo'gy

Basic research supp6rt
(Smithsonian)

Transportation and communica-
tionsf total

Air

Civil supersonic aircraft
(DOT)

Civil Aeronautics Board
Aeronautical research and

technology (NASA)
Air traffic control (FAA)

(DOT)
Navigation (FAA) (DOT)
Other air transportation R&D

(FAA) (DOT)'

`Ground

Federal Highway Administp-
tion (DOT)"

Railroad research (F RA) (DOT) .

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

National Highway Traffic Safety
Administration (DOT)

Urban Mass Transportation
Administration (DOT)"

Water

fDollarein

Actual

O

1969 1970 1971 1972 1973 1974 1975 1976

Maritimeteministration
(Commerce)

Coast Guard ID0f)"

Multimodal

Office of the Secretary
-(DOT)"

Communications

Office of Telecommunications
(Commerce)

federal'03mmunications
Commission.

Office of Telecommunica-
tions Policy

US. Information Agency ..4. .
Space communications

(NASA)
Tekcommunicagons (RANN)

* (NSF)

'

gle fliktIctfg 1(k1+,,d of Ishii/4

$10.4

1.0

1.8

14.8

$11.2

- 5

1,0,,

.7

1.9'

18.2

$14.9 $17.2

1.2

1.8

1.9

2.0

21.3

p 4.3

.7

3.6

3.5

24.0

$18.4

1.2

6.4

4.4

$18.2*

1.3

10.2

2.2

24.8

$19.2

1.5

7.9

.3.2

25.7

458.1 590.2 778.7 -614.6 630.1 702.9 6405 635.7

315.8 406.3 553.5 316.5 307.1 416.1 395.3 406.3

93.8
.2

178.3,

25.9
4.3

13.2

160:5
s .3

193.4

29.7
4.7

17.7

264.0
.3

209.9

51.8
- 11.0

16.6

.3

225.4 .

49.3
11.5

30.0

.3

237.0

37.0
16.5

16.4

.4

300.5

39.3
26.3

49.6

.4

300.4

39.7
18.6

36.'2

.4

316.9

41.1

23.0

24.8

703 81.7 110-.5 15 3.8 179.0, 192.2 157.0 155.9

29.2
.2

10.9

18.5

32.6
.4

11.2

19.5

18.1

26.5
1.2

20.4

26.7

35.6

19.9
8.3

18.1

50.0

57.6

} 35.5

2/7

54.6

66.2

' 3.9.7

33.5

53.6

65.4

3.4

14

.34.0

4 7.2

27.9

50.4

31.4

46.2

246 29.4 39.1 45.8 43.7 36.5 33.3 2S.9

8.1
16.5

12.5
16.8

20.7
18.4

222
2 3.6

23.8
19.9

23 1
13.4/

' 22.9
10.4

19.0.
6.9

4.1 8.5 13.4 10.5 13.1 17.8 20.4 A 19.5

4:1 8.5 13.4 10.5 13.4 1.7.8 20.4

43.2 64.3 . 62.3 88.1 87.2 40,3. 34.5

19.5

2/L1

.9

.1

42.3

1.0

.2

63.1

2.1

.6

.2

59.3

3.6

1.2

3.5

1.1

..6
.1

79.8

2.0

2.1.6

.9

36.3

1.1

1.3

1.1

.1

24.8 .

3.0

.9

1:5

4.6
1

2.5

Estimates

197,7 1978

$20.3

.7

siS.9

1.4

1.5 4" 2.2

5.3 5.3

3.9

30.6 32.1';

768.8 804.8

445.1 . 490.1

.5 .5

340.5 381.4

59.04 67.9
15.4 10.7

29.7\ 29.6 .

231.6 218.2
4e

52.9 53.1

61.7 44.2

58.9 51.3

58.1- 69.6

33.0 30.7

1 7.9 16.4

15'.2 14.4

27.2 24.0

27.2 24.0

31.8 41.8

'1.0 4-

2.1. 2.1

3.5 3)i
.1 .1

21:9 - 31.4.

3.2 3.2



4liifi.'OalilifitfaisbY function, subfunction, and agency program: fiscal years .1969-78 -`Con.

Maus in millions)

*unction, subfunction,
- and agency program'

,Natural resources, total

Mineral

Metallurgy research.(Bu.
-Mines) (Interior)

Mining research (Bu. Mines)
(Interior)

Miriedancl demonstration
(Bu. Mines) (Interior) .....

