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FOREWORD

This report represents a continuing effort of the National Science
Foundation to classify and analyze Federal R&D program data under
broad functional headings. The first attempt was made in 1971, The
purpose has been to provide a perspective on Federal response to arange
of national needs in terms of R&D support and to show changing R&D
priorities. Since federally generated support now represents 53percent of
all R&D support nationwide, the impacts are far-reaching,

The current analysis provides a S-year view of program growth and
change. The system requires that each program be assigned to only one
function, or subfunction, on the basis of the program’s primary purpose,
with no ovarlapping from one function to another so that comparability
can be achieved over a timespan. The functionist, however, may change
from one year to the next, and program focuses may also change,
necessitating the transfer of a program from one function to another.
Therefore, each report is a revised edition and not a continuation of
previous reports,

This study was prepared in the Division of Science Resources Studies
under the general guidance of Charles E. Falk, Director, and William L
Stewart, Head, R&D. Economic Studies Section.

Richard C. Atkinsop:
Acting Director
National Science Foundation

September 1476



methodology

The 15 functions and 34 subfunctions in this report were chosen to
make visible the most important R&D objectivesin the 1977budget. Data
are additive to 100 percent, and thus each program can only appear under
the function that embraces its primary purpose and not under headings
that relate to secondary purposes.
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note

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

o R&D support levels shown in this reportinclude both program costs
and administrative costs.
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FEDERAL R&D OBLIGATIONS BY FUNCTION,
FY 1969, 1976 (est.) and 1977 (est.}
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HIGHLIGHTS

¢ Beween fiscal year 1969 and fiscal year 1977 Federal R&D obligations
have risen from $156 billion 10 $23.5 billion. The average annual
prowth rate for this period is 5.2 percent, but when totals are

converted 1o current dollars an average annual rate of decline of 1.0
percent is revealed.'

o Infiscal years 197 1976, and 1977, however, relative annual increases
have been highcr than at any ather time in the 9-year period under
analysis. The current-dollar increases for these years are 9.2 percent,
13.5 percent, and 8.6 percent, respectively, with the increases for the
lter 2 years well ahead of known or anticipated inflation,

*  Afew tunctional areas have been the chief sources of thegrowth. In
1975, 1% and actin in 197 % gh relative increases have been shown
fortewjor wuzctions:* epergy development and conversion, and
scienc - nd =oology bese. Major functions with high relative

growtr - 2o+ *ne 3 years are national defense, environment, and
nature. 5o,

® I 1977wt defense is scheduled for a rise of $1,3¢6 million:
energy vkvespment and conversion for an increase of $390 million:

sciene aniivenology base for a gain of $120 million; and space for
prowtk of %o melion,

o I 19 rgmteoss with highest relative increases are the energy
functe —ip 24 nercent; education, up 15 percent; science and
technii i ase, up W percont; and national defense, up 13percent.

"Inthed liable R&D costindes the GNPimple— yrice doflitor was used
tor 1969-"hw - e for inthation in 1977,

PMaor e defined as those with current annt unding levels of $500
million or me

* In 1977 two areas show moderate relative growth: international

cooperation and development—up 8 percent; and food, fiber, and
other agricultural products—up 7 percent,’

¢ In 1977 three functions that show nominal relative growth are space,
natural resources, and economic growth and productivity=none of
these gaining more than 4 percent.

o The largest dollar decrease is scheduled for health—down $100
million, or 4 percent. Next largest dollar decrease is shown bv crime
prevention and control—down $19 million, or 31 percent below 1976,

¢ functions with small dollar reductions are transportation and
conimunications; income security and social services; area and
community development, housing, and public services; and environ-

ment. None of these reductions is as much as 2 percent below the
1976 total.

* Overthe longer term, 1969-77, three functions have remained in the
lead in funding, and always in the same order. These are national
defensz, space, and health, Of these, health i the onlyfunction with a
relatriely high average annual growth rate—9.1 percent, For national
defense the comparable rate is 46 percent, below the overall Federal
average. for space, a decline at an annual average rate of 29 percent
is registered. The space function isthe onlyonewith lower funding in
1977 than in 1969,

* Between 1969 and 1977 other major functions with high average
annual growth rates are energy development and conversion, with
26.0percent; environment, with 15.1 percent; natural resources, with
127 percent; and science and technology base, with 8,4 percent,

’ Smallerfunctionalareaswilhhighgrowlhratesinlhesameperiodare
crime prevention and control, with 32,0 percent; areaand communi-
ty de-clopment, housing, and public services, with 13,5 percent; and
fooc. fiber, and other agricultural products, with 8.4 percent.

Hood. fiber and other agricutural products is anew function categoryinthisreport.
Mostprograms under this activity were shown in earlier reports within natural resources
under a food sublunction,



[
‘.
A

INTRODUCTION

The present report is the sixth in a series that has evolved to answer
the need for analysis of Federal R&D activities by function or objective.
The function analyses were developed from R&D data obtained from the
National Science Foundation annual surveyson FederalR&D funding that
cover agencies, character of work, performers, and fields of science.
Despite the usefulness of these categories for science resource analyss,
additional aggregations were increasingly required of Federal R&D
program data that would reveal the relative support given to broad areas
by cutting across agency lines and grouping programs by major purposes.

Therefore, in 1971 the first of the functional series was published,
relating R&D programs to the functions shown in the Federal budget.
Since that time the annual functional analyses have broken away fromthe
budget function system in ordertoreflect R&D objectives more precisely,
and agencies have been requested-to report dollar levels for individual

‘programs in the Federal funds survey along with the traditional

categories. The present report, An Analysis of Federal R&D Funding by
Function, Fiscal Yeers 1969-1977, is the fourth to cover the data over a
timespan beginning with fiscal year 1969 and ending with themost recent
year, but it differs in ane important respect from the three previous
reports, and that is in the addition of a new functional category—food,
fiber, and other agricultural products.

'The Federal Funds for Research, Development, and Other Scientific Activitiesseries
dates from fiscal year 1952 and covers all Federal agencies with R&D progrars.



ategories are chosen to reflect public interest in given
ed by public debate and current legslation. The food and
of which most of the programs had formerly appeared
subfunction within natural resouress, was selected as a
since growing interest is now being shown in this area.

n this report are based on amounts requested in the
"budget message to Congress at themidpoint of fiscal year
> the tentative nature of 1976 and 1977 program levels
sed. The data were collected by NSF in the Federal Funds
' and April of 1976, and thus for fiscal year 1977 they do not
sional appropriations or changes made by Executive
For fiscal year 1976 they reflect estimates rather than final
ns. Also, anyone with a close knowledge of programs may
ram amounts shown in the detailed statistical table
ffer somewhat from totals shown in agency budgets. Such

e from the addition of administration costs to program
ff.

y. programs have been identified by the agencies in the
urvey atvarious levels of aggregation. Some programs are
fa number of smaller programs with varying purposes,
orograms would be assigned by NSF staff to various
ling levels for them were obtainable. As it is, the primary
yroader program must be used in these cases to determine
 function. Even though this report would benefit from
' detail, afairly high degree of definition is obtairable with
wailable.

rganizational changes take place within the Executive
the formation of new agencies, termination of others, and
gramtransfers. The latest agency structure was used in this
r-year data were spread to conform to this structure as

though Federal agencies had been organized that way since 1969, When -
program structures change as well, prior-year programs are sometimes
split and recombined to conform to the new program coverage.

The functional data are additive to 100 percent with no overlapping of
programs between functions. In most cases the primary purpose of an
R&D program was evident from descriptions provided by the agency, but
in some cases two almost equally important purposes might be
discernible. NSF staff, rather than the agencies, decided on the
assignment of all programs to functions or subfunctions, and with all
Federal R&D programs available for simultaneous study and comparison,
the staff could resolve fine points of difference. '

The functional categoriesin this report have been chosen on the basis
of size of effort, current and continuing publicinterestin a givenarea, and
the need for a clearcut definitional framework encompassing all Federal
R&D programs. The selected categories, of course, may fail to point up
certain areas considered important by analysts with particular interests.
The point should therefore be made thatit is possible to regroup the 395
programs shown in the appendix B table 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 in order to
attain abroader scope as long as the ““100 percent additive” requirement s
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, however, nullifies any real analysis of relative
priorities, which can only be revealed under a system based on the
assignment of programs to functions on the basis of primary purpose
alone,



FEDERAL AGENCY/PRCGRAM ABBREVIATIONS

HSA ~  Health Services Administration

ADAMHA —  Alcohol, Drljg Abuse, and Mental Health Administration HUD ... —  Housing and Urban Development, Department of
ARS —  Agricullural Research Service IDOE —  International Decade of Ocean Exploration -
BLM = Bureau of Land Management LEAA ~  Law Enforcement Assistance Administration
BLS -~ Bureau of Labor Statistics NASA - - National Aeronautics and Space Administration
(DC ~  Center for Disease Control NBS —  National Bureau of Standards

G -~ Coast Guard “ NHTSA —~  National Highway Traffic Safety Administration
CSA = Community Services Administration NIE ~  National Institute of Education

CSRS ~  Cooperative State Research Service NIH —  National Institutes of Health

DEA ~  Drug Enforcement Administration | NOAA —  National Oceanic and Atmospheric Administration
DOD —~  Defense, Department of NRC .= Nuclear Regulatory Commission

DoT - Transportation, Department of NSF —  National Science Foundation

EPA —  [nvironmental Protection Agency OCR —~  Office of Coal Research

ERDA ~  Energy Research and Development Administration Ot ~  Olffice of Education

(RS —  Fconomic Research Service > otp —  Qffice of Emergency Preparedness

FAA —  Ffederal Aviation Administration OHD ~ Office of Human Development

fBI —  Federal Bureau of Investigation OMBE —  Office of Minority Business Enterprise

FDA —  food and Drug Administration 0§ —  Office of the Secretary (DOT) (HEW) (Interior) (Labor)
FHA —  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 an'tl Wildlife Service | S5A — Social Security Administration

GARP ~  Clobal Atmospheric Research Program VA —  Tennessee Valley Authority

@S -~ Geological Survey UMTA —  Urban Mass Transportation Administration

HEW - = Health, Education, and Welfare, Department of USDA —  Agricullure, Department of

HRA ©+ = Health Resources Administration VA —  Veterans Administration
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TRENDS AND RELATIONSHIPS

¢ Fromfiscal year 1969 to fiscal year 1977 total Federal R&D obligations
reflect an increase from $15.6 billion to an estimated $23.5 billion, or
an average annual growth rate of 5.2 percent, The significant feature
of this growth, however, is that almost all of it has taken place in
recent years, Between 1969 and 1974 the rate of growth was 2.2
percent compared with a rate of 10.4 percent from 1974 10 1977.

*  The year 1975 represents the beginning of an apparent upward trend
with a rise of 9.2 percent, followed in 1976 with an expected gain of
135 percent and in 1977 with an estimated increase of 8.6 percent. In

constant dollars the increase for 1975 is translated into a slight

decrease because of the high rate of inflation that year, but the
growth in 1976 s high even in constant dollars, and the gainfor 1977is
- greater than the anticipated inflationary rate.!

¢ The areas that have accounted for most of the recent growth can be
singledout. In 1975 very high relativeincreases were shown by energy
development and conversion and also by natural resources and
environment. Fairly high relative growth was shown by science and
technology base.? Between 1969 and 1974 comparable growth rates
for these functions were significantly lower, except in the case of
environment, The largest dollar growth in 1975, however, was
recorded by national defense, even though the relative growth was
moderate. Energy contributed the next largest dollar gain.

' the absence of a reliable R&D cost index the GNP implicit price deflator was used
for the years 1969-76 with an estimate for inflation in 1977,

! This function covers support to basic research in the various fields of science, as well
as some applied research, where the chief purpose is to support research as a source of
national scientific strength rather than to support agency mission objectives. Some

research that provides the basis for development of futuresystems and technologiesis also.

included. e

Q
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¢ In bt @ar of greatest relative increase for the Federal R&D @ Ths cawar garns of these functions are $1,346 million for national
ot .1 redative growt was shown by the greatest number of 2z 5390 illion for energy development and comversion: and

mo e energy, environment, )l resources, space, ~ il an fo-science and technology base, Space isscheduled for
~ i det L and science and techne ase, in descendin tr210v7 fargsst dollar growth~$62 million~but thi: gain is only 2
lat - nerease. Again, however, thi - 1ctions contributirg pe-cext jor this function,

o ollew vthe overall Federal R&D pair —erenational defens:

o o . ¢ Three smaller areas that show real relative growth in 1977 are
cdeer 1 owed by asigniticant contrib.. on from space,

educzion~up 15 percent; international cooperation and
o In® “owere - rowthis based on strong gain in afew major areas, development—up & percent; a~d food, fiber, and other agricultural
Ener. oJeye cnent and conversion is scheuuled for a rise of 2 products—up ~ percent,
perc+ . st~ v and technology base for growth of 14 percent; an:;

o ) , o The eight reraining functional areas in 1977 are expected either to
Nating * v -2, for a 13-percent gain.,

decline in ters of real growth or to show an absolute decline in

Spriost.
A - defined as thuse with current - af funding levels of $500 ¢ Ove"' the lor:zar term, 1969-77, strongest growth trends for major
million or functians have been shown by energy—with an average annual

growth rate o 26,0 percent; environment—with 1.1 percent; natural
resowrces—with 12.7 percent; health—with 9.1 percent; and science
and technology base—with 8.4 percent, :

¢ In the same period the most rapid growth for smaller functions has
been found in the areas of crime prevention and control—320

Federal R8D obligations by funclions' percent; area and community development, housing, and public
“verage annual percent change i selected periods services—13.5 percent; and food, fiber, and other agricultural
progucts—8.4 percent.
tundtion | T4 | TS | 197576 | 197677 o Three functions have remained in the leading positions, and in the
ok SRR RN N300 O L I L same order, throughout the entire 9-year period. These are national
Nl e S | L 06 126 defense, space, and health. The growth rate for national defense,
:::':I'm o ];f ]3 ';zg :1, ~ however, has been only 46 percent while space shows an actual
frorgs doseiopr ot omenin L a0 | | 0 | 59 decline of 29 percent, the only function with lower funding in 1977
Soenceand b bee L oer s | oar | o than in 1969,
Fnviraiment N (N v (N 1 T I [ -1
bansportawor e oy Co | B LA |2 o A broad downward shift in the share of national defense and space,
‘l\‘"“‘l"'f'[”“"““j"., e 1;1 ;gg Ej . takentogether, within the Fecleral R&D total, has occurredsince 1969,
s B FER O In 1969 the joint share of these functions was 77 percent, but by 1974t
Income s, s 2w | 2| s was only 66 percent, reflecting 4 decline in funding for space, low
Areand o et foi, _ " growth for national defense, and a significant rise in funding for
,(",',T(!,,i:::hl', o ]2; gf 23:[2] Jj nondefense R&D progrims other than space. In 1977, even though
Comeprever = bl | w0 | k6 | w8 |03 support to national defense and space is higher, the defense/space
Inteesatonat - oaperation and deselopment I R IR X b share is expected to be only f4 percent

* Natural resources in earlier reports included ur:éer a food subfunctiommost of the
R&D programs assigned in this report to the new tunction of food, fiber, and other
WS S - agricultural products, :
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National defense supp 1, shich thesuehout the 1969-7 periog has
made up approximate ne-kalt of the Federal R&D “ota . is
expected o account ie 1.0 percent 1 1977 compared v th 114
pereentin 1969, Thelu: hare reflerts the fact that the 1.4-cer nt
average annual growth - fortb s funion between 19694+ 4
was e lowestor any e -iones vo-=ar wo functions that: .
dechines. Since 1974 su sntial v o increases have prod. .
ave e annuel growth e for - 197477 period of 1677 1,

In "377 a substantial shace of ine roquested $1.346 increas
na-nal defense s allotted! <o mis.lz~ and related equipmers, v.nih
ha- been the leading program cr=a every year in the time seriag
evcept 1972 Between 1969 anc 197+ the trend in funding v..s
downward, influencing the entirs national defense function, Since
then the trend for missiles has been upward,

Programs with greatest emy-nasis on growthin 1977 are the Navy sea-
launched cruise missile and fleet ballistic missile system, the Army

U.S. Roland skort-range air def+ e system. 4 Persing Il nuclear

strike missile, cnd the Air Force *“BM techr- gy an ir-lauched
cruise missile.

Other equipmont, always one <1 the leac. -« prog. .= ur-.c,, will
accour! for a7 estimated one-ith of the -ational zemrss R&D
growth in 1977 Since 1969 this area has show astron,, arow:- trend
anc an increa:ing share of the ~ational de=nse tota. It cently
includes such expanding progra=s as the £ 1 Force 74, annced
airborne cornand post.

About one-fourth of the increase or nationzi defense - +vesiad 1o
aircraft and refated equipment, Tiis program area has zhr . <zeen a
major one and currently makes up almost oe-fift i e toral
function. The major programs to +fluence the 197 rise = the Navy
F-18 fighter aircraft and LAMPS heiicopter, the Army A« zcvanced
attack helicopter, and the Air Fe-ce F-16 air combat fizhter and EF-
111A electronic warfare subsystens,

Federal R&D obligations by function:! fiscal years 1963-77

Seltirs in millions|
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Programwide management and support has grown as ashare of total
national defense R&D activities in recent years and is now the fourth-
largest program area.

Other program areas with important increasesin 1977 are ordnance,
combat vehicles, and related equipment and ships, small craft, and
related equipment,

Military astronautics declined markedlyinsupport between 1969and
1974, contributing to low overall growth for the national defense
function. The level for this program area has changed little since that
year, Military sciences, which also reflects lower support in 1977 than
1969, is scheduled for an important increase over 1976.

Defense-related atomic energy programs are scheduled for only
slight overall growth'in 1977, The proposed funding level for that year
is not much higher than the 1969 level.

Space has accounted for an almost steadily declining share of the
Federal R&D total, moving from 23.9percentin 1969 to an estimated
125 percent in 1977

Between 1969 and 1974 funding levels fell each year, producing an
average annual rate of decline of 7.8 percent. Since then, however,
each year has shown an increase. The eanfier period covere. the
phaseout of the Apollo program from its 1969 peak to its 1573
termination. In 1974 the space shuttle began to move into full
development. ’

danned space flightis dominated by the spaceshuttle program atthre
aresent time, and in 1977 this subfunction is expected to accountor
almost two-thirds of all space activities. Always the largest area, ithas
dedlined substantially since 1969 when the Apollo program was atits
height,

Space sciences, making up almost one-fifth of the space total in 1977,
will show a reduction in funding, resulting from a curtailment of
efforts in lunar and planetary exploration. This subfunction grew ir
relative importance in space activities between 1969 and 1975 but
thereafter has declined somewhat.



Spaée technology and supporting space activities (tracking and data
acquisition) both account for relatively small shares of thespace total,
and both show moderate increases in 1977,

Health represents one of the few functions with a higher average

annual growth rate between 1969 and 1974 thanin more recent years.

In 1977 a 4-percent decrease for this function, or $100 million, results

from the fact that final congressional appropriation action for 1976

took place after submission of the President’s 1977 budget, bringing
about increases in 1976 in a number of health R&D programs over
levels estimated for that year in the budget message and making them
higher than the proposed 1977 levels. The share of health in the
Federal R&D totalis 9.7 percentin 1977, compared with 7.2percentin
1969,

Biomedical research will account for an estimated 9 out of 10 health
R&D dollars in 1977, a somewhat larger share than in 1969, Smaller

amounts shown for such areas as cancer research, heart and lung:

research, and research resources in 1977 reflect the later con-
gressional action on 1976 appropriations. The trend, however, has
been for cancer and heart and lung research to grow between 1969
and the present period in shares of the health total while research in
many other areas has declined in share of total,

Mental health and delivery of health care are expected to receive
reduced funding in 1977; both of these areas also reflect lower
support than in 1969,

Drug abuse prevention and rehabilitation grew rapidly asa program
area between. 1969 and 1974 but has since declined considerably,

* Energy development and conversion showed a relatively high
average annual growth rate between 1969 and 1974 of 13.0 percent,
but since then growth has been precipitous. In 1977 energy reflects
the second highest absolute rise—$390 million, and the highest

relative rise—24 percent, of any function. The energy share in all -
Federal R&D obligations has risen from 2.1 percent in 1969 1o an
estimated 8.6 percent in 1977,

Nuclear energy R&D activities conslitute more than three-fifihs of the
energy function in 1977 compared with more than nine-tenths in
1969, The 45-percentincrease in support to this areain 1977 is largely
derived from fission power reactor development, fusion researchand
development, fuel cycle, and reactor safety efforts, -

Fossil energy activities account for one-fifth of the en ergy R&D total
in 1977, and among these a range of coal utlization programs
command leading support. Overall funding is diminished, however,
The share within energy in 1976 was almost one-third, comparedwith
slightly more than one-twentieth in 1969,

Solar, geothermal, and advanced energysystems, almost one-tenth of
the energy total, is scheduled for a 28-percent increasein 1977, mostly

derived from solar energy work. In 1969 no R&D efforts were funded
in these areas.

Conservation of energy is expected to grow 34 percent. Workin this
area was slight in 199,

Science and technology base hasshown most rapid growth since 1974
and reflects an increase of 14 percentin 1977, Much of this growth has
resulted from arecognition of the need to support basic research that
might bear on solutions to energy, food, and environmental
problems. The share of this function in the overall R&D total has
grown from 3.3 percent in 1969to an estimated 4.2 percent in 1977,

Most of the programs within this function are related to support of
basic research in the various fields of sciefice and, in some cases,
applied research as well. Basic energy sciences and high-energy
physics are also included, as is support of astronomical observatories,



¢ The environment function reflects a slight decline in 1977 from 1976,

but during the 1969-77 period R&D activities have tripled. In that
timespan the share of environment programs within the Federal R&D
total has risen from 2.0 percent to 4.1 percent,

Environmental health and safety, the leading subfunction, contains a
range of programs whose support amounts to two-fifths of the entire
environment function in 1977, a slightly larger share than in 1969, The
largest program area is-biomedical and environmental research to
provide data on health and environmental effects of pollutants
arising from energy technologies,

Understanding, describing, and predicting the environment ac-
counts for almost one-third of the environment total in 1977 and
covers environmental satellite programs, basic data collection,
weather prediction, and special international R&D efforts,

Pollution control and environmental protection, also nearly one-
third of the environment total in 1977, embraces environmental
control and quality monitoring. The share of this subfunction in 1969
was nearer to one-fourth,

Transportation and communications R&D programs have risen and
fallen over the years, although the long-term trend has been
upward—an average annualrate of 5.5 percent, In 1977 aslight drop s

- indicated. The share of this function within the Federal R&D total
shows little change, moving from 2.9 percent in 1969 to an estimated
3.0 percent in 1977 (having reached the 5-percent level in 1971 just
before termination of the 5ST).

The air‘subfunction, which accounts for three-fifths of the activity
within the total function in 1977, is mostly made up of & langz
aeronautical research and technology program. The ground subfunc-

. tion, which represents more than one-faurth of the total effort, is.

scheduled to decline, chiefly from curtailed R%D work in highmway
and railroad transportation. Other subcategories cover water RED
programs, multimodal programs, and communications programs.

The natural resources function shows considerable growth in the
current (1975-77) budget period although growth in 1977 is nomial.
The share of natural resources programs in a!l Federal R&D programs
hasrisen from 1.3 percentin 1969to an anticipated 2.2percentim 157

This area covers programs primarily devoted to gaining ‘a betites
understanding and better inventories of natural resources and e
most effective and economical management and use. The programs
are grouped under mineral {almost one-third of the natural resources
total in 1977), water, land, recreation, and multiresource programs.

Food, fiber, and other agricultural products, a new function category
in this report,* has almost doubled in supmort between 1969 and 1977
with an average annual growth of 8.4 percent. R&D obligations:for
thisfunction represented 1.4percent of tatal Federal R&D-obligations
in 1969 and are expected to represent 1.8 percent in 1977.

3 Programs within this function were formerly found mainly under a food subfumetion

within natural resources.
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Production, the chief subfunction, is scheduled for an 8-percent gain
in 1977, largely in plant research and agricultural experiment station
support. The marketing and distribution and other subfunctions
show little change,

The education function has shown a fluctuating level of funding in
the 1969-77 timespan, yet a basic growth trend is evident, averaging
43 percent annually, Even so, the share of education within the
Federal R&D total has actually fallen slightly=from 1.0 percentin 1969
lo an estimated nine-tenths of 1 percent in 1977,

Programs cover research and developmentin such areas as education
and work, educational equity, vocational training, science education,
and education for the handicapped.

Income security and social services is an area of R&D activity that has
varied in support from one year to the next, The current (1975-77)
perlod reflects a steady ievel of funding each year that is higher than
in all previous years except 1973, I that year the share of this function
inoverall Federal R&D obligations was 1percent, but in al otheryears
the share has bean a fraction of 1 percent, Programs are concerned
with social-security, rehabilitation, employment training, child
tevelopment and protection, and public assistance, The emphasis
within this function is n programs that benefit the individual,

Area and community development, housing, and public services
shows a relatively high average annual growth rate of 13,5 percent
between 1969 and 1977, starting from a low original fundinglevel, In
1977 no- growth s shown. R&D activities are largely directed to
housing research and community development. The emphasis within
this function is on improving the economic o social conditions of
regions, including urban areas and their public services,

Economic growth and productivity is a function with sporadic
rowth, which amounts to 49 percent on an average annual basis
from 1969 1o 1977, The many R&D programs that make up this
function include forest products utilization research, technology
applications, research on the properties and performance of
materials—much of it related to standard reference data—and
productivity studies, |

The long-term growth of crime prevention and control is the most
rapid of any function~320 percent on an average annual basis
between 1969and 1977. The base amountwas low, contributingto the
high growth rate. A drop ot 31 percent is shown in 1977, mostly as a
result of unexpectedly high obligations in 1976 from the carryover of
unobligated funds from the previous year,

International cooperation and development is a function with a
relatively low growth rate—41 percent on the average annually
between 1969 and 1977, The chief R&D activity within this function i
related to aid to underdeveloped countrics.

i
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NATIONAL DEFENSE

: ik * Obligations for national defense R&D programs have risen andfallen
. e Percent " within the 1969-77 period. Since 1974, however, the rise has been

| e B S steady and yearly increases relatively greater, The only earlier year
with an important increase was 1972 when a rise of 10 percent in
national defense R&D obligations significantly influenced the overall
Federal R&D level.

*  Virtually all national defense program areas reflect increases in 1977,

Obligati
N\ bringing the R&D total for this function to $12 billion,

Average Annual aucsss o Despite the estimated dollar increase of 13 percent in 1977, well

Percent Change e ahead of anticipated inflation, the share of the national defense
1989.75 24 function within overall Federal R&D obligations is lower than in 1969,
197576 10.6 B In that year the share was 534 percent and in 1977 it is an estimated
o6 126 e 51.0 percent,
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Trends in R&D Programs

1969 1975 1976 1977
[Doilars in millions|
National defense, total ... | $83537 | 996209 | $106414 | $11.0871
Percent distribution
Defense mibtary .. ... L 920" 93.6% 93.0% 93.5%
Missiles and related equipment
DODRDI&LY o 81 25 N4 09
Other equipment (DOD-RDI&E) ... 136 19.2 197 197
Aireraft e related equipment ‘
DODRDI&’E . 126 171 18.2 18.9
Peogramwide management and
support DODRDI&E ... 5.1 9. 8.9 u8
Ondnance, combat vehicles, gn
relaterd eequipment (DOD-RDT&L 42 49 ) 6.}
Ships. small craft, e related
equipment (DO ADTRL 40 bi 5.7 6.1
Military asttonautics and 1 el
eouipment (DOD-RDT&E 17 55 55 49
Whlitary seiences (DOD-RD &6, 7. 4.2 42 43
Other DOD-military ... ..., 36 41 37
Gefense-relateel atomic eners L 40 6.4 7.0 6.5
Wegpons R&D and testing
delivitios (ERDA) . 6.6 47 50 49
Naval teactor developmen
{LRDA} 14 1.4 21 1.6
Othuer detense-redated activines .
O e () - - -
T than 047 gt pnt
SOLRCE Satsatih Soenne ot
Comments

*  The defense military subfunction includes as its chief program area
rissifes and related equipment, which accounts for one-fifth of all
national defense 24D activity in 1977. The missiles area will grow an
estimated 10 perent over 1976, bringing the dollar level to $25
billion. Programs contributing to the increase include the Navy sea-
launched cruise missile, the fleet ballistic missile system, and work on

the CSEDS test site for the Aegis shipboard weapon system. The
Trident submarine-launched missile system is stil a major naval

program, but funding is considerably reduced as development
enters a later staget '

For the Army the programs showing greatest expansion are the U.S.
Roland short-range air defense system, the Pershing Il nuclear strike
missile, the ballstic missile defense system technology program, and
the BDM advanced technology program. ‘

Air Force plans include intensified work on advanced 1CBM

- technology, on.the air-launched cruise msile, andan aerial target
drones even while the Minuteman I1/11 reflects decreased develop-
ment effort,

Other equipment, the next program area in size of support, is
scheduled for a 13-percent increase in 1977, to atotal of $24billion,
This area includes such rapidly expanding programsas the Air Force
E-4, advanced airborne command post, almost doudled in effort in
1977, and the Air Force precision location strike system.

Aircralt and related equipmentshows projected growth of 16 percent
in 1977 to the $23 billion level. The Navy F-18 fighter aircrat is
scheduled for the largest dollar increase of any single military
program in 1977. Work on the Navy LAMPS helicopter will also
increase significantly. The Army AAH advanced attack helicopter

—————

" R&D obligations for 1he DOD portion of national defense include all obligations for
the research, development, test, and evaluation (RDT&E) appropriation, except for
relatively small amounts used for R&+ plant, plus minor amounts of R&D supportfrom
other appropriations, primarily pay wnd allowances of military personnel working in
research and development.

The RDT&E funds are broken into program areas, which in this report arc treated as
subcategories within the defense military subfunction of national defense, Obligations for
some program areas show an erratic pattern with sharp increases and decreases. The
feason i that development of anew weapons system from initial definition to completion
of testing and introduction into the operating forces may take 5 or more years, As the
definition phase is completed and the new system moves into fulkscale dovelopment
sleep increases in funding are required, but as this phase nears completion, funding fall
off sharply.
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reflects plans for a strong increase in effort, Air Force programs that
are planned for expansion are the F-16 air combat fighter, the EF 111-
A electronic warlare system, and the F-15 Eagle. Continued
development is scheduled for the B-1bomber but at a considerably
lower level than in 1976.

Programwide management and support of the Department of
Defense (DOD) is expected to grow by 11 percent in 1977, crossing
the $1 billion mark, This area has shown a strong growth trend since
1975, For the Army and Navy this activity-supports programwide
efforts, including technical information, and for the Air Force certain
administration costs for the Air Force Systems Command; several test
and evaluation-centers are also included.

Ordnance, combat vehicles, and related equipment reflects a 35-
percent increase in 1977, largely in support of augmented efforts on
the Army XM-1 tank system, cannon-launched guided projectile
(CLGP), mechanized infantry combat vehicle (MICV), and
Bushmaster, The Air Force close air support weapons system (CASWS)
will also receive greater R&D funding,

Ships, small craft, and related equipment is expected to expand by 21
percent, A major development effort will continue on surface effect
ships, and funding will increase for submarine silencing, improved
sonars, and advanced propulsion systems,

Military astronautics and related equipment changes little in level of
- supportin 1977. Development continues at a reduced level onthe Air
Force NAVSTAR global positioning system while Air Force efforts on
military applications of the space shuttle will increase significantly,

Military <ciences reflects o to-percentincrease insupportin 1977, This
program area provides a basis for the development of future systems
and improved operations throughsupport of research in the physical,
mathematical, environmental, engineering, biomedical, and
behavioral sciences.

Other DOD-military, down. slightly in 1977, includes R&D support
- from other than the RDOT&E appropriation, mostly pay and allowances
of military personnel working in research and development.

Defense-related atomic energy, the second subfunction, is
scheduled for very slight overall growth since an increasein weapons
research and development and testing on the part of the Energy
Research and Development Administration {ERDA) is partially offset
by a decline in funding for ERDA naval reactor development.
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SPACE

*  funding for space R&D programs fell steadily from 1969 to 1974, but
since then an upward trend has been evident, From 1975 to 1976 a
gain of 15 percent is estimated, and for 1977 the increase is 2percent,
bringing the space total to $2.9 billion,
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® Space is the only function with lower funding in 1977 than in 1969,
New programs, such a the space shuttle, have not offset the steep
decline brought about by completion of the Apollo program.

5 Average Annual ® In 1969 the share of space within the Federal R&D total was 239

a Percent Change * percent, and in 1977 the share is expected to be 12.5 percent.
1969-75 -6.4

.; 0576 146

| 087 24




Trende in R&D Programs

Space, tolal ...

Manned space bt L

Apallo (NASAL
Space tlight operations (NASA] ...

Skylah
Apollo-Sovuz Test Project ...
Other o

Space shuttle (NASA} .

Expenduble Launct vehiclo develop-
ment and sapport (NASA) L .

Researcdanid program management
(NASA}

Space sciences

Lunar-and planetary exploration (NAYA]
Physics ant astronomy (NASA} .. ..o
Life sciences (NASAY L
Researeh and rogram managenment
NASA

S teclinotogy

 Spave reseanch and tecddnology
INASAY
Nitelear power anil propubsion
(INASAY L
Spare nuclear swstems (IRDA)

SUPBOIING splce ddisilies

Lracking and dlata gequisifion INASA)

1969 1975 1976 1977
- [Doltars in millions]
SITT | S25TLY | 928785 | $29403
Percent distribution
70.4% 59.8% 63.2% B5. 1%
55.8 - - -
4.2 ny 6.5 7.0
38 - -~ -
— 4.4 - —_
5 7. 6.5 7.0
| - 36 4.7 436
i 16 36 34 30
B:_l‘im 107 . 16 16
10.0 26 nl 18.3
28 n.2 10.1 74
40 6.0 6.4 6.4
11 B J 8
2 l» 16 40 38
104 0] 5.8 6.3
44
51 47 5.
25 1 11 11
b7 14 98 10.2
47 [14 94 0.2

SOURCE Natonth S Lound jtaon

Comments

o Manned space flight is the leading sp.ace subfunction; in 1977 this

area will account for almost two-thirds of the planned space activities.
Currently the predominant program is the NASA space shuttle for
which development efforts in 1977, involving all major components,
will continue toward achievement of thefirst manned orbital flight in
mid-1979.

The space shuttle is a reusable space vehicle that will operate
between the surface of the Earth and Earth orbit. It is designed to
retrieve payloads from orbit for reuse, to service or refurbish satellites
in space, and to transport to orbit, operate, and return space
laboratories.

Space flight operations programs supplement the space shutile in
that they relate to establishment of a space transportation system
(STS) operations capability of which the space shuttle is the key
element. The operations capability development efforts include
spacelab, interim upper stage, and multiuse mission support equip-
ment,



Manned space flight

*  Space sciences is the second largest sublunction, accounting for
almost anefifth of the space total in 1977, This area received yearly
increases in support between 1969 and 1973, but since then has
tended o decline somewhat. A decrease is indicated for 1977, the
result of lower funding for NASA lunar and planetary exploration as
the Viking and outer planet missions move beyond the launch stage.
Within this broad program area further launches are planned of
Pioneer missions to Venus and Mariner missions to Jupiter and
Saturn. Helios missions continue to investigate the Sun.

Spacescnences\:ﬂ.,« ~-..,,."..“ T
o'. . .'."-
Under physics and astronomy research is conducted to investigate
the Earth's upper atmosphere and ionasphere, the magnetosphere,
and the interplanctary medium. Work is continuing on the High 1)) NPRPCTTIII
Encrgy Astronomy Observatory (HEAQ) series, designed to explore
celestial X-ray, gamma ray, and cosmic ray sources. The International
Ultra~violet Explorer will be launched in 1977, A solar maximum
mission, initiated in the 1977 budget and planned for launch in 1979,

will take advantage of the next peak in the solar cycle,

A -

. Supporting space activities
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Space technology
® Space technology reflects a real increase in 1977, generated by

NASA's space research and technology program, This effort provides
a technology base to suppoit current and future space activities,
Work by ERDA on space nuclear systems shows no change for 1977,

* Supporting space activities, moderately increased in 1977, covers the
NASA tracking and data acquisition program.




HEALTH

® Even though health R&D programs register a 4-percent decline to
$2.3 billion in 1977, the long-term trend of this function has been
upward.’ In every year from 1970 through 1976 the funding level has
risen.

® In 1977 all the health subfunctions reflect reduced support with the
greatest relative decrease shown for mental health activities. The
chief reason for these decreases is that the President’s 1977 budget
request for a number of HEW programs, especially those of NIH, was
based on lower 1976 levels than were later achieved by final legislative
action. Congressional appropriations for 1976 took place after the
budget submission, making, in effect, lower estimates for 1977 for a

number of programs.
Average Annual
Percent Change
196975 116 S50 o The share of health R&D support within the Federal R&D total has
}g;g;g 3; i risen from 7.2 percent in 1969 to an estimated 9.7 percent in 1977.

? This function excludes the environmental health component of the environment
function. See p. 30.
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*  Biomedical research accounts for the predominant share of the
health R&D total~92 percent in 1977. This subfunction grew at a
faster rate than the overall health function between 1969 and 1976,
offsetting long-term declines in the mental health and delivery of
health care subfunctions.

Most work in biomedical research is accomplished by the National
Institutes of Health (HEW). In 1977 several of these institutes reflect
reduced funding because of congressional action on 1976 program
levels, notably those institutes concerned with cancer research, heart
and lung research, child health and human development research,
and research resources. Over the longer term, however, research in
these areas has grown rapidly. Between 1969 and 1976 cancer research
grew almost twice as fast as biomedical research as awhole, heart and
lung research grew somewhat faster, and child health and-human
development efforts kept pace with the biomedical total, Work in
arthritis, metabolism, and digestive diseases, and in neurological
problem areas grew less rapidly than overall hiomedical research in
the same timespan. Work in environmental health sciences, however,
was somewhat ahead of overall biomedical growth.?

Outside of NIH biomedical research activities are chiefly foundin the
medical and prosthetic programs of VA, due to decline slightly in
1977, i activities of the Center for Disease Control (HEW), also
scheduled for a decline; and in drugs and devices research and

toxicological research of the Food and Drug Administration (HEW),
scheduled for virtually no change in 1977,

infectious diseases |

R

" In.this report the R&D pragrams of the National Institute of Environmental Health
Sciences (HEW) is shown under the biomedical research sublunction of the health
funciion, whereas in earlier reports they were shown under the environmental health
isfunction of the environment function,
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Frends in R&D Programs

Health, total

Hiomudical rosearch

National Cancer bismtute INIH) (FEW)
Nationat Heartand Lung tstitute (NEH) (HTW)
National Inshtute of Arthritis, Metaholism,

antd Digestive Diveases (NIH) (HEW) ... .
National lnslitute of General Medical

Saences NI HEW) oo,
National Institute of Neurclogical und

Communicative Disorders and Stroke (NTH] (HEW)
National fstatute of Allergy and Infec.

fous Diseases (NIHY (HEW) o
National lstitute uf Child Health and

Human Develupment N (HEW)
Medical and prosthetic rosearch (VA) L
Divisien of Research Resources (NIH) (HEW) ... .
National Inslitute of Dental Rescareh (NFH) (HEW) ..
National institute of Environmental

Health Seiences (NIHY (HEWY o
National Eye Institute (NIHE (HEW) oo
National [tirute on Aging (NI HEW) .. e
Disease contral [CDC) (HEWY ... . e
Oifice of the Director NI} (HEWY
Drugs andd devieos (IDA) (HEW) o .
National Center for Toxicological

Research (A HEWD
Dther

Mentbhealth .o TR
Mental health research IADAMEA) (HEW)

Delivery of healil care oo .