Other mineral resources
programs (Bu. Mines)
(Interior)

National petroleum 'reserve in
Alaska (GS) (Interior)

Geologic and mineral resources
surveys (GS) (Interior)

Conservation of ends and
minerals (GS) (Interior)

Seabed assessment (IDOE)
(NSF) 4

Advanced processing technology
(RANN) (NSF)

Water .

Wa ed mana ment
search (FS) ( SDA)

Coastal engineering R&D'
studies (Civil functions)
(DOD)

Materials research (Civil
functions) (DOD)-

Flood control and navigation
R&D (Civil functions)
(DOD)

Water resources planning 4
studies (Civil functions)
(DOD)

Streambank erosion control
(Civil functions) (DOD)

Bureau of Reclamation
. (Interior) g

Water resources investigations
(GS) (Interior)

Saline water R&D (OWRT)
(Interior)

Water resources research

(OWRT) (Interior)
Soilwater relationship (TVA)
Water control investigations

(TVA)

Land

Cooperative forestry research
(CSRS) (1,)SDA)

Timber management research
(FS).(USDA)

Forest insect and disease
research (FS) (USDA)

Forest resource evaluation
(FS) (USDA)

Special foreign currency
program (FS) (USDA)

Surface environment and min-
ing R &D-(FS) (USDA)

BUreau of Land Management'
(Interior)

(Sec footnotes Of end of table.)

4

Actual Estima tes

1969

$201.0

1970

$237.5

1971

$32k.0

1972

$354.0

1973

$341.0

1974

$340.8

1975

$444.6

1997

$488.8

1977

$5k6.9

1978

$609.8

12.0, 47.1 54.0 54.6 60.2 7.6#0 152.4 181.6 198.7 193.7

11.3

7.4

19.7

.6

a

64.9

12.2

8.0

3.3

22.8

.7

13.1

8.9

1.3

2.1

22.6

.7

5.3

13.7

53

2.8

1.8

2i

1.8

3.7

15.2

6.4

4.6

1.4

27.8

1.9

2.9

15.8

12.9

5.3

1.4

. 34.5

2.6

315

17.8

50.5

6.0

1.4

70.0

3.7

3.1

24.9

63.3

7,0

1.5

71.1

5.4

3.2

5.2

25.3

72.4

10.1

1.6

1.0

78.0

5.8

3.6

.9

25.4

69.0

4.1

7.4

4.3

1.0

69.6 73.6 79.9 73.1 61.8. 63.6 64.8 70.7 78.6

3.9

9.3

7.2

11.4

22.0

10.7
.2

4:3

9.5

7.3

13.3 ,

24.1

10.8
.2

.2

4.6

8.6

9.2

14.4

24.0

12.4
.2

.1

6.3

10.6

10.2

145

24;6

13,4
.2

.1

6.6

3.3

1.7

1.8

1.3

9.7

15.0

20.1

13.3
.1

6.7

3.4

1.9

3.1

.8

vto

7.4

16.1

,9.5

12.8

8.7,.E

:31

1:9

2.5

1.5

7.8

18.3

19.5

7.8

3.5

1.7

2.8

1.6

8.3

20.1

19.0

8.0

3.7

1.9

3.1

1.4

.2

10.3

22,5

8.5

5.1

2.2

4.5

3.2

.7,

9.0

, 24.2

24.3 27.3 31.8 40.8 47.4 47.1 59.3 69.3 74.6

3.4

9.0

2.3

.4

.7.

3.9

9.8'

7.2

2.5

.6

.7

4.7

10.6

7.4

3.2

.8

5.0 6.2

12.8 13.0 14.3

9.2 9.5 10.7

3.4 3.5 3.7

.8 .7

150

1.8

:7

7.1

16.0

17.3

4.1

2.2

.8

7.5

16.2

18.2

5.3

2.3

8.2 8.2

) 6.8 16.6

19.8 20.0

9.4 ,13.2

-
2.6

.1.4 ,
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,Federal R&D obligations by function, subfunction, and agency program: fiscal years 1969-78 -Con.