Health services sesearch and evaluation (HRA) (HEW)

Maternal and Child health services (HSA} (HEW) ...
Pasient care and special health services (H5A) (HEW)
Lamily phinning services (HSA) (HEW) ...
Other ... ..., B -

Drug abuse prevention and rehabilitation ...,

Drug dhuse research (ADAMHA) (HEW) .. ...
Alcoholism research (ADAMHA) (HEW) ...,
Other ... e,

w9 | s | e | 1
{Dollars in millions} _
§1160) 21703 | $23603 [S2.2686
Porcent distribution
6500 907 glgr 92
M7l w8 w7 U4
1200 Wi W7 WS
04 73] 74| 77
80| 62 61| 66
91| 60| 5B 62
70| A L T ) BT
11 60 3 54
450 430 42| @
p s 55| 41
9 20 19| 2
120 5] 15| 19
Gl 19 19
) G A B
14 Y 1
- b2 I B
7 ; 6 6
- 403 3
14 6 6] 29
TS A Y
89| w3 41| ¥
al wl o nl on
L
174 R A I Pl I I
6 32 2
2 1 1 2
- A 1 1
3 4 4 2
1l w3 w20
16| 14l 13
4 3 5 4
- 2 (Y )

"Foptmendy ingluded ander snsaronmentad heaith within e environment fumon,

Incarlend withyes the Natamal Tstisute of Setgrole-wal rseases did Steoke,
“Ine baches sntbun thes Satsnal tisiatate of Ll Health aned Hionan Preselopnent.
i than D05 percent

SOURCE Natmmal S e Founedatmn
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o Mental health reflects an actual decline in funding between 1969 and

1977 with the high point occurring in 1974, As a share of the health
R&D total this activity has declined from 9 percent in 1969 to an
estimated 4 percent in 1977,

Thiswork s entirely under the sponsorship of the National Institute of
Mental Health in HEW's Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA). The Institute supports basic and applied
research in the behavioral sciences, psychopharmacology, -and
specific mental disorders as well as in the epidemiology of mental
illness. Major emphasis is given currently to depression, child mental
health, mental health of the aged, and schizophrenia,

Delivery of health care is another health subfunction that shows an
actual decline in funding between 1969 and 1977. As a share of the
health total this activity has declined from 5 percent to 2 percent in
that period. The chief program area is health services research and
evaluation within the Health Resources Administration of HEW.
Research is devoted to improving the organization, delivery, quality,
and financing of health services; no appreciable change in level of
funding is planned for 1977,

The next largest programis concerned with maternal and child health
and is found within the Health Services Administration {HEW). No
change in support is expected in 1977, Currentwork underthe broad
objective of improving the health of mothers and children in the
Nation is centered on infant mortality, nutritional needs of preschool
children, children’s prostheses, and health needs of adolescent
pregnant girls.



~ MENTAL HEALTH
M(;lhons ofdallars ¢ Drug abuse prevention and rehabilitation shows a slight dedline in
research activity in 1977, part of alonger term decline that began in
1975, Between 1969 and 1974 this subfunction was the fastest growing
within the whole health function, Since then aspecial agency on drug
abuse prevention has been phased out, and the research of the
National Institute on Drug Abuse of ADAMHA has remained on the
same level, while furiding for the National Institute on Alcohol Abuse

and Alcoholism of ADAMHA has actually declined.

1976-77 Program Change
Decrease (Millions)
15 10 5 0
l T

Mental health {ADAMHA} (HEW)

DRUG ABUSE
PREVENTION AND REHABILITATION

| | l e | ‘_,H(M|Ihonsofdollarsl
L n 72 IR - ,74 E 7‘5  ®om s
. F|scaIYear | [est) P
DELIVERY OF HEALTH CARE;-f" ORI
Ll

| 1976-77 Program Change
Decrease (Millions)
) 0
197677 Program Change ol ]
: Decrease {Millions) Increase 20 Total |

Alcoholism resr
(ADAMHA) (HEW)
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Average Annual
Percent Change

1969-75 20
1975-76 47.0
19767/ 239

ENERGY DEVELOPMENT AND CONVERSION

® fnergy development and conversion is the leading growth area in
Federal R&D funding. By 1975 total funding had passed the $1billion
mark, and in 1977 it is expected to move beyond $2 billion. The 24
percent gain in 1977 is the largest relative gain for any function,

®  Over the longer term the average annual growth rate of 260 percent
between 1969 and 1977 is the highest of any major function, Funding
for energy R&D programs began to rise significantly in 1972 and by
1974 were rising precipitously. In 1975, 1976, and 1977 the relative
yearly gains for the energy function havebeen far higher than for any
other function.

‘o [n1969energy devélopment and conversion represented 2.1 percent

of the Federal R&D total, and in 1977 this function is expected to
represent 8.6 percent.

? The Office of Management and Budget and the Energy Research and Development
Administration both have cited higher Federal totals for energy R&D: activitiesin 1976and
1977 than are shown in this report: $1.9 billion and $2.7 billion, respectively {$26 billion
was cited for 1977 by OMB). Differences arise not only fromthe fact that R&D plant dataare
included in the OMB/ERDA figures but also from the fact that they are based on budget
authority rather than obligations and include as well some program elements that would
be regarded in this report as belonging under functions other than energy. In this report
each program is assigned to a functional area on the basis of its primary purpose; e.g,, an
energy-related program whose 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 1976 and 1977 would be $1.9 billion and $25 billion,
respectively, if R&D plant were included. See Office of Management and Budget, Special
Analysis P: Federal Research and Development Programs, The Budget 1977, 1976, p, 278
and Energy Research and Development Administration, A National Plan for Energy
Research, Development, and Demonstration: Creating Energy Choices for the future,
1976, Volume I: The Plan, 1976, p. 18 {Washington, D.C. 20402: Supt. of Documents, U.S.
Government Printing Office).
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Trends in R&D Programs

Energy development and conversion, total .............

NUCIRUE

Fissian power reactor (Iuyulupmé’nt {ERDA) ..........
Magnetic fusion (ERDA) ...
Fuel eycle research and tlevelopment (ERDA) ........
Uranium enrichment-pracess development (ERDA) ...
Reactor safely research (NRC) oo,
Laser fusion (ERDA) ...,
Advanced isolope separation techniques (ERDA) ...
Reactor safety (ERDA} ..o,
Other

fossil

Coal utilization (BRDA) ...
Petraleum and natural gas (BRDA) ..................
I situ lechnology (ERDA) ...
Other

Solyr, geothermal. and advanced energy systems ...

Sokar energy deveopment (ERDA) ...
Geothermal energy development (ERDA) .............
Other

Conservation ... ..o L

Endd use comservation and technologies

to improve efficiency (FRDA) ... ...
Uertrical systems and energy storage (ERDA)
Improvements in power systems lechnology (TVA) ..
Energy conservation (0S) (DOT)
Other ..

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

Other

Federdl Energy Administration ... ...
Energy programs (NASA) ...
Energy systems RANNYINSF) ..
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Comments

*  The nuclear subfunction continues to represent the leading area of

energy R&D activity. In 1977 support to this area is an estimated 63
percentof the energy total compared with 54 percentin 1976 {and 93
percent in 1963). The chief program area contributing to the upward
emphasis is ERDA’s fission power 1 zactor development, which will
grow an estimated 42 percent to make up one-half of the entire
nuclear subfunction in 1977. Under this heading the major effort is
related to development of the liquid metal fast breeder reactor
(LMFBR) with the aim of demonstrating to utilities acceptable
technology in terms of safety, reliability, economy, and environ-
mental impact. Efforts will also continue on the part of ERDA on™
advanced water breeder applications and on gas-cooled reactors.

The ERDA fuel cycle research and development program, more than
doubled in 1977, is a corollary to the agency's reactor developrent
activities. The 1977 request includes (1) uranium resource assessment,
discovery, and production activities; (2) work on spent reactor fuel
reprocessing, on recycle of recovered uranium and plutonium, and
on radioactive process waste treatment; and (3) development of
concepts for long-term isolation and disposal of waste products,
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NUCLEAR
;fj(Millions of dollars)
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Another strongly supported nuclear program, also under ERDA, is
magnetic fusion, up 28 percent in 1977. This program is directed
toward  demonstrating safe, economical, and reliable energy
production from the nuclear fusion process with current emphasis
placed on various approaches to the magnetic refinement of fusion
plasmas.

Also receiving increased support is the ERDA laser fusion programto
determine the feasibility of laser- and electron-beam-initiated
thermonuclear burn,

“The reactor safety research program of NRC is scheduled for

moderate growth, The purpose here is to arrive at analytical methods
for assessment of the safety of nuclear power reactors, To support this
program ERDA has requested fundsin 1977 to build experimental test
facilities, "

Fossil energy programs make up the second largest subfunction,
approximately one-fifth of all energy R&D support in 1977, Coal
utilization is by far the most important program area under this -
heading, covering a number of ERDA programs. These involve
conversion of coal to liquid and gaseous fuels, improved methods for

.direct combustion of coal, and development of power conversion

systems utilizing high-efficiency technologies for generating elec-
tricity from coal, The overall decline in 1977 for the coal utilization
program results from completion of high-cost construction p hases of
pilot plants (expendable in nature and developed in the process of
construction, thus within the R&D rather than R&D plant category).
Several demonstration projects show important increases.

The 1977 decrease for ERDA'S petroleum and natural gas program
reflects thelesser number offield tests tobe initiated in fluid injection
and fracturing methods for oil and gas extraction,

The rise in ERDA's in situ technology program is primarily related to
[urther work on oil shale recovery problems,

" These are comsicered 1o be espendable equipment and thererore nat part of R&D
plant,
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- SOLAR, GEOTHERMAL,

AND ADVANCED ENERGY SYSTEMS

;j(Millions of dollars) =

197677 Program Change
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Solat, secihermal, and advanced energy systems is a subfunciion in
which sutar energy development on the part of ERDA holds the
dominent position. This broad program, scheculed for an increase of
& percent in 1977, encompasses solar electric applications (mostly
thermal electric: conversion activities) and photovoltaic energy
conversion as well as demonstrations of solar heating and cooling
systems for buildings,

ERDA's geothermal energy development program, up 48 percent in
1977, will cover work to develop keytechnology 1o identify, evaluate,
extract, and convert geothermal resources to usable energy forms,
such as clectricity.

Conservation of energy, the fourth largest energy subfunction, s
expectedt to expand by 34 percent in 1977, The leading program is a
broad ERDA effort under the heading of end-use conservation and
technologies 1o improve efficiency. The 73-percent increase re-
quested for 1977 covers energy saving methodologies for industry,
buildings, and ransportation, and development of energy techni-
ques applicable o the end-use sectors. '

Another important program is ERDA's clectric energy systems and
energyslorage, up 22 percent,

e

Other energy eflorts are currently confined 1o those of the federal
Energy Administration, A NASA program involving energy activitics
relited o werospace technology is being phiced entirely on
reimbursable basis in 1977, While the work will continue, it will
appearunder the sponsorship of the agencies who contract for it and

under another energy subtunction,
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SCIENCE AND TECHNOLOGY BASE

®  Science and technology base reflects a relatively high growth rate in

197714 percent, The average annual rate of growth between 1969

. and 197715 8.4 percent, but most of thisincrease represents astrongly
T A rising trend that began in 1974,

[]
...ululuu"'
11

*  This function covers support to basic research in the various fields of
science, as well as some applied research, where the chief purpose s
to support research as a source of national scientific strength rather
than to support agency mission objectives. Some research that
provides the basis for development of future systems and
technologies is also included,

Average Annual
| Percent Chanqe

1969-75 1.2

1975-76 97 ; ;
T 10 - e For 1969 the share of science andtechnology base in the Federal R&D

total was 3.3 percent, and in 1977 it is expected to be 4.2 percent,

[ 1 S -
o’ B M
o FiscalYear el
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- Trends in R&D Programs

Science and technology base, ot
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Comments

o ERDA support to basic energy sciences accounts for almost one-fifth

of the science and technology base function in 1977, This broad

~program is directed toward scientific understanding of physical

phenomena basic to the energy technologies of ERDA programs, A
small relative increase in 1977 sustains ongoing studiesin the nuclear,
materials, and molecular sciences.

Another ERDA program, high-energy physics, is next in size of .
support. The 10-percent rise in 1977 will continue efforts toward
understanding the basic forces of nature through which all physical
processes occur. Much of the funding is directed to work at
accelerator facilities,

NSF research project support to physics is the largest of any of the 14
research project areas supported by this agency. Almost as much
support in 1977 is given to physiology and cellular and molecular
biology. The same s the case for materials research support, Each of
the first two areas is scheduled for a major increase in 1977=-more
than 20 percent—while materials research is scheduled to receive a
15-percent increase, Engineering research project support and
chemi *ry research project support, next in size of funding, are both
also expected to receive substantial increases.

On a collective basis, the five National Research Centers supported
by NSF show only aslight increase in 1977. Of these onlythe National
Radio Astronomy Observatory is scheduled for an important relative
rise in funding,

21
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High energy physics (ERDA)

Physics research project support (NSF)

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

Basic energy sciences (ERDA)

Engineering research project support (NSF)
Materials research project support (NSF)’

Chemistry resgarch project support (NFS)

asic research support (Smithsonian)

Other NSF research project support areas include environmental
biology, behavioral and neural sciences, social sciences, and
mathematical sciences, to name the larger ones. All 14 research
project support areas show plans for increased funding in 1977.

Basic research support on the part of the Smithsonian Institution
covers biology, astronomy, anthropology, and the environmental
sciences (geology, oceanography, and the atmospheric sciences),
Overall support in 1977 is increased 23 percent,

The National Bureau of Standards (Commerce) has for many years
conducted research and development to ensure that users of science
and technology in the United States will be able to make physical
measurements with the required accuracy, yielding the same results
over time, and reconcilable with other like measurements made
elsewhere. This overall program shows virtually no change in 1977,

The remaining programs within science and technology base cover
some specially targeted NSF programs, such as the ocean sediment
coring program, patent activities within Commerce, R&D activities of
the Library of Congress, and a recent NASA program—materials
processing in space.



ENVIRONMENT

o The environment function shows no growth, overall, in 1977 since
program decreases offset program increases, Growth over the 1969-
77 period, however, has been rapid, especially in recent years

Obligations

¢ Everymajor R&D support agency is involved in environment efforts,
and, therefore, a very large number of programs are subsumed under
this heading,

Average Anriual L
peme?n Charlwge o The share of environment within the Federal R&D total has grown

from 2.0 percent in 1969 to an estimated 4.1 percent in 1977.

1969-75 17.1
197576 16.4
1976.77 1

" Thenatural resources function also contains alarge numher of programs, and many
of these couldfogically be placed in either category. A guidingprinciple was established of
assigning programs primarily devoted to studying, inventorying, and managing resources
to natural resources and assigning those primarily devoted to studying interactions within
systems or studying the nature of pollutants and their effects on living systems 1o
environment.
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Trends in R&D Programs

L oy s we |
{Dollars in millions)
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Comments

¢ The environmental health and safety subfunction hasin 1976 and 1977

regained its position as the most heavily funded area within the
environment function, making up more than two-fifths of the total.
The major contribution toincreased funding of environmental health
since 1974 has been made by the ERDA biomedical and environ-
mental research program. This program provides data on the health
and environmental effects of pollutants released by on-line and
developing energy technologies. Current emphasis is on environ-
mental policy analysis and nonnuclear technologies, primarily those
invplving fossil fuels.

A group of eight EPA pollution effects research programs have
figured importantly in Federal environmental health R&L! efforts
since 1972. Between that year and 1977 support to these programs has
grown more than six times, even though adrop s scheduled from the
1976 level. Energy-related environmental effects research, the largest
program, is reduced somewhat as is air quality effects research, the
second-largest program. All these programs are involved in
determining the health and ecological effects of pollutants,

The National Institute for Occupational Safety and Health (NIOSH) of
HEW's Center for Disease Control (CDC) has had a steadily growing
program to provide the redearch base for Federal efforts to assure safe
arid healthful working conditions,

Health and safety research of the Bureau of Mines {Interior) grew
rapidly between 1969 and 1972 and is currently at about the same
funding level as NIOSH,
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ENVIRONMENTAL HEALTH AND SAFETY

1 | | 1 1 | | |
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Biomedical & environmental research (ERDA|

research (EPA)

Nat'l.|Inst. for Occ. Safety & Health [CDC) (HEW)

This program is devoted specifically to assuring safer working
conditions for miners and 1o reducing health hazards in mining.

The environmental and fuel cycle research of NRC is a new program
first funded in 1975. Confirmatory research is carried aut on reactor
safety as well a assessment of environmental and worker impact of
the regulated portion of the fuel cycle process: uranium milling, fuel
fabrication, reprocessing, conversion and enrichment, transporta-
tion, and waste management,

Food safety research of HEW's Food and Drug Administration (FDA)
has been maintained at a stable level for several years. Research is
dirccted to methods for detecting and quantifying contaminants in
food and determining the safety of food components.

Other programs within the environmental health subfunction
include human health and safety research of the Agricultural
Research Service (USDA), work of the Occupational Safety and
Health Administration {Labor), work of the National Fire Prevention
and Control Administration {Commerce), and research efforts of the
Consumer Product Safety Commission.
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o Understanding, describing, and predicting the environment shows
moderate growth in-1977 on an overall basis, making it the second-
largest subfunction in size of funding. The R&D activities of three
agencies form most of the basis for this environment subcategory.

: Lo The largest group of programsis sponsored by NASA. These consist of
UNDERSTANDING, DESCRIBING, satellite activities, the largest of which is made up of wealher and

AND PREDICTING THE ENVIRONMENT climate observing and forecasting efforts, including severe storm

‘M"""ns of dollars| research, and the next of which are ocean condition and earth
0 dynamics monitoring and forecasting activities, with the ocean
condition satellite effort scheduled for a sizable increase. These
satellite activities inciude analysis of data from the GEOS-3 mission
and development of the SEASA-A satellite. Efforts toward a future
earthquake prediction capability will include some ground-based
experiments,

NSF currently sponsors agroup of 10environment-centered research
programs, of whichthelargestisthe U.S. AntarcticResearch Program,
scheduled for a 45-percent increase in 1977, Others involve
earthquake engineering, weather modification, and social response

1976-77 Program Change

Increase (Millions) ' sy | .
0 nmre * ”2% 20 to natural hazards—all within the broader Research ‘Applied to

-

-

) National Needs (RANN) program. They also include NSF support to
] several international environmental study efforts, such as the Global
Env”onmem related programs(NSF) | Atmospheric Research Program (GARP) and the environmental
T SR ' forecasting program of the International Decade of Ocean Explora-
Environmentprograms [NOAA) (Commerce) | tion (IDOE} as well as support to the interagency Arctic Research
Program.

100 - Tot al

'?959‘ "N " OB MW OB W T The National Oceanic and Atmospheric Administration (NOAA)
- Fiscal Year (est.) supports a group of eight programs under the broad environment
' heading, These include basic environmental services, public
forecasting and warning, weather modification, and mapping,
charting and surveying services, These programs show moderate

change, or no change, in 1977,

SOURCE: National Sclence Foundation

Other NOAA activities cover marine ecosystems investigations,
environmental satellite services, and support to international pro-
jects.




. POLLUTION CONTROL
AND ENVIRONMENTAL PROTECTION
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The subfunction of pollution control and environmental protection
reflects an 11-percent decrease in 1977, almost entirely the result of
lower support to three EPA programs—energy-related environ-
mental control, water quality control, and air quality control, These
are part of a group of nine EPA-sponsored research and quality
control programs, including, besides the first three, interdisciplinary
studies, solid waste, pesticides, and radiation.

NASA’s environmental quality monitoringreflects aplanned increase
of 26 percent in 1977, Work continues on the Nimbus-G, an
experimental air pollution monitoring satellite, scheduled for launch
in 1978, and on the Stratospheric Aerosol and Gas Experiment
Mission, designed to measure atmospheric constituents.

ERDA nuciear materials security and safeguards development is
scheduled almost to double between 1976 and 1977. This programis
directed toward designing saleguards systems using physical
protection and materials control and accountability elements and
testing them in plant environments,

- Other pollution control and environmental protection programs

include ERDA's environmental control technology, air and noise
pollution studies of the Federal Aviation Administration (DOT),
control of nollution from spillage and waste by the Coast Guard
(DQT), operational safety work by ERDA, several NSF-sponsored
programs, and a few others of DOT and DOD.

3
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TRANSPORTATION AND COMMUNICATIONS

' TRANSPORTAT!ON AND commumc;moms
~ FEDERALReD OBLGATIONS

a_tohs of dol‘lars‘l x e 1Péic'énf 6f n_&‘b total) -

__— Obligations

. ® Funding for transportation and communications R&D programs has
ds remained at about the same level since 1974, withamoderate dropin
1975, The decrease in 1977 amounts to only 1 percent.

® As a share of the Federal R&D total the transportation and

- communications function has moved from 29 percent in 1969 to a
a0 - S - ds high of 5.0 percent in 1971 before termination of the ST program,
i i . and is an estimated 3.0 percent in 1977,

o Despite some wide year-to-year fluctuations, the average annual
growth rate in funding for this function is 5.5 percent between 1969

s , Average Annual & and 1977, about equal to the average of all Federal R&D programs.
0 Percent Change 12 .

19975 57
19757 1.1
9677 =12

0 | ! I i L L L — 1
R I R/ R D R e A
Lo " Fiscal Year et

IsQ'Ufi_CE: Ntlona Scence Foundation
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Throughout the 1969-77 period the air subfunction hasbeenthe most
heavily funded area, accounting for three-fifths of the transportation
and communications total in 1977, Within the air subfunction, the
major activity is NASA’s aeronautical research and technology
program, which makes up almost one-half of the function total in
1977.
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This NASA program is scheduled for a 5-percent rise in 1977, It will
continue to address specific areas of concernto both civil and military
aircraft. These include improved performance, reduced energy
requirements, enhanced operating economy, reduced environ-
mental effects such as noise and pollution, improved safety aid
reliability, and reduced terminal area congestion. Emphasis will be
placed on aircraft energy efficiency technologies.

The next most heavily supported programs under air transportation
are three of the Federal Aviation Administration (FAA) within DOT.
Workin air traffic control, the largest, is involved with many facets of
air traffic management, including computerized data processing for
traffic controllers and development of systems designed to increase
the capacity of major airports to handic larger, faster passenger
aircraft safely and efficiently. Another important FAA area covers
efforts toimprove the accuracy of navigation aids. The remaining FAA
program efforts are concerned with aircraft safety and operations,

Ground transportation R&D programs currently account for slightly
more than one-fourth of the transportation and communications
total. In 1977 support to this area is expected to drop 12 percent as
decreases in several DOT programs—the Federal Highway Ad-
ministration (FHA), Federal Railroad Administration (FRA) and
National Highway Traffic Safety Administration (NHTSA]—more than
offset increases scheduled for the DOT Urban Mass Transportation
Administration {UMTAJ.

The UMTA program is scheduled to rise 24 percent in 1977, Emphasis
is currently placed on needed technnlogy improvements for bus and
rail vehicles as well a the development of critical component
technologies for advanced automated guideway transit systems. In
1977 prototype development of the advanced group rapid transit
(GRT) system will be started, ane' ork on the advanced concept train
(ACT) will continue. The maj ~tiative will be preparatory work
toward demonstration of a shuuic und loop transit (SLT) system in an
urban setting, :

R&D efforts of FRA are expected to receive 38 percent less supportin
1977, primarily because of unusually high funding in 1976 resulting
from a prior-year carryover, Railroad R&D programs involve rail
freight service research and development, including track
technology classification yards, and the technology portion of the
intermodal freight systemdemonstration program; passenger service
research and development; and other activites, such a propulsion
- research and . new energy/electrification program,

L)

R

A 14-percent decrease in the R&D programs of NHTSA isexpectedin
1977. Most of this reduction stems from completion of the alcohol
safety action program. NHTSA activities involve motor vehicle and °
highway safety research and development, including improvement
of the accident investigation data and research on vehicle safety.

FHA also is scheduled for a drop in R&D supportin 1977~15 percent,
FHA maintains a balanced program of research and development in
the planning, design, construction, and maintenance of highways
and highway systems and in highway and motor carrier safety. Most
R&D funds are transferred to States and localities since planning and
research by these recipient bodies are a condition of the receipt of
highway grants,
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®  R&Dfunding under the water subfunction remains at about the same
level in the current ({1975-77) period—sometimes less than the
amounts spent from 1972 to 1974,

The Maritime Administration (Commerce) is the chief source of
water transportation R&D support. In 1977 major efforts are focused
o improving the productivity of US. shipyards and ship machinery,
on improving ship operations through management control and
automation, on conducting maritime research, and on developing
advanced technology concepts.

The Coast Guard (CG) (DOT) isthe only other agency classified under
the water subcategory. CG programs are designed to improvesearch
and rescue operation effectiveness, to improve the accuracy of
navigational aids, and to provide a base for develcpment of
regulations to prevent vessel casualties,

“he multimodal subfunction is entirely represented by one program,
that of the Office of the Secretary, DOT. This office sponsors research
for development of overall transportation policy and planning at the
national level, university research o assure that higher education
resources are brought to bear ontransportation problems, projects to
complement R&D programs of DOT operating administrat nsand o
stimulate industry efforts in transportation technology, and technical
studies in special program areas,
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¢ Support for the communications subcategory appears to be leveling
off in 1977 following a 67-percent funding decline between 1972 and
1976, In 1977 this subcategory accounts for 4 percent of the total
transportation and communications effort compared with 9 percent
in 1969,

The NASA communications satellite program made up almost all of
the communications subfunction until the current (1975-77) perioc,

..Recently NASA phased down this program with the expectation that
industry would take responsibility for future developments in this
field. The Applications Technology Satellite (ATS-6) completed its
frst year of operations in May 1975. After experiments in India the
satellite was returned to the Western Hemisphere in"mid-1976 to
resume experimental programs here, along with the Cooperative
Applications Satellite (United States/Canadian], launched in early
1976.

1976-77 Program Change
Decrease (Millions) Increase
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Total
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NATURAL RESOURCES

vt ol (1
7|0

Average Annual
Percent Change

: 1969-75 13.9 ]
1975-78 14.9
1976-17 34

® |n 1977 even though the natural resources function is expected to
reach the highest level of funding in any year since 1969, little growth
is shown over 1976,

0b|lgatIOTIS ~

o The average annual growth rate of 127 between 1969 and 1977,
however, is almost two and one-half times that of overall Federal R&D
programs.
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o The natural resources share of the Federal R&D total is expected to be
2.2 percent in 1977 compared with 1.3 percent in 1969,

y



Trends in R&D Programs

Nalural resources, lolal

MINETAL e

Mining research (Bureau of Mines) {Interior)
Geologic and mineral resources surveys

(GO} (INtriOn v ovevri
Metallurgy research (Burcau of Mines)

(Intetion) ... TR
OEr e

Saline water R&D {OWRT) (Interior)
Water 1esources research (OWRT) {Interior) ... ,
Waler resources investigations (GS) {Interior)
Bureau of Reclamation (Interior) ................ ...
Watershed management research (FS] {USDA)

Water related prugrams (Civil Functions) (DOD)
Other

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

Lind

Forest insect and discase research [FS) (USDA) ...
Timber management research {F3) (USDA) ...
Land information and analysis (GS) [inierior} .........
Cooperative forestry research (CRS) (USDA) ...
Farest resource evaluation (FS) (USDAY ..o
Other

RECTEAUON .\ v vvvvvresvnreee it

Wildlife resources (FWS) (interior)
Fishery resources (FWS) {Interior) oo
Habitat preservation {FWS} (Interior) ..o
National Park Service (Interior)
Wildlife, range and fish habitat research

(FS) (USDAY oo
Other

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

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

MUBITESOUNEE .\ ivvereinie i e

Earth resources detection and manitoring

INASAL oo '

Research on use and improvement of soil,

water, and air (ARS) (USDA) .o,
Sea Grant program {NOAA) (Commerce} ............
Applications explorer missions (NASA) ...
Other

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

ws

1959 6 | 107
[Oollars in millions|
“l(ﬂ.O 54360 (55044 [55214
Percent distribulion
0951 4% 369%| 32
37 115 147 137
9.8 16.0 14.2 127
56 41 57 41
W1 | 22
323 5 130 130
10
53 44 41 43
5.7 4.2 18 148
16 18 17 15
19 20 15 15
46 21 19 19
I e
121 13.5 122 127
1 39 17 37
45 16 bR 11
5 2.2 19 20
1.7 16 15 14
1.2 9 11 14
1.2 12 9 11
127 8.1 7.6 7.6
( \ 22 20 20
. 57 | 415 14 14
g f 9 8 8
13 19 18 18
14 1 11 11
44 4 4 4
10 305 303 10
9.5 19.2 17.2 19.0
10.1 5.9 6.1 6.4
20 35 35 14
- R} 17 33
4 10 19 20

SOURCE: Natianal Soence Foundation

Comments

o The mineral subfunction, which became the leading natural

resources program area in 1975, is expected 1o show a decline of 8
percent in 1977, This decreaseis the firstinthe 1969-77 period. Several
programs of the Bureau of Mines (Interior) and one of the Geological
Survey (Interior), which received large increases in preceding years,
will account for most of this decrease. e

The mining research program of the Bureau of Mines, the largest
within the mineral subfunction, is scheduled for a 4-percent
reduction in 1977 This program covers research designedtoincrease
mining efficiency, bring marginal deposits into production, maximize
recovery, and minimize pollution. The 1977 effort provides for
continuing emphasis on coal extraction and preparation technology -
to support an increasing use of coal for energy.

The geologic and mineral resources surveys sponsored by the
Geological Survey (GS) are scheduled for an 8-percent decrease in
1977. This program doubled in sizein 1975in responseto needs of the
national energy program, and that level was maintained in 1976,
Program decreases are now planned for geothermal investigations,
offshore geological surveys, and general geological research, while
increased attention will be focused on assessment of geologic
hazards in nuclear reactor siting, on coal environmental studies, on
assessment of coal and uranium/thorium energy resources, and on
Alaska mineral resource appraisal.

The metallurgy research program of the Bureau of Mines is another
that has grown significantly in preceding years but will show a
decrease in 1977—in this case, 26 percent, Research is carried out on
extraction, recovery, purification, fabrication, and recycling
processes for metallic and nonmetallic minerals. Thedecreasein 1977
is from reduced requirements for the design and construction of pilot



197
Decrease (Millions)

20 % 10 5§
! ' otal

Metallurgy research (Bur. Mines) | (Interior)

Geologic & mineral resources |surveys (GS)
RS, (Interior)
(tnterior)

1976-77 Program Change
Increase {Millions)

1 2
-

plants {considered as research projects in themselves). This program
will focus on advanced metallurgy technology, abaternent of
pollution from metallurgical processes, management of mineral
waste and improvement of mineral materials,

Other programs include GS conservation of lands and minerals
research, NSF support to the seabed assessment program of IDOE,
and two other NSF programs within the larger RANN program:
mineral market behavior and advanced processing technolog , both
funded at relatively low levels,

The water subfunction is scheduled for only a slight increase in 1977,
Funding in this area has changed very little in the 1969-77 period.

The leading program, sponsored by Interior’s Office of Water
Research and Technology (OWRT), is water resources research,
scheduled for a 7-percent increase in 1977. This program covers
annual grants to university-based water resources research institutes
in the 50 States. It also includes support to development of
technology for saline water conversion and other water technology. -

Next in size is the Geological Survey water resources investigations
program, which has shown gradual growth since 1969.and reflects a b-
percent increase in 1977. The purpose of this program is to provide
reliable, adequate, and timely water data as a basis for national water
use, development and planning. Funding for a number of ongoing
programs i to be reduced or deferred while energy-related activities
in coal hydrology, oil shale hydrology, and nuclear energy hydrology

~ will be expanded.

The R&D efforts of the Bureau of Reclamation (Interior), are devoted
to research on atmospheric water resources management, water
resources planning and engineering, and energy research and
development with emphasis on geothermal and pumped storage
resources.

The USDA Forest Service watershed management research program
is concerned with problems of pollution of soil and water, with
techniques for increasing streamflow, and with methods for
stabilizing soil.

Four programs conducted by the DOD Corps of Engineers (Civil
Functions) are water-related. These are coastal engineering R&D

‘studies, flood control and navigation, materials research, and water

resources planning studies,
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o The land subfunction has nearly tripled in the 1969-77 period, and
growth in 1977 is 7 percent above the 1976 level,

The chief impetus to growth has come from two Forest Service
programs, The largest s forest insect and disease research, which has
more than tripled in support since 1969, The program concern is to
define, measure, and evaluate the ecological and socioeconomic
impacts of destructive insects and disease on all forest resource uses
and values, and on wood in storage and use; to detect and predict
changes in the occurrence of these pests, and to reduce and/or
maintain their numbers and impacts.

The Forest Service timber management research program has almost -

" doubled in funding since 1969. This program is concerned with
genetic improvements of forest trees, methods of intensive culture,
and soil improvement,

The Geological Survey land information and analysis program is.
scheduled for a 9-percent increase in 1977 attributable to increased
responsibility under the National Environmental Policy Act (NEPAJ.
Activities indude development and application of technology to
support land-use decisionmaking, mapping of currentland use, and
collection and distribution of remote sensing data to aid in the

program. :

The USDA Cooperative State Research Service (CSRS) cooperative
forestry research program is not expected to change in funding in
1977. Under this program funds are allocated to land-grant colleges
or agricultural experiment stations inthe 50 States on amatching sis
to cover research on the production and management of forest
resources. ‘ |

Two ather programs of the Forest Service are expected to expand in
1977. The forest resource evaluation program, planned for growth of
31 percent, provides basic tatistics on forest land and on quantity and
quality of growing timber through a periodic inventory of the
Nation’s forests, The surface environment and mining program,
expected to grow by 4 percent in 1977, is designed to provide an
irinovative array of reclamation alternatives.



o Therecreation subfunction s scheduled toincrease only nominaily in
1977. Three programs of Interior's Fish and Wildife Service (FWS) will
account for more than one-half of the subfunction total.

The largest program, wildlife resources research, covers habitat,
population management, and life history of waterfowl and other
migratory birds. It emphasizes animal damage control and protection
of endangered species.

The FWS fishery resources prograni is designed to promote

1976-77 Program Change  distribution and abundance of sport ish in the natural environment.
Increase {Millions) It includes programs on coastal anadromous, Great Lakes, andinland
0 1 ) and reservoir fish,

The FWS habitat preservation program is aimed at improving the.

quality and availability of fish and wildlife habitat through environ-
mental contaminant evaluation, land and water resources develop-
ment planning, and biological services,

National Park Service (Interior)

The National Park Service research program shows much growth
since 1974, largely the result of a better reporting system. The -
S program includes research on park management as well as
E administration of the Archaeological Investigations Program to
recover archaeological and historic data and remains which are
threatened by Federal programs.

Widife, range & fish habitat research (FS) (USDA)

Wildlife resources (FWS) (Interior)

Forest Service wildlife, range, and fish habitat research seeks to

improve the quality of most of the Nation's terrestrial environment n

terms of wildlife and livestock and their use by man. A special effort s

made to define habitat requirements for rare, endangered, and
_ unique wildlife species,
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¢ The multires~urce subfunction will grow by an estimated 16 percent
in 1977, - .ost entirely because of increased funding for one
program- sA’s Earth resources detectioy: and monitoring. This
program is the largest single program within the natural resources
function, making up almost one-fifth of the total in 1977. A 14-percent
increase in 1977 will serve to continue operation of Earth resources
technology satellites, helping to determine more precisely the full
range of applications that could be achieved with remote sensing
systems in Earth orbit. Current demonstration projects include the
Large Area Crop Inventory Experiment, water resources manage-
ment, eastern surface mine monitoring, and land management.

ARS research on use and improvement of soil, water, and air is
expected to increase by 9 percent in 1977, This program covers
research on soil and water management, including the study of
hydrologic problems of agricultural watersheds and work on
agricultural pollution problems.:

The NOAA sea grant program reflects no change in funding. Under
this activity, matching grants are made to public and private
organizations to seek solutions to problems in management and use
of marine resources and in technology transfer.

NASA's applications explorer mission is expected to double in sizein
1977, having grown more than four times since its inception in 1975.
This program includes the Heat Capacity Mapping Mission to
produce thermal maps of the continenta: United States, differen-
tiating rock types for probable location of mineral resources. The
thematic mapper, a multispectral sensor, is scheduled for develop-
ment in 1977. The Magnetic Field Satellite (MAGSAT), used to update
maps of the Earth’s magnetic field, is also part of this program.

Other programs within this subfunction include several NSF
programs, suchids living resources within IDOE and resource systems
and resource conservation within RANN, as well as GS topographic
surveys and mapping.
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Average Annual
Percent Change

| 1969-75 1.6
= | 197576 15.4
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FOOD, FIBER, AND OTHER AGRICULTURAL
PRODUCTS

® Thefood, fiber, and other agricultural products function has almost
doubled in support in the period under studv, with greatest growth
taking place in 1975 and 1976. The increase ;om 1975 to 1976 is 15
percent, but from 1976 to 1977, only 7 percent,

¢ The average annual growth rate of this function inthe 1969-77 period
is 8.4 percent, more than one and one-half times the growth rate for
overall Federal R&D obligations,

¢ The share of food, fiber, and other agricultural products is an
estimated 1.8 percent of the Federal R&D tolal in 1977 comparer with
1.4 percent in 1969, |

45



account for almost one-fourth of the overall function total.” An
increase of 15 percent is scheduled, Funding is provided in the form
of grants to agricultural experiment stations of land-grant colleges
throughout the United States. The objective of this program is the

- Trends in R&D Programs

199 | 105 | W | 7 development of natural resources essentialto agricultural productivi
(Doltars in millons] ~ tyand to the maintenance of an effective agricultural industry. The
Food, Fber, and other agricultural product, increase in 1977 provides for new fundamental research aimed at
total v oo | BBY | 35 (9022 | B4BS increasing production efficiency.
Percent distribution ‘
Production .v.ovvvviviinn e RS 6.2 703%| 97% 81.1%
Agicultral research under the Hatch Ac 2 The Cooperative State Research Service respondents were unable to disaggregate
(CSRSJ(USDA) v no | w2l m3l o this program into various categories of activity, as the USDA Agricultural Research Service
Research on plant production {ARS) {USDA) ......... 21 | ne | 29 (ARS) respondents were able to do. If the six ARS programs shown in the table are added
Research on animal produclion (ARS) (USDA) """"" 81 18 122 1.8 mgether, the mtal fOl‘ ARS iS far EI‘Ealer than thal‘fOI’CSRSA
Food and nutrition research {ARS) {USDA) ......... . 2 | | 26 y SRS
Qcean fisheries and living marine resources ;
{NOAA) {Commerce) «v.oooviviinns e 92| s | ne |
Agriculiural research under the Morrll -
(CRSJUSDA] .. vvovcrrrrrerees e, 15 4| 0| W
OREr vovr e 4.6 41 41 49
Marketing and distribution ... oo e BI| NI P 07| B4
Marketing efficiency (ARS) (USDA) «.o.oooernis B2 | W
Expansion of agricultural exports (ARS) {USDA) ... 7.1 5 5 5
Consumer services (ARS) {USDA) ... TR 1 A A
Economic Research Service (USDA) . ..o, 59 1 61 b1 58
Farmer Cooperalive Service L 33A) o 4 k! 3 3
OMEr v e e 4 3 5 5
SOURCE: National Science Foundatio” : 7 1976-77 Program Change
Decrease (Millions) Increase
10 0. 10 2 N
[ 1 |
Adr. research under | the Hatch Act (CSRS) (USDAI
Comments ;

- , | Research on|plent production (ARS) (USDAY
¢ Production has ~esnthelargest subfunction throughout the 1969-77 eseach on plantproducion (ARS)

period and has:z:ad the greatest influence on trends for the overall
function. Fundmyg s approximately doubled since 1969 but is
scheduled to inese@se by only 8 percentin 1977, Almost alLprograms | " et

e L e o ; r. research under the
within this subfuriar are.expected to reflectan increaséin the 1977 Mol Act (CSRS) (USDA) !
budget year, '

Qcean fisheries & living marine
.resources (NOAA) (Commerce)

In 1977 agricult st rearch sponsored by the USDA Caoperative
State Research »rvire (CSRS) under the Hatch Act is e<pected to




~ Research on plant production of the USDA Agricultural Research
Service (ARS) is the second largest program, and it is expected to
increase by 7 percent in 1977. Program activities include research to
improve plant productivity through improved varieties of food, feed,
fiber, and other plants, to develop new crop resources, and to
improve crop production practices. The 1977 increase will be
directed to fundamental research to imp:sve crop production.