:MO

Function' subfunction,
and agency ,program

;, Alaska -pipeline related'
iiivesifiation (GS)

"'(interior)-
-Land information and analysis

(GS) (Interior)...
forestand wildland-resource

R &D" TVA)
Improvement and establish- /

ment of wildland vegeta-
`lion (TVA)

Biomass utilization ( RA N N) -

(NSF)

Recreation

Wildlife, range, and fish
habitat research, (FS)
(USDA)

Forest recreation research
(FS) (USDA) .

Bureau of Outdoor Recreation
(Interior)

National Park Service

(Interior)
Habitat preservation (FWS)

(Interior)
Wildlife resources (FWS)

(Interior)
Fishery resources (FWS)

(Interior)
Federal aid in fish restoration

and management (FWS)
(Interior)

Federal aid in wildlife
restoration (FWS)
SIAerior)

Fisheries resource assessment

(TVA)

Multiresource

Research on use and improve-
ment of soil, water, and
air IARS) (USDA)

Sea Gray program (NOAA)
(Commerce)

Earth resources R&D (Civil
functions) (DOD)

Topographic surveys and
mapping (GS) (Interior)

Special foreign currency
program (OS) (Interior)

Living resources (WOE) (NSF) . .

Generai,support (IDOE) (NSF)
Resource systems (RANN)

(NSF)
Resource-conservation

(RANN) (NSF),
Earth resources'dItection and

monitoring (NASA)
Applications explorer missions

(NASA)

Food, fiber, and other agricultufal
products, total

Production

(See footnotes at end of table.)

'Dollars in millions)

Actual //
1969

$ .6

.9

.7

. -

1970

$ :7

1.1

.7

1971. . 1972

$1.4

7.4

.8

197 3

$1.2

13.8

.3

.3

1974

7.2

.3

1.3

25.5 24.0 28.5 28.3 30.3 33.0

2.7

.8

.2

2.6

11.4

2.9

4.6

.3

2.7

.9

.1

12.0

3.1

4.9

.3

2.8

.9

.2

1.1

14.3

3.5,

5.3

.4

3.6

1.1

(`

1.3

12.5

3.8'

5.5

.3

3.5

1.2

(')

t1:5\.
2.8

6.2

5.7

4.6

1.5

(')

2.5

3.1

8.5

3.6

5:4

.2

5.7

3.0

4.0

.2

44.3 69.6 138.1 1'50.4 130.0 122.9

20.4

4,0

.9

19.1

21.6

5.7

1.0

41.3

.3

28.8

18.4

1.1

'.5
.9

100.8

30,9

20.8

.9

.5 '
2.1

74.8

32.2

15.1

1.3

3
2.6

71.1

225.0

171.5

240.6

180.3

246.9

990.1

290.7

233.3

296.9

241.5

291.0

234.0

Estim tes

1975 1976 1977 1978

, $ .3

9.6

.4

1.5

$

8.4

.9

..3

9.8

1.4

$ .3'

10.2

2.2

35.6 34.2 39:4 45.2

4.9 4.9 6.5 6.9

1.5 1.3 1.6 2.1

(`;) (6) (6) (6 )

8.4' 9.3 9.9 11.8

3.9 4.2 5.1 6.2

9.8, 8:4 .9.3 10.2

6.8 5.6. 6.6 7.3

.2 .1

.1 (1) :1

.4 .4

133.7 148.4 168.8 217.7

25.7 29,0 33.5 37.8

15.5 15.1 17.8'

.5

1.6 1.6 1.7 1.7

.1 .1' 2.7 1.0

2.0 3.2 2.9

.5 .8 .8

3.4 3.-2 3.2

2.1 a. .7 .7

84.5 86.0 92.1 133.2

3.7 8.3 13.2 18.1

348.5 388.3 444.0

276.5 310.0 360.7 397.6



Federal R&D obligations.by.function, subfunction, and agencyprogran fiscal years 196-78 - Con.

." [Dollars In' r;till(ons)1

Fbiktor,subfunction,
and agency program

Research on animal produc-
tion (ARS) (USDA)

Research on plant production
(A liSf (USDA) '

Food and nutrition research
(ARS) (USDA)

Special foreign cfirrenoy
program tA RS) (USDA)

Agricultural research under
the Hatch Act (CSRS)
(USDA)

Agricultural research under
the Morrill Act (CSRS)
(USDA)

Ocean fisheries and living
marineresources (NOAA)
(Commerce)

Innovative biosynthesis tech-
niques (RANN) (NSF)

Nonconventional protein
(RANN) (NSF)

Agricultural projects (TVA)
Fertilizer development (TVA),,

Marketing and distribution

Marketing efficiency (A RS)
(USDA)

IxpansiOn of agricultural
exports (ARS) (USDA)

Consumer services (ARS)
(USDA)

Economic Research Service
(USDA) .