The ocean fisheries and living marine resources program of NOAA is
scheduled for a 9-percent increase in 1977. Program emphasis is on
ensuring the continued availability of safe fishery products to the
consumer and on conservation of endangered species. The increase
will provide for expansion of marine resource monitoring, marine
“mammals protection, andexpansion of data on recreational fishing,

ARS research on animal production.is scheduled to increase slightly
in 1977. The effort is directed to increasing livestock productivity
through improved breeding, feeding, and management practices,
and to developing methods for controlling diseases, parasites, and
insect pests that affect livestock.

The ARS food and nutrtion programis scheduled to increase lightly

in 977 Research is conducted on human nutritional requirements
ar on the composition and nutritive value of food needed for
consumers as well as on projects for Federal, State, and local agencies
administering food and nutrition programs.

The marketing and distribution subfunction will show a decrease of
less than 1 percent in 1977. Two programs, both sponsored by USDA,
 account for 95 percent of the subfunction total,

The largest program, ARS marketing efficiency, will decrease by 2
percent in 1977, Research is scheduled to continue on the
development of new and improved foods, feeds, fabrics, and
industrial products and processes for domestic and foreign markets.
Research on marketing is concerned with the processing, transporta-
tion, storage, wholesaling, and retailing of products to reduce costs,
maintain quality, and rediice losses from waste and spoilage. The
planned decrease in 1977 reflects the increased capability of industry
to fund research in these areas.

114

The USDA Economic Research Service conducts a program that is
scheduled for only a nominal increase in 1977, The total effort is
directed to the economics of agricultural production, marketing, and
distribution on both a national and international scale. Analyses
cover marketing, prices, income, population, and product demand as
well as use of resources, adjustments, costs and returns, and studies of
U.S. agricultural commodities in international trade.

The remaining programs, all sponsored by USDA, include two ARS
programs—expansion of agricultural exports and consumer

services—as well as the research of the Farmer Cooperative Service.

Olher programs within the fand "har, and other agricultural
« s iurcuon are the USDA Statistical Reporting Service and
R&D efforts of the National Agricultural Library (USDA).




EDUCATION

I

* Funding for education R&D programs appears to be rising again
following a substantial decline between 1973 and 1975, In 1976 and
1977 education R&D programs show a rise of approximately 15

Obligations S
N d:  percent each year.

» Despiterecentgains, theeducationshare of the Federal R&D total has
not changed appreciably in the 1969-77 period—maoving from 1.0
percent in 196910 1.3 percentin 1973, then tonine-tenths of 1 percent

o, / Percent in 1976 and 1977,
unluul"‘." .0
,0“" .'%
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The average annual growth rate for education R&D programs
between 1969 and 1977 is 4.3 percent,

Average Annual
Percent Change

1969-75 0.7 !
197576 16.8 |
197677 153




Trends in R&D Programs A group of OF special projects, involves experiments with new
methods, techniques, and practices in support of metric education,
work with gifted and talented children, community schools,
consumer education; career education, educational television

wrs | w6 | 107 , . ,
1969 — ?l programming, and women’s educational equity. A 11-percent drop
[Dollrs n milions| in funding for these projects is scheduled for 1977,
Education, tolal ... $1548 | $161.2 |$188.2 | $217.0 . . '
vercom disribation Funding of the NSF science education development and research
National Institute of Educaion [HEW) ..c.vvvvenn. sl 9] vz ns program has d'ropped .substanually In recent years. Program
Vocatonal research (OF) (HEW) «orvvvvveevovvvrrens. ooy | | our objectives now include improvement of education for careers in
Research and I0OVAION v v | o] - science, improvement of education for scientific fiteracy, and
Curriculum development .........vvrecres e, - 6] 5| - improvement of the effectiveness of education processes. A decline
Research grants to States oo oo - | m 96 | 7 of 8 percent.is__planned for 1977.
Specal projects: Innovaive and exper Since 1975 the Office of the Assistant Secretary for Education, HEW,
mental programs (OF) (HEW) ..o, - - 1 M1 109 has b . . ffecti {
Science education development and research as Deen supportlng a program to improve € ect|v|eness 0
BUF) 1. oeorrees e 78 | 141 | 05 | 84 postsecondary education by encouraging the reform and improve-
Ofiice of the Assistant Secretary for ment of existing policies and practices, No change in the level of
Education (HEW) ..o - 78 0 6.1 funding is expect d for 1977
Fducation for the handicapped (OF) (HEW) ..., 109 60 78 5.1 § 15 expected fo ' ,
'8:::::“0”“' Seence Development (N3] .o--.o.--... 131 T The OF education for the handicapped program dropped between
"""" ' 1969 and 1977, in terms of dollars and as ashare of the education total.

| | | Work continues in this area, however, on curriculum development,
SOURCE Nl e onder teaching techniques, and such projects as physical education and
recreational research for handicapped children,

Comments

o The major component of the education function consists of the R&D
programs of HEW's National Institute of Education (NIE) These
programs are scheduled toincrease 29percentin 1977 and to account
for more than twofifths of the total Federal education effort, The
major focus at present s on programs designed to improve basicskill
in reading and mathematics, improve understanding of the
relationship of education to work and careers, and improve the
productivity of education resources.

Vocational research (OE) (HEW)

National Institute of Education {HEW)

Next insize of funding isthe HEW Office of Education (OF) vocational ‘, i _
research program. Funding for this activity is expected to increase  fekel )

, : o | Education for the

more than any other education program—48 percent—reaching an vandicapped (0F) (HEW)
estimated one-fourth of the education total in 1977. Under this |
program, grants are made to States, universities, colleges, and other BRI Special projects: Innovative

institutions to support vocational R&D programs. ] end experimental programs (OF) (HEW)
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INCOME SECURITY AND SOCIAL SERVICES

®  Support for income security and social services s expected to decline
slightly in 1977. The high point was in 1973 when poverty-related
programs were most heavily funded.

o 101977 the share of R&D support for the income security and social
services function within the Federal R&D total is expected to besix-
tenths of 1 percent, the same as in 1969. The highest share was 1.0
percent in 1973,
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Trends in R&D Programs Comments

o In the current (1975-77) period the HEW Social Security Administra-
tion (SSA) sponsors the largest program within this function. The S5A
program has aimost quadrupled in size since 1969 even though the
1977 increase is only an estimated 4 percent. Research conducted by
$SA contributes to the ongoing development of the social security
system, covering such areas as income security and health benefits
redistributive effects of social security benefits, effects of existing
social security benefit provisions on individual and family security,
and the relation of public and private income-maintenance
programs,

The next fargest effort consists of the combined research activities of
several social services programs supported by the Office of the
Secretary, HEW. These programs cover health insurance research,
other human services research, and basic research and statistical data,
all of which are scheduled to increase substantially in 1977, Health
insurance research is involved with analysis of payments and delivery

199 1975 | 1976 | 1977

[Dolfars in millions}

Income securily and social services, total .............. §967 [§1507 |$1542 81517 of health services. Human services research covers assessment of

Percent distibution education programs, teachers, schools, and curriculums; analysis of
Social Security Administration (HEW) ... vvo.. 76% | 1506 | 1686| 78% social services, emphasizing long-term care for institutionalized
Social service programs (08) (HEW) oooovvvovvrereon B3 | 34 94 T2d adults with chronic diseases or mental illness; and studiestoimprove

Rehabilitation services and facifities

methods for delivering human resources services. Basic research and

(OHDJ (HEW) .ot 91 136 e : :
Employment and Training Administration statistical data covers the development of information on the poverty
(Labor) 1vvvocvici e ni 103 population and other social research.
Child abuse (OHD) (HEW) .oooooovivinniiiinenn - 7.5
Child development research and demonstration : :
m‘g{;‘gmzﬁma‘n‘c SIS ) e ;Z "ﬁ)g The rehabilitation services and facilities. program, sponsored by
Public assistance research and evaluation HEW's Office of Human Development (OHD) shows an estimated 9
_ (éRS) (HEW) oo, 19 6 percent decrease in 1977. Such questions as the nature of disability
OB +oovvrereerer e eb st s 87 198

SOURCE: National Science Foundation

and restorative techniques, factors affecting rehabilitation, and
architectural and engineering design are studied as a background for
improvement of rehabilitation methods.



Child dveloet reseach
& demonstration (OHD) (HEW)

Special foreign currency

program (OHD) (HEW)

Rehabilitation services
facilities (OHD) (HEW)

Social Security

Admin, (HEW)

The Employment and Training Administration (Labor) has showr-a
downward trend inR&D fun"ing nce 1969, butin 1977 is expectedto
‘remain at the 1976 level, This or: »zam effort is directed towards tne
development and application =+ ~ormation and methods neededm
deal with problems of unemyjuyment; the accomplishment af
economic growth whiie ¢ wrgling inflation and minimiztg
unemployment; and the rasioy of skill el of the Matioms
workforce. Over one-furti f the fund: are used to suppo
university programs in m inpOWer research =7 development.

In 1977 the OHD child &b. -, ngram is expected to maintain to
same funding level as in 19'3 - , it was established. Alongwi:-
efforts to demonstrate methids - preventing, identifying, ar
treating child abuse and ne=  he program seeks to provice
information on the nationalirui{i¢z- < and severity of child abuse arf
neglect and on the characteristic<of parents responsible for sugt:
actions. ,

The OHD child development research and demonstration programis
scheduled for a 27-percent decrease in 1977. This program supports
activities in child development and welfare, and delivery of services
to children and families. Areas of concern include day care, child
development and family life, and children with special needs.

The income maintenance program of the Office of the Secretary,
HEW, shows an 8-percent increase in 1977. This program is involved
with several experiments in income maintenance and with the
conduct of income dynamics research,

The public assistance research and evaluation program of HEW's
Social and Rehabilitation Service (SRS) is expected to remain at the
1976 funding level. Federal grants and contracts are made to finance
projects aimed at evaluating the public assistance program and
demonstrating new systems for delivery of services to the disadvan-
taged.-Projects cover such topics as income maintenance, health, and

e SOCEA] SBIVICRS - e o omem e ot st i e e e

A number of other programs are found within the income security
and social services function, among them OHD programs for the
aging and youth development, research of the Employment
Standards Administration (Labor), and NSF support to studies of
distribution and equity within the broader RANN program.
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AREA AND COMMUNITY DEVELOPMENT, HOUSING,
AND PUBLIC SER/ICES

o  The area and community development, housing and public services
function reflects one of the highest average annual growth rates for
the 1969-77 period—13.5 pexzent, Most of this growth was achieved
by 1973, although mederaterises occurred in 1975 and 1976. The 1977
funding level is scarcely changed from 1976, :

o The share of this function in the Federal R&D total has risen from
three-tenths of 1 percent in 199 to an estimated six-tenths of 1
percent in 1977,
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Tiends = R&D Programs | community developme=nt block grants. Tis prograr:» schedused for
a 39-percent increase in 1977,

e o | w [

[iolars in millions] Other HUD prograns indude energy. conservataan, anc: other
Area and community development, housing, o housing research to promote conservaticn of materiasand er=rgyin
and puiic services, total ........... e[ P94 N6 | $168 136 housing const-uction; utility systems anc other comrsunity dewvesgp-
 Pwcemdiribution ment research toward more efficient utility and aste handiimg
Departme==of Housirg and Urban | systems; n=ighborhood preservation reszarch, howsing safety anc
Develogmment .. ..o A6 90 86| T standards research (up 27 percent); housing maintezance researcr;
:Ziu:mﬁnm:::;r: R \:‘f‘: i 12; 1}; 1; 5 and data callection and analysis, which imcludes the 4nnual Hrasing
& rwEmment fesearcn L., A/ § hS .5 1¢ 1
Energy mmservapraan and other housing | %{ . VY a5 15 Iargestpmj ect
TBSBAITT ~1ee e orvere e s an it et e oAz 56

‘ , A The community development program «:f the Community Semwrr=
Utility sv=zems and other community 1

developmen tesearch o ol oas | se| s Adr_mmstratl‘on (C3A) accounts for more. than one-fourth af i
Neighbozhood preservation ........................ 01 32| 34| 48 * entire function in 1977. This program is directed toward providiing.
Housingzafety and standards ....................... (1 32] 35 4 economic and community development impact in rural and ushen
Housingimanagement and maintenance . _ _ .

Rath - R TAET areas that house concentrations of low=income persons. The 1977
Other research aCVtY ....o.vovvvvvsvrrnn . 0. 83 ] 01| w07 program will continue at the 1976 level.

Administrative-expenses .......... ETPTOTAT () 43 1 46 | 49

ThreeNSF publicservice andintergovernmental programs withinthe

Community development (CA) ... SRR He | N\ M5 | A6 broader RANN program cover research on the cost, quality, and
Public service and intergovernmental itv of loca ice delivery: h . dl
0G0 RANN]INSF) oo 3 55| s | e equity of local service delivery; research on service delivery
Economic Development Adminisration technology and systems; and research designed toidentify thezeds
(}Eommercel ------------------------------------ 07 g; LA Y of State and local-governments in policy, resources, and program
OMEE oo, 18| 65| 42| 2

management, ™

" Detail not valable priot to 1973, 4C1Re Y Natondl Science Foundation

An Economic Development Administration (Commerce) R&D
program consisting mainly of grants to local governments and
Comments contracts to nonprofit institutions to help local economic develop-
ment is scheduled to drop 57 percent in 1977.

. % Since 1970 most support for R&D programs under this function has
been provided by the Department of Housing and Urban Develop-
ment (HUD). In 1977 HUD programs are expected to account for
almost three-fifths of the function total.

Thelargest of the HUD programs involvesresearch on direct housing
assistance, testing how families use direct cash assistance for rental or

home purchase paymenss, how the housing market responds, and 48 el
how such a program can be administered, Tieprogram has remair.ed T Tota !
arthe same level of funding in the 1975-77 period, i
Another HUD program, State and local government research, is - Dept, of H°”s'”§&
Litban Developrent:
aimed at assiting State and local governments to develop and.adopt |
measures that increase heir management capabilities, improve Economic Development
public: service delivery and waroductivity, and encourage better ~Administration (Commerce) ]
utilzation of Federat-resmram fumds, including shared revenues.and T T 5
14

TV s sebivingc) ‘5&@"’%&.%‘2,‘%‘(‘ - ‘i‘ v,‘*\ "
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\ .—Qbligations

o The level of funding for economic growth and productivity has been
very uneven throughout the 1969-77 period with an average annual
arowth rate somewhat ess than the overall Federalaverage. The 1377
increase is expected to be 4 percent with no programs scheduled for
important changes.”

e 'n %77 this function is expected to represent three-tenths of 1
o ercent of the Federal R&D total, compared with four-tenths of 1
o ik percent in 1969,

v e

3

PAFullToxt Provided by ERIC

13 This function reflects lower dollar levels than in previous reports owing to the fact
that five programs related to marketing and econoric research in the food area were
transferrectto the new food function.
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Trends in R&D Programs - timber supplies, and to reduce air and water pollution associated with
wood utilization,

1969 | 1975 |97 | 1977
[Dollars in millicis]
Economic growth and productivity, total .............. $558 | $633 | §787 1 $81.5

Percent distribution

NASA has had for many years a technology utilization program, the
objective of which is to accelerate into the economy the transfer of
'new “advances in technology generated by NASA and NASA
contractors. This program shows considerable current growth,

Services 1o improve use of materials

INBS) (COMMETCE) ... v oan| 2| nan| n Another NBS program—services to improve the application of
Industry and productivity research technology—covers R&D efforts to provide technologicai and
RANNINSF) oo — | | w2 | 14 - . "
forest praducs uiliaion esenc engineering standards; measurements for products, commodities,
(FS) (USDAY v w6 | 156 | vy | o devices, processes, or systems; and the utilization of new applications
Technology utfization (NASA) ..o 79 1 01 | |3 of technology. Areas of current interest include building science and
SE;”f'f:;";’o'l’zi;“‘:f[}‘s';e(ggmf; IIIIIII - ol s | technology, electronic technology, voluntay engineeringstandards,
st Service . wy | o~ | - = product performance, and radiation safety. In 1977 this program is
OET oot ) na | B7 | 20 | w4 scheduled for a slight decrease because of the transfer of the fire
research program to the National Fire Prevention and Control
SOURCE: National Sience Foundaton Administration {Commerce).
This function is completed by a total of 17 other R&D programs,
. among them forest economics and marketing research and forest
Comments ‘ engineering research, both conducted by the Forest Service;
improvement of computer technology applications, NBS (Com-
o Services to improve use of materials of the National Bureau of merce); buildings research of the General Services Administration,
Standards (NBS) within Commerce is currently the largest program ~and research on policy development of the Labor Management
within the economic growth and productivity function, accounting Services Administration (Labor).

for one-fifth of the total in 1977. This program shows an almost
unbroken rise since 1969, Activities include research on properties
and performance that will permit the selection of materials best
suited for their intended uses; research and development in
pollution measurement technology; and research to develop
standard reference materials used for the calibration of measurement
systems and instruments.

Industry and productivity research is a heading for a group of
programs sponsored by NSF within the broader RANN program,
These programs cover advanced industrial processing; studies of the
costs, benefits, and impacts of regulation; research on regional
productivity; measurement of national productivity; studies of
public/private relations; and efforts to stimulate industrial R&D
programs,

The USDA Forest Service (FS) sponsors a forest products utilization
research program which seeks to develop new and improved
technology for more efficient use of wood, to reduce costs, to extend
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CRIME PREVENTION AND CONTROL

¢ Between 1969 and 1977 crime prevention and control shows the
highest growth rate among all Federal R&D functions. In 1977,
however, a 31-percent decrease s scheduled, thefirst decrease inthe
1969-77 period. The drop is largely due to unexpectedly high
obligations in 1976 occasioned by a carryover of unobligated funds

from the previous year.

o  Theshare of this function in the Federal R&D total has been less than

one-half of 1 percent in each year of the 9-year timespan.
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Trends in R&D Programs

Crime prevention and controh folal ...................

Prevention and control of drug trafficking .............

Drug Enforcement Administration (Justice) +.........
R&D on eradication of narcotlc-

producing plants (ARS) (USDA) v.vvvvveeveivnn,
Drug control (LEAA) (Justice) ..v.ovvivniirvniininn.

Other crime prevention and contrl +..vvvvivvieys .

« Law Enforcement Assistance Administra-
tion excluding narcotics control {Justice) ..........
Bureau of Prisons (JUStiCe) «v.vvvveviiiorininiinni
Federal Bureau of Investigation {Justice) .............
Immigration and Naturalization
Serviee Justice) vvvnino o,

wo |1 |we |
(Dollars in millions|
e |69 |62 |9
Percent distribution
66 0% | B2 19
6 | 3 | 89 | W
S VI T AT
- las | o]
o | w7 | s | o
%8 | 665 | ws | 786
61 | 14 | 15 | 4
56 | 26 | 20 | 12
N T

' Dtug control is seheduted for funding undes black grants ta the States with no known RAD companent,

SOURCE: Nationdl Science Foundatinn

Comments

¢ Prevention and control of drug trafficking is a subcategory that

showed steady growth from 1969 to 1975 but declined in 1976 by 29
percent and is expected to decrease again in 1977, by 41 percent.
Most of this recent reduction is the result of a discontinuation of R&D
support for the drug control program of the Law Enforcement
Assistance Administration (LEAA) of the Department of Justice. In
1977 the drug control program was scheduled for funding under -
block grants to the States with any research component to be
controlled at the State level,

The Drug Enforcement Administration (DEA) of the Department of
Justice, after a very sizable increase in 1976, is scheduled for a 23- .
percent decrease in 1977. The rescission of funds in 1975 with
restoration the next year caused 1976 to be unexpectedly high. DEA
research and development include drug evaluation .and
methodology programs as well 3s a law enforcement program that
covers such studies as the deterrent effects of various strategies,
detection of controlled substances in the body, the nature and
sources of supply, and more effective methods of keeping controlled
substances out of illicit channels,

The Agricultural Research Service (USDA) program aimed at research
and development of a technology for detection and destruction of
illicit growth of narcotic-producing plants is expected to remain at
the 1976 funding level.
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' 1976-77 Program Change

" Decrease (Millions)

5

0

Drug Enforcement
Admin. (Justice)

20

' Total

|

976-77 Program Change

Decrease (Millions)
10 0

*.aw Enforcement Assistance

|
Total

Administration (Justice)




Other crime prevention and control is scheduled for adecrease of 29
percent in 1977, thefirstdecreasein the 1969-77 period. The decline s
attributable partly to reduced R&D activities of LEAA but also to the:
fact that support for some programs was unusually high in 1976
because of the carryover of prior-year funds. Several of these LEAA
activities—crime prevention, police, courts, corrections, and
technology transfer—are expected to remain at the 1976 level while
other activities such as equipment systems improveément, juvenile
delinquency, cooperative research, and evaluation research are
expected to reflect decreases.

In 1977 the Bureau of Prisons (Justice) is expected to grow more than
two times over the 1976 funding level to support comprehensive
research and program evaluation of correctional activity, including
differential treatment of youthful offenders, narcotic addict
rehabilitation, work release and community treatment centers, staff
training, furlough practices, probation, and post-release procedures.

The I'ederal Bureau of Investigation (FBI) within Justice has scheduled
a 17-percent increase in its 1977 program to develop a computerized
fingerprint identification system. Current work covers development
of a data base for computer searching.
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Average Annual
Percent Change

1969-75 1.
1976-76 15,
1976-77 7.
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INTERNATIONAL COOPERATION AND DEVELOPMEN_'TJ

e The international cooperation and development function has shown
little growth in the 1969-77 period. it reflects an average annual
growth rate of 4.1 percent, the lowest for any function with the
exception of space, which reflects a decline. ‘

e Throughout the 1969-77 period the international cooperation and -
development function has accounted for two-tenths of 1 percent of’
the Federal R&D total.



“Trends in R&D Programs | The R&E==fforts of the Arms Control and Disarmament Agency have
| . more than doubled since 1975 but still remain a small part of the
overall function total. These efforts are aimed at support of the
Strategic Arms Limitation Talks, primarily through exploration of

1969 | W5 | W6 | means to limit testing of nuclear weapons, and the development of
[Dollarsin millons] equipment and techniques to prevent proliferation of nuclear
Inteenational cooperation and develop- o weapons under the multitateral Non-Proliferation Treaty.
MENt 100l ..o §260 | S84 |$44 |30 o
Percent diiibution The Stfate Department splqnsr_Jrs planning Istudlesd related to long-
Agency for nenaond Developmen . range foreign relations policy issues, as well as studies on current or
SIEE) vvvvv. oo osseseoresseses e AR AR IR emerging problems, and research on new technigues for the study
U, Arms Control and Disarmament and management of foreign affairs and the policymaking process.
ABENCY oo n4 | M| 47 | 62
Departmental funds (S1ate) «vvvevvervineeiiniiin 3 42 44 41 T ot
International cooperative scientific The Oble.dlves‘of INSF rP‘?e‘aFch upport u‘nder ts internationa
JEAES INSF) . vv eeereresresesensereons w2 || cooperative scientific activities program s to svengthen the
ACHOR 1o | 6 [ 13| capability of the U.S. scientific community by providing oppor-
tunities 1.+ significant interactions bezween U.S, scientists and their
SOURCE: Nationl Science Foundation foreign Colleagues.

Comments

o The chief component of the international cooperation and develop-
ment function is the R&D program of the Agency for International -
Development (AID) of the Department of State. Since 1970 AID has
accounted for three-quarters or more of the funding for this
function.

The AID program furnishes technical information and expertise to
" AID ‘worldwide, regional, and country programs from various
sources—universities, professional associations, and private research
firms. Research focuses on agriculture and nutrition, health and
family planning, science and technology, and economics and related
social services in the less developed countries, Research also seeks
ways and means to ensure a followup impact. The total program is
evpected to increase 6 percent in 1977, |
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APPENDIX A

Technical Notes

These notes deal with the scope and method of compiling this report and
with its relationship to other reports-and studies, ‘

Scope

This report is based entirely on data reported to the National Science
Foundation by Federal agencies in the form of actual obligation levels for R&D
programs for fiscal years 1969 through 1975 and estimated obligation levels for
R&D programs for fiscal years 1976 and 1977. All Federal agencies with R&D
programs were covered, The individual programs were assigned by NSF staff to
functional categories and'subcategories on the basis of the primary objective of
the R&D effort, as set forth in this study, rather than the primary objective of the
overall agency mission. The purpose of this analysi s to relate R&D activities to
their own purposes and objectives and thus obtain a view of changesin R&D
priorities over a period of time,

The sources of data were agency responses to the annual NSF survey Federal
Funds for Research, Development, and Other Scientific Activities, Volumes XIX,
XX, XXI, XXIL, XXI1l, XXIV and XXV. The surveys did not originally provide dataon
program support levels, but starting with Volume XX, obligational data were
reported for programs and this new departure madepossible the compilation of
report of this nature, Programs wereidentifiedin thesurvey by the appropriation
titles and activities under which they appeared in the Federal budget. With these
program data and some additional program breaks obtained by interview, the---
function series could be constructed fiom 1970 through the latest year.
Comparable program data were informally obtained from the agencies for 1963

Each new report in the funiction series is constructed on the basis of the
agency/program structure existing at the time of thelatest Federal budget, Inthe
present report 1977 budget itles and agency program sponsorship are used, with
the data back to 1969 arranged to conform to the present structure. The only
exceptions arein the case of programs that have been terminated altogether but
muststill beshownas part of prior-year totals; theseare isted in the programstub -
under the agencles that sponsored them atthetime, Estimatesin the allocationof
dollar amounts to earlier programs had to be made in a number of instances
because some agencies did not exist in earlier years or did not exist as
independent units and because agency reorganizations* and program
reorganizations have sometimes resulted in program splitting,

- 63
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Timing

Data obtained from the current Federal Fundssurvey for fiscal years 1975-77
are based on program requests contained in the President’s budget message to
Congress in January 1976, By the time the Federal funds questionnaire was
completed in March-April 1976, however, some revisions had been made in

program levels to reflect programming or other changes such as the effect of
congressional restoration of Presidential recissions.

Data for 1975 and 1977 are estimated and do not reflect final apportionment
actions for 1976 or appropriation and apportionment actions for 1977 occurring
after the President’s budget request,

Organization

This report is organized in two major parts. Part | is concerned with hroad
comparisons of growth rates for the various functions throughout the 1969-77
period, and for shorter periods within that timespan, and with shifts in priorities
between functional areas, Part Il is concerned with a detailed analysis of each
function, including adiscussion of individual R&D programs under each function
and subfunction and changes in programs over time. Special attention was given
to significant program changes between 1976 and 1977,

Since 395 programs or program areas are covered in this report, descriptions
were kept brief and were included with the analysis. The sources for program
descriptions were (1) the narrative sections of the Federal Funds survey
responses; (2) the budget Appendix, 1977; (3) Special Analysis P: Federal
Research and Development Programs of the 1977 budget; and (4) congressional
appropriation committee reports,

Method

Structure: The classification systemin this reportis based on 15 functions and

34 subfunctions that form the structure for the analysis. The categories were

chosen to make visible the most important R&D objectives as reflected in agency
programs in the 1977 Federal budget, Functions and subfunctions were chosen
on the basis of size of effort, current and ongoing publicinterestin an area, and
the need for a clearcut definitional framework encompassing al! Federal R&D
programs. No ambiguous function headings, such as “other” or“miscellaneous”
were used. The function system used inthis report differs from the systemusedin
the reports based on the 1974 budget, the 1975budget, and the 1976 budget. (See
Relation to Other Reports, p, 64)

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

Definitions: The definitions of R&D activities are those providedith‘é".ﬁ
agencies by NSF in its Federal Funds survey instructions,

The definitions of functions and subfunctions are implicit in their titles and
content, Some programs, however, might appear to span more than one .
functional area with equal emphasis in each area, Thissituation has arisen in the
case of some programs related to natural resources and environment, Thus, arule
was evolved that R&D programs primarily devoted to studying, inventorying, or
managing resources would be placed under natural resources and that R&D
programs primarily devoted to studying interactions within systems or studying -
pollution and/or its effects on living systems would be placed under -
environment, Safety programs were additionally placed under environment,
(under the environmental health and safety subfunction).

Also, in the case of programs that might fall between area and community
development, housing, and public services and income security and social
services, the criterion was established that programs primarily directed to
improving the economies or general conditions of regions, induding urban
areas, were to be placed under the area and community development function
and programs directed primarily to bettering the econamic or social conditions
of individuals were to be placed under income security and social services,

NSF staff decided on the assignment of all programs to given functions or
subfunctions, and because all the Federal R&D programs could be studied and
compared at one time, the staff could resolve fine points of difference and group
like programs together,

Average annual growth rate comparisons: Tables showing average annual -
percent changes are based on growth rate conversion tables which provide
average annual growth rates for given time spans and given ratios of terminal-
year data to initial-year data. Conversion tables: are based on a standard
compound interest rate formula, '

‘Relation to Other Reports

(1) Since 1952 NSF has published an annual series covering Federal R&D
funding by agencies. The reports are issued under the title Federal Funds for
Research, Development, and Other Scientific Activities. They include R&D
expenditures and R&D obligations by agencies. The obligational data are further
broken down by basic research, applied research, and development, aswell as by
performing groups, field of science, and State distribution. As noted above, the
agency program data furnished for Federal Funds, Volumes XX, XXI, XX, XXIII,
XXIV, and XXV were used for this report to construct the series back to 1963,
Overall totals in the historical tables for Federal Funds, Volume XXV and in this
report are identical,
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(2) An Analysi of Federal R&D Funding by Budget Function, Fiscal Years
1960-1972, published in 1971, was the first NSF report to compile and analyze

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

aggregate program totals of agencies and agency subdivisions, and did notprobe
deeper to the program level. It followed the function system in the Federal

 budget, whichisshown ntermsof outlaysonly. For comparability R&D datawere

shown I terms of expenditures, The R&D program distribution, which followed
the budget function scheme established 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 be obtained of the
R&D effort to the total Federal effort in each function area, many R&D programs
had to be placed under inappropriate categories.

~(3) An Analysis of Federal R&D Funiding by Function, fiscal Years 1963-1973,
published in 1972 also followed the budget function system and provided R&D
datain terms of expenditures. ltagain placed R&D programs under functions that
embraced the overall missions of sponsoring agencies, Inaddition, however, this
report offered an alterative 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 priorities could be obtained.

(4) An Analysis of Federal R&D Funding by Function, Fiscal Years 1969-1374,
published in 1973, was based on a classification system that evolved from the
alternative approach. This report did not follow the budget function structure,
which is shown in outlays, and therefore data could be shown in ob|fgations,
which more closely reflect budget planning than do expenditures. A total of 14
function headings were used, with 40 subfunctions.

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 differ between the two systems. Hence,
ratios of R&D programs to overall Federal programs in given functional areas

~ could not be calculated: For example, in the budget system, under the health

function the health-related R&D programs of the Veterans Administration (VA)
are omitted because they are posted under aveterans benefits function, whereas
in the system used in this report the R&D portion of VA programs related to

-~ health are included under health. Inall other cases where afunction heading was

the same in conceptin this report and previous reports,the differencesinoverall
function structures meant that the R&D program content for a function would
differ somewhat between reports.

(5) An Analysls of Federal R&D Funding by Function, Fiscal Years 1963-1975,
published in 1974, and-An Analysis of Federal R&D Funding by Function, Fiscal
Years 1969-1976, published in 1975, followed exactly the same function/subfunc-
tion structure as the 1969-1974 report, From one report to another, however,
programs were sometimes shifted between functions as program purposes were
reevaluated. Each report was, thus, a revised edition with changed historical
series,

This report, 19631977, differs from the previous reports in that the structure
is based on 15 functions and 34 subfunctions. A new major function has been
added—food, fiber, and other agricultural products. The programs under this
function consist of those formerly assigned to a food subfunction within natural
resources, plus five programs formerly placed under economic growth and
productivity.

(6) In Special Analyses, Budget of the United States Government, Fiscal Year
1977, Special Analysis P: Federal Research and Development Programs, OMB
published estimates of obligations and expenditures for Federal research,
development, and R&D plant, Special Analysis P included an allusion to the
Federal energy R&D and R&D plant program, giving a total of $26 billion for
energy In 1977, which compares with the $20 billion shown for the energy
development and conversion function in this report, or $2.5 billion if R&D plant
were included. The Special Analysis total was not based on a function system
additive to 100 percent, and the analysis therefore could include energy-related
programs whose primary goals were environment- or natural-resource-based, a
well as R&D programs primarily devoted to energy. Because the function system
in this report s additive to 100 percent and each R&D program was assigned to
only one function or subfunction on the basis of the primary purpose of the
program, the energy total s lower. For example, energy-related environmental
R&D programs appear in this report under the environment function and are not
included in the energy total.

(7) Other reports based on functional studies of the Federal budget have
been published, some of them covering R&D data specifically. These have not
followed the budget classification completely but have made certain
rearrangements of data under functional headings, and retifled some of the
headings. t should be stressed that every functionsystem s judgmental and each
system reflects the concerns of the times and of the needs of the audience for
whom it is devised.
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APPENDIX B Detailed Statistical Table

Federal R&D Obligations by Function, Subfunction,
and Agency Program, Fiscal Years 1969-77
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Federal R&D obligations by function, subfunction, and agency program: fiscal years 1969-77

{Dollars in millions]

Actual Estimates ]
Function, subfunction, v :
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 1977
Total, all functions ................ooooiiill $15,641.1 {$15,340.3 }15,644.2 [$16,511.9 |$16,821.2 [$17,438.2 |$19,044.3 ($21,624.7 523,487.6l
National defense, total . ................. .. ... ..., 8,353.7| 7,976.3|.8,106.1| 8,897.7| 8,997.9| 8,974.6] 9,620.9| 10,641 11,987.13
Defense military .. ... e P 7,687.0| 7,3509 | 7,500.5| 8,307.1| 8,394.1( 8,408.0( 9,001.0{ 9,892.7 11,212.7;
Military sciences (DOD-RDT&E) .......ovvvvvnnn. 603.1 506.4 510.4 538.2 466 2 428.1 404.9 4424 5135:
Aircraft and related equipment (DOD-RDT&E) .. ... 1,055.0| 1,457.0 | 1,727.5| 2,135.2| 1,880.6| 1,660.3( 1,647.7] 1,940.5 2,260.75
Missiles and related equipment (DOD-RDT&E) ..... 2,4269| 2,848 | 2,0506( 1,987.0| 2141.3( 2,071.2| 2,160.5| 2,276.9 2,503.9‘
Military astronautics and retated equipment . F
(DOG-RDT&E) ..o 1,064.1 618.5 448.1 378.3 4214 585.2 5271 5823 5929
Ships, small craft, and related equipment : '
(DOD-RDT&E) ... ittt ittt 330.4 3170 285.4 488.9 633.6 647.8 634.1 607.8 736.1;
Ordnance, combat vehicles, and related
equipment (DOD-RDT&E) ..., 351.2 In.2 303.4 407.6 380.6 418.3 471.1 555.6 750.6
Other equipment (DOD-RDT&E) «....ccovonr.... 1,1343] 1,113.2| 13614 15125 1,527.2| 1,611.6] 1,8436] 2,096.2] 2,360.8
Programwide management and support B i
(DOD-RDT&E) ..vviiiiiiiiii i 422.0 476.3 474.6 497.5 549.4 585.0 882.8 950.4| 1,051.2
Other DOD military ..o, e 3001 366.5 339.71] + 3618 393.7 400.5 429.1 440.6 4431
v Ay
Defense-related atomic energy ..................... 666.2 624.4 605.1 590.1 603.8 565.6 620.0 748.6 7744
Weapons R&D and testing activities (ERDA) ........ 1551.2| 15026 | '468.8| 1451.2 1454.3 4115 447 .4 527.5 562.9
Naval reactor development (ERDA) ............... 115.1 121.8 136.3 138.9 149.5 154.1 1726 221.2 191.5:
Other defense-related activities ..................... 5 1.0 6 5 - - _ —_ —
Office of Emergency Preparedness ................ 5 1.0 .6 5 — - — — —
Space,total ... ... oo 3,731.7| 3,5099 | 2,893.0] 2,7143| 2,601.3] 24776 25113 2,8785 2,940.3.
Manned space flight ....... ..o o oo 2,627.7| 24274 18161 1,6340( 15266 14202} 15027 1,819.2 1,915.3
Apollo (NASA) ... i 2,080.7| 1,679.0 910.0 582.2 71.3 - - - —-
Space flight operations (NASA) ................... 158.5 332.0 420.6 555.9 815.6 511.3 297.7 187.9 204.4
SKYIAD « ottt e 141.2| 3246 4022| 5348| 4B46| 1793 - - -
Apollo-Soyuz Test Project ...........cooviienia — — — — 45.0 91.5 109.6 -— -
Other .. 17.3 74 18.4 211 286.0 2404 188.1 187.9 204.4
Space shuttle (NASA) ... ... o i — 125 63.1 63.8 202.0 514.7 794.4] 1,201.7| 1,283.3
Expendable launch vehicle development ;
and support (NASA) ..o i 59.4 69.5 79.6 98.8 119.2 80.4 91.6 96.8 87.3
Research 2ril rrogram management (NASA) ....... 329.0 334.4 342.8 333.3|. 3185 3138 319.0 3328 340.3
SPUECE SCIBNCES vt ittt it it aaaaianees 372.6 400.5 408.4 .554.3 657.4 620.0 567.2 609.8 539.0,
Physics and asironomy (NASA) ... 150.6 129.2 122.9 117.8 139.1 1337 150.2 183.7 187.6:
Lunar and planetary exploration (NASA) ........... 103.0 161.9 181.0 3138 3€3.7 3485 281.8 290.1 217.5
Life sciences (NASA) ... ..o i it 395 19.4 14.9 171 21.2 21.3 19.8 207 221
Research and program management (NASA) ....... 79.3 0.1 89.6 105.6 1134 116.5 115.4 115.3 1M1.8
Space technology . ... 407.9 368.2 340.6 236.3 161.4 152.0 154.5 167.4 186.5
Space nuclear systems (ERDA) ............ ... ... 94.8 80.9 74.8 41.8 38.6 26.2 27.2 35 3.6
Space research and technology (NASA) ............ & . 3 196.2 180.9 134.2 z | )
Nuclear power and propulsion (NASA) ............ 3131 91.1 84.9 60.3 1228 1258 127.3 1359 155.5
S.ioporting space activities ... . i . 3236 3138 3279 289.7 255.9 285.5 286.9 282.1 299.5
iracking and data acquisition {NASA) ............. 3236 313.8 3279 289.7 255.9 285.5 286.9 282.1 299.5
Health, total ... ... ... ... i 1,726.8| 1,125.8| 1,340.1| 1,589.9( 1,626.0| 2,0979( 21783 2,368.3] 2,268.6
Biomedical research ............ e 957.5 9439 | 1,115.4| 1,350.5| 1,4228( 1,864.2{ 19758 2,173.1] 2,090.8
Disease control (CDC) (HEW) ... 16.3 14.6 20.4 16.0 15.5 163 13.4 19.3 16.7.
National Center for Toxicrlogical Risearch -
(FDA) (HEW)Z .. it iiaaaes — - - —_ 5.4 64 7.6 7.8 7.9
Drugs an_d devices (FDA) (HEW) .................. 8.0 5.7 7.6 10.3 10.9 14.9 12.5 13.1 13.8
National"ﬁéﬁ'cer Institute (NIH) (HEW)} ............ 165.7 166.5 217.8 3135 370.6 5223 605.0 679.4 622.5
National Heart and Lung Institute {NIH) (HEW) 135.6 135.7 170.6 206.8 226.8 3069 306.8 348.2 328.9
National Institute of Arthritis, Metabolism,
.and Digestive Diseases (NIH) (HEW) ............. 116.8 110.2 116.5 132.0 123.2 157.9| 1595 175.0 174.5
National Institute of General Medical Sciences _
INTH) (HEW) oo e et ettt ea 9.6 83.6 95.8| 1120| 1045 1269 1350{ 1446 1506
National Institute of Neurological and Com-
(:j municative Diseases and Stroke {NIH) (HEW) 102.9 79.5 85.6 98.7 91.2 1243 130.0 136.4 140.8
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Federal R&D obligations by function, subfunction, and agency program: fiscal years 1969-77—Con.