Farmer Cooperative Service
(USDA)

Other

National Agricultural Library
(dSDA)

Statistical Reporting Service
(USDA)

Ecication, total

Bureau of Health Manpower
(HRA) (HEW)

National Institute of Education
(HEW)

Office of the Assistant Secretary
Vor Education (HEW)
.0ccupatioxnid, Vocational, and

Educationucation (OE) (HEW)
Educsation for the handicapped

(OE) (HEW)
Higher education (OE) (HEM
Other education (OE) (HEW)
Special projects (OET(HEW)
Head Start (OHD) (HEW)
Institutional grants for

research management improve=
fnent (NSF)

Institutional science development
(NSF) 7 a

Institutional grants for science
(NSF)

(See footnotes at end of teak.)

Actual Estim
1

1969 1970 1971 -1972 1973 1974 1975 1976 1977

$74.5

5.71,

,

3.3

31.9,

ft -
.2

4.3

$80.9

4.9

.55.5
-

1.6

32.7

.2
.4.5

$93.5

4.8

61.7

1.4

23.6

.3

4.8

$102.4

8:6

65.2

12.4

39.5

.3
4.9

$33.1

67.2

6'4

69.1

15.4

36.1

.3

5.3

$34.7

68.8

6.5

7.3

70.2

11.5

29.0

.4

.2

$41.2

77.3

7.6

6.6

77.3

15.2

43.5

1.0

.3

.2
6.2

$47.1

87.7

8.9

7.1

84.9

19.5

- 46.3

.5

1.0.
.1

6.

/

$53.8

101.5

13.3

8.3

99.3

51.8

2.2

1.2

.1

9.4

52.5 A-- 59.4 55.8 56.4 54.4 56.2 70.8 76 81.2

38.5

13.2

.8

43.6

14:9

.9

39.2

15.5

1.0

39.3

16.0

1.1

34.0

1.8

.4

16.9

1.2

-34.5

1.8

.4

18.1

1.4

4
46.1

1.8

.4

21.3`
1.2

4 .7

2.1

.5

24.0

1.2

5)9

2.2

.6_.

26.2

1.3

1.0. .9 1.1 1.0 1.0 .8 1,2 1.9 2.1

.4

.6

.26

.7

.4 .2

.7

.3

.7

.1

.6

(4) ,

1.2

(6)

1.9 2.1

154.8 146.6 186.1 ' 190.7 214.2 173.5 149.1 142.4 283.8

11.9

84.1

15.5

2.5

4.4

24:3

10.1

78.4

.9

15.3.

1.2

4.5

16.6

8.0

16.3

75.6

53.4

14.2

.8

7.5

5.3

4.3

17.8

64.2

56.6

14.3
1.0

- .2{
4.7

5.3

7.1

4.0

118.5

43.0

11.7
1.1

.5

14.2

.3

3.7

r

3.6

75.7

40.3

9.9
1.0
.4'

.2

3.8

69.943

.6

'34.9

9.6
1.1

.2

6.3

2.9

63.7

1.0

35.0

16.2

. 9

.5.
5.5

5.1

,

85.7 .

-1.0

154.5

10.9
1.2
.3

7.9
5.i

ates

1978

$59,3

117.6

14.8

*7.15

107.4

19.2'

57:1

2.2

2.0

1 b.2

88.6

- 55.7

7.4

.6

28.3

1.6

2.1

104.0

1.0

127.9

10.9
1.2

.5
9.6

k 5.1,



Federal R&D obligations by iiinction, subfunction, and agency prograM: fiscal years 196998 Con.
- ,

[Dollars in millions'.

Function subfunction,
and agenc rograin

Actual

1969 1970 1971 1972 1973 1974 1975 1976

Estimates

19781977

Science education develop t
and research (NSF) 012.1 S11.0

income security and social services,

total 96. 105.6

$19.5 115.3 $33.0 $22.8 $11.5 $12.3 $9.0

127.8 125.2 157.2 133.8 148.5 133.4 155.9 148.0

, Native American'programs
(OHD) (HEW) ,

Child abuse (OHD) (HEW)
Child development research and

demonstration (OHD) (HEW) 3.6 4.8

Programs for the aging (OHD)
(HEW). 4.2 3.3

Rehabilitation services and
facilities (OHD) (HEW) 28.1 11 27.4

Special foreign currency program
(01-ID) (HEW)

Youth development (OHD) ,

(HEW)
Experiments, demonstrations, and

related analysis (OS) (HEW) .4...
Apalytical studies and activities "19.8 1026.5

(OS) (HEW)
Institute for Research on.

Poverty (OS) (HEW)
Public assistance research and

evaluation (AS) (HEW) 12.5 4.2

Social security research (SSA)
(HEW)

Health insurance experiments and
7.3 12.4

.demonstrations (SSA) (HEW) ..
Employment Standards

Administration (Labor) 1.9 2.

Employment and Triiiiing
Administration (Labor) 21.0 20.Y

Civil Service Commission .2 .4

Legal services (CSA) 2.1 4.0

Research and demonstration
(CSA) .

A

12.3-

2.8

22.7

41.9

8.6

10.9

1.5

21.7
.6

4.9

17.3

9.0

28.9

'421.7

5.8

13.6

1.6

19.6
1.0

6.6

16.7

"51.2-

9.2

18.5

1.3

17.9
2.4
6.7

16.0

7:4

21.1

1.8

20.2

7.9

1.6

8.9

19.4

.9

4.4

11.5

15.0

7.2

21.0

2.5

.8

1'73

7.3

1.6

9.6

22.6

3.2

15.5
4.4

(19

8.9

.6
12.7

15.3

4.3

21.7

1.9

.3

17.0

5.0

1.7

7.4

9.1

5.3

4.3

17.5
4.0
(")

5.2

.4
11.5

15.4

8.9

30.4

5.3

1.0

15.3*

3.1

1.6

9.2

9.6

4 0.5

5.5

19.2
3.8
(3 )

5.0

.7
11.6

15.5

7:4

30.6

1.1

15.4

5.3

1.&

9.2

5.6

17.3
3.8

Area and community development,
housing, and public services,

total 49.4

Housing research (
(USDA) .2

Rural development ilot
research (CSRS) (USDA)

Economic Development
Adminisoaticip-(Commerce) 5.3

Office of Minority Business
Enterprise (Commerce)

Department of-Housing and
Urban Development 21.0

Housing assistance research
(26) (i0)

Housing safety and standards

_ research
(20) (20)

Housing economic data and

analyses
Consumer and,equal opportunit

research
Community conservation

research
Commurilty development

research

(See footnotes at end of table.)

91.1 88.7 87.4 96.7 `96.4 101.8 104.2 1103 99.2

.2

8.8

42.7

.3

4,6

.2

6.6

.5

58.2

(20)

(10) (20)

(20) (20 )

) (20)

(20)
(20)

(20) (20 )

/53

59.6

.2

6.3

.2

1.5

4:1

2,1

61.7

LO

64.8

.2

10.3

4.0'

62.0

(20) (20 )

(20) N (zo )

(20 )

(20 ),

.(20)

(20

(30)

(20)

(20 )

(30)

(20)

(20 )

(20 )

(20 " (20

,4 .3

1.5

.4

1.5

4.5

1.6 0

67.6 67.7

18.1 13.6 '- 14.0

6.4 5.0 4.9

10.8, 12.1,

15.1

2.0

4.1

6.4

9.0

14.6

2.0

62.7

4.6 5.0
t

8.0 8.3

6.0 7.2



Liederit obligatiOns function, subfunclion, anA agency program: fiscalyears 190.7$ 7 Con..

'Function, subfunction,
and agency program

alit

Energy conservation and
standards research ,

'Program evaluation
Reteaech program support and

utilization
-Administrati expenses .