[Dollars in millions)

Actual Estimates
. Function, subfunction,
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 1977
National Institute of Aliergy and Infectious

Diseases (NIH) (HEW) ............ccoiiiiiiinnn, $78.5 $84.2 $89.6 $96.2 $90.1 $111.3 |-$110.7 $118.8 $128.2.
National Institute of Child Health and Human * ‘ "

Development (NIH) (HEW) ........cccvvveinennn 57.0 61.3 80.0 101.9 99.3 128.5 130.0 126.4 1219
National institute of Dental Research =

(NIH) (HEW) oo ieeeees 219 1.7 28.5 36.4 36.5 40.6 44.2 45.7 ALY
‘National Eye Institute (NIH) (HEW) ................ ®) 18.8 25.2 32.1 29.8 39.2 393 45.4 420
National Institute on Aging (NIH) (HEW) .......... Q] Q] M 4 4 Q] 9 17.6 245
Division of Research Resources (NIH) (HEW) ....... 79.5 66.1 65.8 74.5 98.6 129.5 126.7 130.0 920
john E. Fogarty International Center

(NIH) (HEW) ......... T 2 1.5 2.2 25 39 5.0 57 57 7.5
National Library of Medicine (NIH) (HEW) ......... 49 4.2 4.2 5.4 4.5 5.3 5.0 5.2 75
Scientific activities overseas (NIH) (HEW) .......... 7.3 4.5 10.4 38 2.5 9 S5 23 23
Office of the Director (NIH) (HEW) ............... — 6.6 7.1 9.3 9.2 10.8 14.7 13.0 13.8
Division of Biologic Standards (NIH) (HEW) ........ 6.3 5.6 6.7 5.6 — - —_ — —
National Institute of Environmental Health .

Sciences (NIH) (HEW)? ... ........cccivvvinnnn.. 13.8 13.3 16.7 228 23.6 27.3 324 359 43.7
Office of International Health (HEW) .............. - — - - 7 27 — — —
Aviation medicine (FAA) (DOT) .....coovvvivninnn. 2.0 1.9 2.1 24 2.8 31 29 31 36
Medical and prosthetic research (VA) ............. 50.2 58.6 62.6 68.4 733 84.0 93.8 100.3 98.6

Mentalhealth ......... ... o it 100.6 94.2 99.5 104.7 85.7 108.3 94.3 96.8 83.8
Mental health research (ADAMHA) (HEW) ........ 100.6 94.2 99.5 104.7 85.7 108.3 94.3 96.8 83.8

Delivery of health care, total ....................... 53.5 70.4 103.8 98.6 68.0 66.2 58.3 51.6 48.9
Health services research and evaluation )

(HRA) (HEW) .. it iiiiiini e 41.6 38.3 56.3 56.2 46.9 51.6 37.9 32.2 329
National health statistics (HRA) (HEW) ............. 1.2 1.1 .6 .6 1.8 6 17 2.2 1.5
Maternal and child health services '

(HSA) (HEW) ... i 6.2 5.9 5.7 59 59 5.7 6.6 4.8 4.8
Family planning services (HSA) (HEW) ............. — - 1A 2.6 25 2.5 1.6 20 2,0
Patient care and special health services

(HSA) (HEW) © ottt 2.0 19 20 21 28 | 32 29 33 37
Indian health services (HSA) (HEW) ............... 6 .6 7 8 8 9 1.0 1.0 1.0
Special foreign currency program (HSA) (HEW) .... 19 5 34 1.5 1.2 A 8 3 1.7
Emergency medical services (HSA) (HEW) .......... — - - — - — 44 4.5 S—
Health and nutrition (OEQ)5 .. .....ooviiiieien... — 222 320 27.7 4.4 - — - — -
Instrumentation technology (RANN) (NSF) ......... - — 2,0 1.1 17 - 1.5 14 13 13

Drug abuse prevention and rehabilitation ........... 15.2 17.3 2.3 36.1 49.5 59.2 49.9 46.8 45.0
Drug abuse research (VA) ..........ccciiiiiiiinn - — 3 7 1.0 8 1.0 1.0 1.0
Special Action Office for Drug Abuse

Prevention ...........ciiiiiiiiiiiiiieerniinnn, — - — - 12.0 1.4 38 — -
Drug abuse research (ADAMHA) (HEW) ........... 10.2 121 14.5 27.3 29.6 34.0 34.0 34.0 340
Alcoholism research (ADAMHA) (HEW) ........... 5.0 5.2 6.6 8.1 6.9 133 1.1 1.8 100"

Energy development and conversion, total ............. 3279 3173 3236 382.7 441.6 - | 6051 [1,109.7 |1,631.5 [R,0211
Nuclear ... i e 305.9 295.9 285.8 3349 376.5 469.7 674.3 875.5 [1,268.8
Magnetic fusion (ERDA) .........covievneninannne, 26.5 27.7 283 31.0 370 53.0 97.9 131.7 168.0
Laser fusion (ERDA) ... .ttt (6 (6 (&) (6) (6 36.9 45.6 655 |771.4
Fission power reactor development (ERDA) ........ 209.0 194.3 195.6 2340 2559 286.3 377.9 4454 6303
Uranium enrichment-process development (ERDA) . 333 48.4 62.7
Fuel cycle research an‘:i developmen?(ERDA) ...... 2 26.1 27.9 26.0 30.7 35.0 45.4 J 34.0 65.3 163.0
Advanced isotope separation techniques (ERDA) ... —_ — — — 8 3.3 2.1 29.5 - 36.8
Applied energy technology (ERDA) ............... 19.7 20.1 13.8 12.6 10.6 6] W) (] 4]
Nuclear explosion applications (ERDA) ............ - —_ - — - — - - 13
Reactor safety (ERDA) .. .....oovviereeernneeneenn. — — — — C— — — — 333
Reactor safety research (NRC) ...........ccoveenne 24.5 26.0 2.7 26.4 339 4.7 60.4 81.9 89.0
, Safeguards research (NRC) ..........cooiiiiniin, — - L - - - 6 |- 13 49 9.9
Advanced energy conversion (TVA) ............... — — 4 3 34 2.5 27 31 31
o 7111 19.9 177 | 315 35.9 46.6 81.4 269.1 487.3 4228
Integrated nonnuclear energy research
Q (OS) (Interior) ..o vviii it i ciiinnens — - - - - — " 1.6 7 7
E lC Coal utilization (ERDA) .........ccoiiiiiiiiiin 15.2 12.6 252 293 39.6 69.9 228.7 417.4 354.5
Petroleum and natural gas (ERDA) ................ 2.5 27 27 31 34 7.9 26.0 45.3 36.9

Aruitoxt provided by Eic:
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[Dollars in millions)

—

Actual Estimates *

) ) ]
Function, subfunction, i
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 1_95
| - N

In situ technology (ERDA) ...........c.c.oveeeinnn. $22 | $24 | 25 | s26 | s26 | s28 | sos | s225 | $30:

Fossil energy research (RANN) (NSF) .............. - — 1.0 1.0 1.0 .8 3.0 1.3 =
Sofar, geothermal, and advanced energy systems ... .. — — - 24 5.2 19.1 82.8 148.7 190_.45

Solar energy development (ERDA) ................ — — —_ - - 39 399 110.6 141,

Geothermal energy development (ERDA) .......... - - — - - 6.2 25.0 32.9 48,

Solar conversion research (RANN) (NSF) ........... - — — 1.7 4.0 8.0 14.8 39 -

Geothermal energy research (RANN) (NSF) ........ - — —_ 7 13 9 3.0 1.3 -

—
CONSEIVALION -« v eveireriienen. BT 21 24 43 8.0 103 24.2 644 | 990 | 133

Bonneville Power Administration (Interior) ........ J 1.8 1.9 25 28 2.4 6.0 8.6 3,

Energy conservation (OS) (DOT) .................. — — — 4 4 33 6.0 5.0 6.

Electric energy systems and energy storage 240 34.2 41,

(ERDA) i i e — — 2 1.0 7 8.9 y

End use conservation and technologies to 9.8 41.2 71.

improve efficiency (ERDA) ............. ... ... ’

Energy conversion and storage (RANN) (NSF) ...... - 3 1.0 2.7 31 33 10.3 13 =

Advanced automotive propulsion (RANN) (NSF) ... - — - - - 6 8 2 -

Energy and fuel transportation (RANN) (NSF) ...... - 3 1.0 1.5 22 1.8 1.0 2 -

Improvements in power systems technology

(TVA) et i e U] J 2 - 91,2 93.9 96.3 98.3 %9,

Biothermal research (TVA) ... ... .. ... oot - — — - - (8) A 3 E
OtR T ettt - 1.3 20 1.4 3.0 10.8 19.1 211 6.

Federal Energy Administration .................... - — — - — — 1.3 30 6.

Energy systems (RANN) (NSF) .............oooines - 13 20 14 . 3.0 37 4.5 1.6 -

Energy programs (NASA) ... ...t - - - - — 7.2 133 16.5 =

Science and technology base, total ... ................. 513.4 5246 523.7 601.2 604.4 694.3 7813 857.0 976.
Basis for national physical measurement system

(NBS) (Commerce) . .........ooviiiiiiiiiianen: 16.4 18.0 14.6 15.6 15.8 18.1 18.9 213 21.
Patent and Trademark Office (Commerce) ........... 4 4 6 6 6 5 5 4 .
High-energy physics (ERDA) . ......... . .oooiia 118.6 1205 118.5 116.4 1226 125.8 136.2 152.8 167.
Basic energy sciences (ERDA) ... . oo 128.5 129.6 124.0 117.4 177 127.0 155.5 174.0 182.
Library of Congress .................. U 1.8 1.9 2.5 23 26 2.2 26 3.0 3.
Sustaining university program (NASA) ............... 8.9 7.7 —_ - — - —_ — -
Materials processing in space (NASA) ............... — — — - — 43 6.5 8.2 13.
Mathematical sciences research project support B

(NSFY e e 127 127 129 13.9 143 15.3 17.2 18.3 21.
Computer research project support (NSF) ........... 11.4 13.0 9.9 125 9.4 103 123 13.2 16.
Physics research project support (NSF) .............. 25.7 238 255 327 334 38.7 441 46.9 57.
Chemistry research project support (NSF) ............ 17.8 17.4 196 231 213 28.1 34.2 371 | 44,
Engineering research project support (NSFy .......... 16.0 16.7 14.1 25.1 25.0 296 35.8 38.0 46.
Materials research project support (NSF) ............ 78 77 111 333 31.9 375 45.5 49.1 56.
Astronomy research project support (NSF) ........... 6.8 5.8 6.7 78 8.2 9.8 10.0 103 14.
Atmospheric sciences research project support :

(NSF) .o e e 8.2 7.9 9.4 11.5 11.5 12.9 14.0 15.1 19,
Earth sciences research project support (NSF) ........ 7.9 7.8 . 81 9.5 9.1 11.6 135 14.3 19.
Oceanography research project support (NSF) ....... 11.0 8.9 10.0 12,6 121 141 15.9 16.3 19.
Physiology. cellular and molecular biology

research project support (NSF) ....o...ooveiennn 276 28.0 266 345 27.2 38.4 437 46.8 56.
Behavioral and neural sciences research )

project support (NSF) ... 8.2 8.8 13.0 15.1 144 17.5 193 207 25,
Environmental biology research project support Do

(NSF) ettt et e e 7.0 8.6 8.5 103 176 22.9 27.2 295 33.
Social sciences research project support (NSF) . ..... 10.8 10.9 129 16.5 16.4 18.8 18.5 18.9 22.
Support of oceanographic facilities operations

(NSF) o e e 86 . 74 8.2 9.6 10.0 14.6 16.3 15.9 19.
Solar eclipse support NSF) ... o ' J 7 ® (® 2 -
Ocean sediment coring program (NSF) .............. 24 6.6 71 9.1 97 11.7 10123 1015.8 1017.
Science information activities (NSF} ................. 6.4 7.0 7.0 7.5 94 7.9 5.4 6.0 6.
National Astronomy and lonosphere Center

(NSF) oot T - 14 23 3.0 2.8 34 33 38 4.
Kitt Peak National Observatory (NSF) ........... ... ... 5.6 6.4 7.1 7.3 6.2 8.2 7.2 7.8 8.
Cerro-Tololo Inter-American Observatory

1.2 15 2.0 2.1 2.0 24 25 31 3.

INSE) et ettt
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[Dollars in millions]

Actual Estimates
Function, subfunction,
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 1977,
Nationa! Radio Astronomy Observatory (NSF) ........ $7.3 $5.1 $6.8 %6.5 $6.1 $7.5 $5.8 $5.8 $6.9
National Center fo- Atmospheric Research (NSF) ..... 10.4 1.2 14.0 17.2 143 18.4 18.2 237 23.9
Exploratory research and technology assessment
(RANNY (NSF) .+t eeneeenaenneanannns - 1.0 14 1.2 7 1.2 13 14 1.4]
Science Assessment, Policy, and Planning
INSF) i i i i e 1.0 7 13 1.8 36 6.4 10.2 8.1 5.5,
Special foreign currency program (NSF) ............. - - 1.0 19 35 4.4 2.2 39 43
Office of Science and Technology .................. 1.8 19 20 20 - - - - -
Basic research support (Smithsonian) ................ 14.8 18.2 15.1 7.3 24.0 247 24.8 27.2 334
Environment, total .............. ... il 315.2 3541 464.7 5333 651.8-...| 693.3 837.4 974.6 974.0
Environmental health and safety .................... 1194 140.2 149.2 187.2 2019 177 282.8 390.3 402.6)
Human health and safety research (ARS)

(USDA) « et ettt e 8.5 95 9.8 12.9 15.4 15.6 8.5 9.2 9.8
National Fire Prevention a4 Control !

Administration (Commerce) .................... - - - — - — 3.6 6.4 6.1
National Institute for Occupational Safety :

and Health (CDC) (HEW) ........ ...t 15.1 107 12.2 19.0 23.0 287 't 29.2 3.3 36.2
Food safety research (FDA) (HEW) ............... . NA 14.8 129 13.6 10.0 13.2 10.3 10.4 10.7
Radiological products research (FDA) (HEW) ....... 4.7 4.2 4.6 5.7 39 9.0 54 5.5 5.6
Special foreign currency program (FDA) (HEW) ... - 5 6 8 — — —_ —_— —
Health and safety research (Bu. of Mines)

(IREIIOF) v vt e e e et et ettt e e 2.2 109 20.8 323 309 30.7 319 34.9 35.2
Occupational Safety and Health Administration

(LABOM) .+ttt ettt 1 1 3 2 9 14 20 23 6.3
Consumer Product Safety Commission ............ - - —_ — 3 43 6.0 5.8 5.6
Air quality effects research (EPA) ............ ... ... ('3 ("9 (') 5.4 10.7 21 15.2 7.8 20.7:
Water pollution effects research (EPA) ............. ('3 (*3) ('3 13 A ® 11 27 29
Pesticides effects research (EPA) .................. (") ('3 (19 1.8 2.0 2.0 25 9.0 8.5
Radiation effects research (EPA) .................. (") ("3 (19 1.6 2.0 1.2 15 18 9
Interdisciplinary effects research (EPA) ............ — - - 3.9 35 35 3.2 6.9 4.9
Water supply effects research (EPA) ............... —_ —_ —_ — 1.4 21 2.9 12.6 13.2
Toxic substances effects research (EPA) ............ —_ - — - - — 6 14 15
Energy-related environmental effects

research (EPA) .. .uiuiriiiin it oae — — — - — — 13.9 395 36.2
Biomedical and environmental research (ERDA) . ... 88.8 89.5 88.1 88.5 97.8 1039 142.5 174.3 182.9
Environmenta! and fuel cycle research (NRC) ...... . — - - — - — 25 143 15.5

Understanding, describing, and predicting
the eNVIFONMENt .. cvvvt i caanaaanceeaeas 114.6 1121 | 152.6 174.8 2249 2356 240.6 265.0 287.0
Fire and atmospheric science research ) '

(FS) (USDA) . eeeeennnnnnnnesiiennes el 31 35 37 4.9 7.0 7.5 8.1 8.2 8.5
Environment programs (NOAA) (Commerce) e 230 27.2 44.3 49.9 46.2 473 52.3 53.0 55.9

Basic environmental services (NOAA) ]

(COMMEICE) «vvviruriinrnneeniianeiiianen, (*) " (*3) n7 23.2 19.2 24.8 22.5 24.3

Public forecast and warning services i

(NOAA) (Commerce) ....coovviiniiiieein.. (") (*3) (" 6.1 6.6 6.6 8.2 8.5 &9
Specialized environmental services (NOAA) - v

(COMMErCE) «uvvinitirrnnat it (") (") (") 53 35 3.0 34 45 45
Weather modification (NOAA) (Commerce) ..... &) (") (") 5.0 4.2 6.1 6.2 6.4 5.9
Environmental data and information

services (NOAA) (Commerce) ................ (*) (") (") 15 1.2 17 2.6 31 3.1
Global monitoring of climatic changes v ;

(NOAA) (COMMEFCE) .+ venvvernieeenenns ") ) () 2 4 6 2.1 25 2.2
Mapping, charting, and surveying services

(NOAA) (Commerce) .....oovviiiiiiiinnn. ("% (") (13) 4.8 4.4 6.9 43 43 5.2

Maritime technology (NOAA) {Commerce) ...... (") (”)‘ ("3 5.4 2.8 31 9 1.1 1.8
Marine ecosystems investigations (NOAA)

(COMMEFCE) «+eveeeersiinnnarneeaainecinnens - - - - 37 47 5.2 9.6 8.1
International projects (NOAA) (Commerce) ........ NA 8 6 4.4 5.8 8.5 6.4 8.8 8.9
Environmental satellite services (NOAA)