Advisory Com ission on Inter-
iovemmeh I Relations

Appalichian Regional
Commission

Community-development (CSA)
Program evaluation (CSA)
Federal Home Loan Bank

Board

Service delivery technology and
systems (RANN) (NSF)

Service productivity and inter-
governmental relations (RANN)
(NSF)

Intergovernmental science
program (RANN) (NSF)

Economic growth and productivity,
. total

Forest products utilization
research (FS)-(USDA)

Forest engineering research
(FS) (USDA)

Forest economics and marketing
research (FS) (USDA)

Service's .to improve use of
materials (NBS) (Commerce)

Services to improve the
application of technology
(NBS) (Commerce)

Improvement of computer
technology applications
(NBS) (Commerce)

Bureau of the Census
(Commerce)

U.S. Travel Service (Commerce)
Bureau of Labor Statistics

(Labor)
Labor Management Services-,

Administration (Labor) ... ... :
Office of the Secretary (Labor)
Bureau of Engraving and Printing

I (Treasury)
Federal Trade C 1 mmission
General Services

Administration
Technology utilization (NASA)

, Advanced industrial processing
(RANN) (NSF) I

Regulation (RANN) (NSF)
National productivit measure-

ment (RANN) (NSF),
Distribution and equity (RANN)

(NSF).
Industrial program (RANN)

(NSF)

,c,
Mineral market bet/al/for (RANN)

(NSF)
Systems analysis (RANN) (NSF) . .

(See footnotes st end of table.)

1969

(20)

(20 )

(20)

(20)

$-.4

22.0

.3

t _

. .2

55.8

7.0

.8

2.7

5.3

4.4

.9

5.4

3.8

.6

.5

.3
,4.4

jdollars in millions)

Actual
a

1970 1971 1972 1973 1974 1975 1976

(20 ) (20) (20)' ,(20) (20) (20) $4.2
(20) (20) (20) 420) (20) (20) 1.3

(20 ) (20) (20) (20) (20) (20 ) 1,5
(20 ) (20) . (20) (20) (20) (20 )

$ .6 S.5 S .7 $ .9 $1.1 41.2 1.0

3.0 .7

36.2 17.9 12.7 15.5 12.3 14.2 5.0

.

.4 .4 .5 .5 .7 .7 .8

6
2.0 2.3 2.4 3.6

1.8 1.6 6.9 2.8 /4.2 ° 2.k 2.9

.5, .8 1.1 4.6 4.3 2.0 3.6

8,0.0 98.9 62.8 75.1 71.9 67.1 83.9

7.6 8.3 9.0 8.9 , 9.3 9.9 10.4

.9 .9, 1.4 1:5 1.7, 1.6 1.6

2.9 "3.2 3.3 3.6 3.7 3.9 3.8

5.7 '9.9 10.4 12.8 12.3 14.1 - 16.0

- ,

4:9' 6.2 6.7 5.8 7.4 7.1 7.1 -

4V.

1.0 1.9 2.1 2.4. 2.4 3.1 4.1

*en

t -6.5 4.1 3.9 1.0 1.0 1.0 , 2.5
.8 .

3.8 38 4.8 1.0 1.7 1.8 1.3

Z .5 .7 .9 1.2 .8 .7

.2 .2 1.2 '2.5 2.0 1.8

.6 .8 1.3 1.0 1.1 2.8

.4 .4 .6 .7 .9 .9

.3 .2 .3 .5 1.8 1.8 1.1

5.6 5.6 6.4 5.2 5.2 6.4 10.4

6.0 5.3 8.1 5.5 4.8 6.7
.9 - .9 4.1

2.8 2.5 , 6.1 2.6 1.2 2.0

.8 4.3 4.0 5:1 2.9 2.8 3.3

8.5 7.7 1.0 1.6

.2 .2

1 5 4

Estim teSI
1977 1978

$3.9

1.9

1.5

7.3

$4.1

2.5

1.9

7.7 .

1.2

.8

14.0

1.0

2.0

3.2

7.3

1.4

.8
8.8
1.0

1.0

1.5

3.2

5.9

98.1 96.8

11.8 11.9

1.6 1.6

4.1 4.2

18.J

8.0

4.7

2.7

1.4

2.9
2.3

2.8
1.1

5.1
4.1

1.5

5.1

1.6

17.4

e

6.7

4.7 ° ,

2.8

1.2'

3.0
1.9

2.9
1.2 '

2.3
11.7

5.1
4.1

1.5

5.1

1.6

.1.1 1 :0-

.4 .8



ZiederailaDiddigiidOns byIntitdon, srilduncdon, and agency program:, fiscal years 1969-78 - Con.

(Dollars in millions)

Functio'm,subfunction,
and agency program

Postal Service ...
,Siiiall,Birliness Administration

International Trade
Cornmissern,

Ilterstatc Commerce tdmrlission

therm' cdoperation and
development, total ,

Derfartmental funds (State)
Agency for International

Development (State)
' Action

U.S. Arms Control and Disar-
mament Agency

International cooperative scien-
tific'activides (NSF)

Actual Estim tes

J.'s\

Crimerprevention and control,
total

R&D on eradication of narco tic-
producing plants (ARS)
(USDA)

Drug Enforcement Administra-
tion-(Justice) -

Drug,coptrol (LEAA) (Justice) :
Bureau of Prisons (Justice)
Federal Bureau of Investigation

(Justice)
Law Enforcement Assistance

AdmihistratiOn excluding
narcotics control (Justice)

Courts: Court facilities, per-
sonnel and treatment

Crime prevention:. Laboratory
techniques

Police: Crime detectioen and
preventiim niethodology,

Equipment sYstems
improvement

Corrections
Juvenile delinquency
Cooperative research-
Technology transfer'
Evaluation

ImmiPjation and Natuiralization
Service (Justice) °

Office of the Attorney
General (Jatice)

Bureau of Alcohol, Tobacco,
and Firearms (Treasury)

U.S. Customs Service (Treasury)

1969

$19.4
.2

19704

$38.7
.1k

1 971

$39.7

1972 1973 , 1974 1975

$ .2

1 976

.1

1977

$1.0

2.8
.6

1978. ,

$1.1

2.8
.4

26.8 ' 32.2 32.3 $29.5 $32.9 $26.7 29.8 44.5 5 3.3

P.1

19.5
* .8
t

6.0

.5

27.3
1

4.2

.4

.4

29.7
.1

1.7

.5

.6

26.0

1.9

1.0

1.5

24,7

2.0

4.7

.1.5

21.1
.2

1.1

2,9

1,2

26.7
.2

1.0

_7

1.6

37.8_
.1

1.4

3.6

1.6

44.6
'3

2.4`

4.4

7 0.8

2,3

60.3
.3

2.6

5.3

4.8 , 8.6 ) 0.3 25.0 34.8 40 36.3 45.9 36.3 48.9; 44.4

.2

1 .3

3.7

}

.8

.2

.2

7.4

1.5

.7

.4

1.0

6.8

1.6

1.2

1.2

.5

.7

19.8

1.6

1.6

4.2
.5

.7

26.2

1.6

5..0

6.3
.5

1.9

21.0

1,6

1.5

- 10.4
.6

1,2

30.5

1.4

2.5

" 1.1

1.2

)8.2

1,4

6.5
(2 1 )

1.3

1.4

35.0

2.0

1.2

3.5

9.6

3.5

0 ,-

2.3

5.3

3.0

6.3

4.1

5.3

1.1

2.3

.8

8.1

4.5
1.2
1.3 .

L. 3.1

):7

2,0

.9
{ 3.2

2.8
3.7
6.6
6.6

1.1

1.3

9.3
1.3
3.1

3.1

2.1

3.0

2.3

2.1

2.4

3.1

2.9
6.7
5.1

5.7
4.6

'.4

3.3.
(2 1 )

2.0

1.3

2.2

7.5
/2.2
5.0
4.7

.1

1.0

ti

.8

1.3

1.2

.4

2.0

- 2.3
1.6'

Detail not available prior to 1972.
2 Includes bier fusion prioito 1971.

Laser fusion R&D was included in weapons R&D and testing activities prior to 1914
This total excludes the part of this progiam that is 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 to the Electric Power Research Institute for researsch relatedjo the e ric
utility Industry in.general.

This program was transferred to ERDA and is currently conducted as a nonR&D linty.
National Eye Institute included In National Institute of Neurological Disease; and S roke.

*National Institute on Aging included iir Natiorial Institute of Child Health`and Human
DeVelopment.' The.OEC3. health and nutrition program was transferred in 1974 to HEW, and the R&D
activities uncle /Ails program were thereafter continued.

" Radiological products research includes small amounts for general product safety
research.

" Environmental health portion la EPA programs cannot be separately identified prior to
1972 and is included under pollution control and environmental protection for the years 1969 -
n.

" Transferred to NSF environmental biology project support.
15 Includes foreign funds. '

Excludes pollution control and environmental protection programs.
Excludes pollution control, environmental protection, and energy conservation programs.

" A group of poverty programs of 0E0 was transferred to 0S-(HEW) in 1974 and continued
under the activities shown The total for 1973 also includes an income maintenance program
transferred from SRS (HEW);.

" Transferred to the Legal Services Corporation, which was authorized in 1975 as a public
corporation but not as a Federal agency.

" Detail not available prior to 1976.
" The drug control program was scheduled for funding under block grantsto the Stites with

no known R&D component.

Source: National Science Foundation
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et Science Retoiirces Pub catiOns

REPORTS NSF No. Price

Research and development in Industry, 1975. Funds,
. 1975;Scientists.&,gogineers,,bnuary 1976 774324 Impress

gradtiate ScienZe Education: gtudentSuppOrt and (

Posidoctorals,Tall 1975 77-313 -$2.20

19De` tailed Statistical Table's, Fall 1976 77-319

Federal Support to Universities, Colleges, and
Selected Nonprofit Inst. utions, Fiscal Year 1975 .....: 77-311 $2.20 ..

,Detailedstatistical T s, Fiscal Year 1976 77-325

Sharacteristies of Do oral Scientists and Engineers in
the United States, 19

Manpower Resources for ScientificActivittes at
. Univer-sities and Colleges, January 1976 77-308 $2.00

Detailed Statistkal Tables, January 1977 77-321

Expenditures for Scientific Activities at Universities and
Colleges, Fiscal Year 1975 '.

77-309 $3.00

Detailed Statistical Tables, Fiscal Year 1976

Women and Minorities in Science and Engineering

Characteristics of the National Sample of Scientists.
and Engineers

Part 1. Demographic and Eductional
Part 2%' Employment
Part 3. Geographic -

U. S. Scientists, and Engineers, 1974

1985 R&D Funding Projections
,
Projections of Degrees and Enrollment in Science and

Engineering Fields to 1985,

The 1972 Scientist and Engineer Population Redefined

Volume 1. Demographic, Educational; and
Professional Characteristics

Volume 2. Labor Force and Employment
Characterlitics

Detailed Statistical Tables. Engineers; '
by Field

77-307 $2.00

77-316

77-304 $0.75

75-333

76-323

76-330

76-329

76-314

76-301

$1.90

$2.80

$2.00

$1.25

$2.10

$1.15

75-313 $3.70

75-327 $2.65.

76-306

Research'and Develppment,in State Gove,rnment
Agee Gies, Fiscal Years 1972 and 1973

Young a en Science and Engineering Faculty,
1974: Support, esearch Participation, andTenure

Projections of Science and Engineering Doctorate
Supply and Utilization, 1980 and 1985

REVIEWS OF DATA ON, SCIENCE RESOURCES

No. 29. "CUrrent.and Future Utilization of Scientific
and Technical Personnel in Energy-Related
Activities"

No. 28. "Scientists and Engineers From Abroad,
Trends of the Past Decade,11966-75"

No. 27. "Education and Work Activities of Federal
Scientific and Technical Personnel, January
1974"

No. 26. "Energy and Energy-Related R&D Activities of
Federal installations and Federally Funded
Research and Development Centers. Funds, FY
1973-75 (est.) and Manpower, Jan. 1973-75
(est.)

No. 23. "R&D Expenditures of State Public Institutions,..
Fiscal Year 1973" "75-311

75-303 $1.80

75-302 $1.70

75-301.- $1.30

77-315 $0.60

77-305' $0.35

76-308 $0.40

76-304 $0.31-

SCIENCE RESOURCES STUDIES HIGHLIGHTS

"National Sample of Scientists and Engineers: Changes
in Employment, 1972 -74 and 1974-76". 77- -322

"Aptitude Test Scores of Prospective Graduate
Students in Science Remained Essentially the Same
From 1970 to 1975" -318

"Academic R&D Expenditures Up. ercent in FY 1976" -314

"Private Industry Employment of Sciehtists and
Engineers in 1975 Shows 5-Year Decline"

"Graduate Science and Engineering Enrollment Up
e Only 1 Percentin 1976"

77 -312

77-302',

,$0.35