(Commerce) .......coceeees e 29 31 3.0 3.0 29 4.4 5.1 5.2 5.8
Mapping of earthquake geologic hazards and ]

earthquake prediction (GS) (Interior) ...c.ovvuuen 1.2 1.4 1.5 1.8 5.6 7.7 11.0 11.2 10.5
Aviation weather (FAA) (DOT) ..ot 5 8 6 2.2 1.5 2.2 1.8 21 32




Federal R&D obligations by function, subfunction, and agency program: fiscal years 1369-77—Con.
{Dollars in millions]
Actual Estimates
Function, subfunction,
and agency program 1969 1970 1971 | 1972 1973 1974 1975 1976 1972
Earth dynamics monitoring and forecasting ]
(INASA) ottt i $16.8 $12.7 $6.6
Ocean condition monitoring and forecasting $73.4 $59.8 $65.7 $5.6 $11.8 $22.7 -
(INASA) e ettt ettt e e e 23.4 29.8 47.4
Weather and climate ohservation and fore- :
€asting (NASA] v veeeeereieeeeannneannnnannans 62.3 86.5 81.1 60.9 64.2 54,4
Internatiorial Biological Program (NSF) ............ 8 4.0 7.5 9.5 9.3 (" " (") "4
Global Atmospheric Research Program ' 1
(NSF) ..ooovvintn e, 5 1.5 1.9 24 33 3.2 4.2 4.2 5.0
Climate dynamics (NSF) «..vvveeineeneennmennneinn — — - — — — 1.0 2.1 54
Environmental forecasting (IDOE) (NSF) ........... — — 7.1 7.8 6.1 35 5.3 5.5 6.5
Arctic Research Program (NSF) ... .ccovieiiiiints - — 2.0 3.6 33 4.0 35 38 4,6
U.S. Antarctic Research Program (NSF) ............ 6.9 . 7.4 78 8.7 19.7 24.5 25.1 30.2 43¢
Weather modification (RANN) (NSF) ........coovet 24 2.6 34 4.5 5.2 39 4.0 4.9 4.5
Earthquake engineering (RANN) (NSF) ............ —_ — 1.0 3.2 5.1 8.4 5.6 7.4 7.1
Fire research (RANN) (NSF) ..oiiiiei s — — 2.6 11 18 17 7 1.2 -
Social response to natural hazards (RANN)
1N T PP — T - - — - 3 8 1.
Pollution control and environmentai ]
PrOECHION v vvvtvieeuntieannsneenasaaratananns 81.2 101.7 162.9 7.4 2249 240.0 314.0 3193 284.4
Environmental quality studies (Civil . e
Functions) (DOD) ......cooiiiviiiiiieiiis — — — 4 19 21 21 2,7 2,
Air and noise pollution (FAA) (DOT) .....ccocivens 4 1.2 1 5.5 5.3 4.5 6.4 6.4 6.
Air pollution and environmental protection i
(FHA) (DOT) oeetieeaeeeiieinaaaeanenes (®) 2 3 8 9 11 13 10 | 14
Pollution control and abatement (OS) (DOT) ...... 7 5 19 127 10.1 8.7 49 1.7 1 1
Control of pollutior from spillage and waste ]
(CG) (DOT) vt eseeesnnineneeaeeeees 2 16 | 32 6.8 78 8.1 5.4 7.4 64
Pollution control and abatement (UMTA) (DOT) ... - 19 34 1.1 — A 5 .3 K
Air.quality control (EPA} .o.vvnveneeainriieeain. 2322 | 12441 | 1545 48.2 636 51.6 47.4 37.7 304
Water quality control (EPA) ..., 12336 | 12321 1264.9 45.4 52.3 57.6 49.5 47.9 37.i
Solid waste management (EPA) ........cooeerernes 55 5.1 10.4 7.7 30.7 7.0 7.9 5.3 4
Pesticides control (EPA) . ... NA 5.0 15,2 2.2 31 7.6 9.2 23 3.i
Radiation protection (EPA) ...... ..o 1231 1222 1.7 13 4 1.6 1.1 A =
Interdisciplinary studies (EPA) ... ..ot — — ® 35 10.1 14.6 19.2 7.7 22.(
Water supply control (EPA) .....ooivviiiiiiiiiins - — - — 7 8 1.4 2 1
Toxic substances research (EPA) ..ot — — - - — —_ 5 ® .
Energy-related environment control H
CPrograms (EPA) . .....vniinenieeoeniineiniiiaas — - — - - 17.6 80.7 104.5 58.]
Nuclear materials security and safeguards ;
(ERDA) vttt eentieiiannna e enaenns 2.5 4.4 38 38 40 4.4 6.2 13.6 25.
Operational safety (ERDA) .......coooiviiieiieaen. : 33 6.9 7.
Environmental control technology (ERDA) ......... 6 8 32 5.0 57 1.6 ? 8.2 12.6 15,
Environmental quality monitoring (NASA) ......... — — - 3.2 31 224 39.6 37 | 39l
Environmental quality (IDOE) (NSF) ....... e .- - 23 5.4 4.7 49 4.6 5.0 5.
Environmental effects of energy (RANN) (NSF) ..... — - - — — 1.1 1.2 1.3 -
Regional environmental systems (RANN) (NSF) ..... — 3 43 10.2 1.1 6.1 8.1 6.7 6.]
Chemical threats to man and environment
(RANNY (NSF) v vevsessneneeeeanaanenneenn - 3 15 5.0 6.5 6.0 49 5.8 5.4
Regional water quality management (TVA) ..0...... "3 6 4 4 5 6. .5 5 |
Control of reservoir ecology (TVA) .....coooiiavenn 3 4 4 5 5 - - -
Environmental quality projects (TVA) ............. ®) A -1 "+ .3 - — — — .
Environmental R&D (TVA) .. .oiiiieeiiiiiinnnns - -— .2 .2 — - - -— -
Air pollution studies (TVA) ..., - 8 10 - 1.0 1.8 21 _ - — -
Transportation and communications, total ... 458.1 590.2 778.7 614.6 630.1 702.9 640.5 711.3 702,
X S R R 3158 406.3 £53.5 316.5 307.1 416.1 3953 405.0 427
Civil supersonic aircraft (DOT) ... .ccooviiiieein. 93.8 160.5 264.0 - - - - - | -
Air traffic contro! (FAA)}(DOT) ......cooviiveinnns 25.9 29.7 518 493 37.0 393 39.7 41.8 54,
Navigation (FAA) (DOT) ..vuvvnnrienniieneoninn, 43 47 1.0 1.5 16.5 26.3 18.6 23.0 17
Other air transportation R&D (FAA) (DOT) ........ 13.2 7.7 16.6 30.0 16.4 49.6 36.2 249 23,
- Civil Aeronautics Board ......covivieeieariiiieie. .2 3 3 3 3 4 4 5 J
= Aeronautical research & technology (NASA) ....... 178.3 193.4 209.9 225.4 237.0 300.5 300.4 3148 3.
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{Dollars in millions)

Actual Estimates i
Function, subfunction,
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 19
Ground ..o oiii i i e $70.3 $81.7 $110.5 $153.8 | $179.0 $192.2 $157.0 $218.1 $19
Federal Highway Administration (DOT)" .......... 29.2 326 26.5 19.9 227 39.7 434 46.0 3;’
Railroad research (FRA) (DOT) .........ccvviiinnen 2 4 1.2 8.3
High speed ground transportation R&D 35.5 335 324 68.6 42

(FRA) (DOT) oot i 1.5 11.2 20.4 18.1
National Highway Traffic Safety Administration

[ L ) 109 19.5 26.7 50.0 54.6 53.6 34.0 49.2 42
Urban Mass Transportation Administration

(DO L e 18.5 18.1 35.6 57.6 66.2 65.4 47.2 54.4 67,

L1 T S 246 29.4 39.1 45.8 437 36.5 333 320 32
Maritime Administration (Commerce) ............. 8.1 12.6 20.7 22.2 238 231 229 214 19
Coast Guard (DOT)'S ... .. e 16.5 16.8 18.4 23.6 19.9 13.4 10.4 10.6 12

Multimodal ..o 4.1 8.5 13.4 10.5 13.1 178 | 204..| 270 22
Office of the Secretary (DOT)' ................... 4.1 8.5 134 10.5 131 17.8 204 27.0 22

CommuNICationNs . .ouuviii it 43.2 64.3 62.3 88.1 87.2 40.3 34.5 29.2 29
Office of Telecommunications (Commerce) ........ - — 21 3.6 35 1.6 13 1.2 13
Federal Communications Commission ............. 9 1.0 .6 7 11 9 1.1 20 14
Office of Telecommunications Policy .............. — — 2 1.2 .6 3 4.1 31 24
U.S. Information ABeNncy ............cccoveevnnnnn A1 2 A A1 A A1 A1 A .
Communications satellite program (NASA) ......... 42.3 63.1 59.3 81.0 79.8 36.3 20.3 14.8 15.
Information management (NASA) .. ............... — — — — — — 4.5 4.6 4,
Telecommunications (RANN) (NSF) ........covvun. — —_ — 1.6 2.0 1.1 3.0 34 3.

Natural resources, total .............................. 201.0 237.5 326.0 354.0 341.0 340.8 438.8 504.4 521,

Mineral ... i 42.0 47.1 54.0 54.6 60.2 76.0 146.6 186.1 170.
Metallurgy research (Bu. Mines) (interior) ......... 1.3 12.2 131 13.7 15.2 15.8 17.8 28.7 21,
Mining research (Bu. Mines) (Interior) ............ 7.4 8,0 8.9 5.7 6.4 12.9 50.5 74.1 71.8
Engineering, evaluation, and demonstration

(Bu. Mines) (Interior) ........ciiiiiiiiineniiins — - 13 28 4.6 53 — - -
Other mineral resources programs (Bu. Mines)

[T (=1 4T o T 31 33 2.1 1.8 1.4 1.4 1.4 1.2 1.3
Geologic and mineral resources surveys (GS)

[ a1 T=14 o 19.7 22.8 22.6 25.2 27.8 345 70.0 717 66.3
Conservation of lands and minerals (GS)

(Interior) ... e e 6 7 7 1.8 1.9 2.6 37 4.8 --5:3
Seabed assessment (IDOE) (NSF) .................. - - 53 37 29 35 31 31 31
Mineral market behavior (RANN) (NSF) ........... - - - - - - 2 4 1.4
Advanced processing technology (RANN) (NSF) . ... — —_ - — — — — 2.0 R

LA 1= 64.9 69.6 736 79.9 731 61.8 63.6 65.5 |J 67.7
Watershed management research (FS) (USDA) ..... 39 4.3 4.6 6.3 6.6 6.7 8.7 7.5 7.8
Coastal engineering R&D studies (Civil

Functions) (DOD) ........ e 33 34 34 35 .34
Materials research (Civil Fiinctions) (DOD) ........ 1.7 1.9 1.9 17 1.8
Flood control and navigation (Civil Functions) 9.3

. 9.5 .6 K

(DOD) v eeeens e e 8 10.6 18 31 25 28 30
Water resources planning studies (Civil ,

Functions) (DOD) ......oiviiiiiii i, 13 8 1.5 1.6 1.3
Bureau of Reclamation (Interior) .................. 7.2 73 9.2 10.2 9.7 7.4 7.8 8.6 8.0]
Water resources investigations (GS) ]

[ 8T =1 £ o 1.4 133 14.4 14.5 15.0 16.1 18.3 18.9 20.0,
Saline water R&D (OWRT) (Interior) .............. 22.0 241 2.40 24.6 20.1 .5 19.5 209 |° 223
Water resources research (OWRT) (Interior) ....... 10.7 10.8 12.4 13.4 133 12.8 ' ) '
Soil-water relationship (TVA} ........... ...t .2 .2 2 .2 1 — — —_ —
Water control investigations (TVA)................. A 2 A A - — — - —

Land .. e 243 27.3 31.8 40.8 47.4 47.1 59.3 61.8 66.3
Cooperative forestry research (CRS) (USDA) ....... 34 -39 4.7 5.0 49 6.2 7.1 7.5 7.5
Timber management research (FS) (USDA) ......... 9.0 9.8 10.6 12.8 13.0 14.3 16.0 15.7 16.3
Forest insect and disease research (FS) (USDA) ..... 6.2 7.2 7.4 9.2 9.5 10.7 17.3 18.6 19.1
Forest resource evaluation (FS) (USDA) ............ 23 25 3.2 34 35 37 4.1 5.5 7.2
Special foreign currency program (FS) (USDA) ..... 4 6 5 - - - - — -~
Surface environment and mining (FS) (USDA) ...... — — - - — 1.8 2.2 2.5 2.6
Bureau of Land Management (Interior) ............ 7 7 8 8 7 7 8 .8 1.0}
Alaska-pipeline-related investigation (GS)

(IRTEIIOT) ettt ettt e et et eee e 6 7 13 1.4 1.2 9 3 3 3




Federal R&D obligations by function, subfunction, and agency progsam: fiscal years 1969-77—Con.

{Dollars in millions}

Actual o Estimates |
Function, subfunction,
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 1
Land information and analysis (GS) (Interior) ....... $.9 $1.1 $2.5 $7.4 $13.8 $7.3 $9.6 $9.8 $1
Forest and wildland resource R&D (TVA) .......... 7 7 8 .8 3 - - —
Improvement and establishment of wildland
vegetation (TVA) ... ..o - - — — 3 ] 4 3
Biomass utilization (RANN) (NSF) .............cns — — - — — 1.3 15 8
RECIEAION vttt vt it iit e iie i 255 24.0 285 28.3 303 33.0 356 38.4 3
wildlife, range, and fish habitat research
(FSY (USDA) o e 27 27 2.8 3.6 35 4.6 4.9 5.6
Forest recreation research (FS) (USDA) ............ .8 9 9 1.1 1.2 15 1.5 1.5
Bureau of Outdoor Recreation (Interior) .......... 2 A 2 ] ®) ®) ® (8
National Park Service (Interior) ........ ... ... ... 2.6 - 1.1 1.3 1.5 2.5 8.4 9.3
Habitat preservation (FWS) (Interior) .............. . 2.8 31 39 4.3
Wildlife resources (FWS) (Interior) ................ 11.4 12.0 14.3 12.5 6.2 8.5 9.8 10.2 1
Fishery resources (FWS) (Interior) . .....covvennnn 5.7 57 6.8 7.2 y
Federal aid in fish restoration and manage- ’
ment (FWS) (interior) .....ooocviiiiiiiiiian, 2.9 3.1 35 38 36 3.0 2 Al
federal aid in wildlife restoration (FWS)
(INLEFIOF) « oo L 4.6 4.9 5.3 5.5 5.4 4.0 A A
Fisheries and waterfowl resources (TVA) ........... 3 3 4 3 2 2 2 1
MURITESOUICE v vttt e e iie i eie i iaie i eens 44.3 69.6 138.1 150.4 130.0 122.9 133.7 152.7 173
Rescarch on use and improvement of soil, . _
water, and air (ARS) (USDA) ...........cooiovens 20.4 216 25.9 28.8 30.9 32.2 25.7 30.5 3;
Sea Grant program (NOAA) (Commerce) .......... 4.0 57 11.5 18.4 20.8 15.1 15.5 17.6 1
Topographic survey and mapping (GS) (Interior) ... .9 1.0 1.1 1.1 9 1.3 1 1.6 1
Special foreign currency program (QS) :
(INTERIOR) oo e - - — 5 5 5 1 1.8
Living resources (IDOE) (NSE) e — — 3 9 2.1 2.6 2.0 2.3
General support (IDOE) (NSF) .............. e - — — —_ - — 4 5
Resource systems (RANN) (NSF) .. ..ooovv et — - —_ —_ - — 2 31
Resource conservation (RANN) (NSF) ... —_ - — - —_ - - 2
Earth resources detection and monitoring i
(NASA) Lo 19.1 4.3 99.2 100.8 74.8 71.1 84.5 86.6 9
Applications explorer missions (NASA) ............ — - — —_ — — 37 8.4 1
Food, fiber, and other agricultural
products, total ... ... 225.0 240.6 246.9 290.7 296.9 291.0 348.5 402.2 42
PrOGUCHION .« v et ee et iaas | 171.5 180.3 190.1 233.3 241.5 234.0 276.5 320.8 34
Research on animal production (ARS) (USDA) ..... 331 34.7 41.2 49.2 5
Research on plant production (ARS) (USDA) ....... 74.5 80.9 93.5 102.4 67.2 68.8 77.3 91.7 9q
Food and nutrition research (ARS) (USDA) ......... 6.4 6.5 7.6 10.8 1
Special foreign currency program (ARS) .
(USDA) o 57 49 4.8 8.6 8.6 7.3 6.6 8.3
Agricultural research under the Hatch Act
(CSRS) (USDA) ............. e 515 55.5 61.7 65.2 69.1 70.2 77.3 85.7 9
Agricultural research under the Morrill _
ACt{CSRS) (USDA) + e 3.3 1.6 1.4 12.4 15.4 1.5 15.2 19.5 1
Qcean fisheries and living marine resources : ]
(NOAA) (Commerce} ........oeovvivvieiniens 319 327 236 39.5 36.1 29.0 435 47.5 51
Innovative biosynthesis techniques
(RANN) (NSF) ot eae e — - — — — — 1.0 .5
Nonconventional protein (RANN) (NSF) . .......... — - — — —_ 4 3 5
Agricultural projects (TVAY .......oooivieen 2 2 3 3 3 .2 2 3
Fertilizer development (TVA) ....... ...t © 43 4.5 48 " 4.9 5.3 5.5 6.2 6.8
Marketing and distribution ............ e 52.5 59.4 55.8 56.4 54.4 56.2 70.8 79.4 7
Marketing efficiency (ARS) (USDA) ............... 340 34.5 46.1 50.9 4
Expansion of agricultural exports (ARS)
(USDA) ++re e eemn et 385 | 436 | 392 | 393 18 1.8 1.8 2.0
. Consumer services (ARS) (USDA) ................. 4 4 4 .6 ‘
Economic Research Service (USDA) ............... 13.2 14.9 155 16.0 16.9 18.1 21.3 24.7 .
Farmer Cooperative Service (USDA) ............... .8 9 1.0 1.1 1.2 1.4 1.2 13
[0 1T S R 1.0 9 1.1 1.0 1.0 .8 1.2 2.0
- National Agricultural Library (USDA) .............. 4 2 4 2 3 A1 ® ®
Q Statistical Reporting Service (USDA) ............... .6 7 7 7 7 6 1.2 2.0
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[Dollars in mil_li_gns]J
Actual Estimates
Function, subfunction,
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 1977
Education, total ...........ccoo i i i $154.8 $146.6 | $186.1 $190.7 1$214.2 [$1735 $161.2 [$188.2 | $217.
Health resources development (HRA) (HEW) ......... 11.9 10.1 16.3 17.8 4.0 36 38 5 |
National Institute of Education (HEW) ............... 84.1 78.4 756 64.2 118.5 75.7 69.9 70.0 90.
Office of the Assistant Secretary for 3
Education (HEW) ... ..ottt — - — — — — 126 13.1 13.
Vocational education: Curriculum develop- ;
Ment (OF) (HEW) ...ttt er e e — 9 40 4.0 4.0 59 1.0 1.0 .
Vocational education: Research and innovation
(OE) (HEW) oottt et e et — - 13.8 16.4 21.1 16.5 15.9 17.1 -
Vocational research: Grants to States
(OF) (HEW) ot iie e eaaes —_ - 357 18.2 18.0 17.9 18.0 18.0 53.
Vocational research: Special Projects
CLOE) (HEW) oottt e — — — | msa0 - — — — -
Special  projects:  Innovative and  experimental
programs (OE) (HEW) ..........ccoiiiiiiiinnn. — — — —_ 5 — — — 26.6 23,
Education for the handicapped (OE) (HEW) .......... 15.5 153 14.2 143 13.7 9.9 9.6 14.7 114
Other education programs (OE) (HEW) .............. 2.5 19 8 1.2 16 14 13 |* 1.2 )
Head Start (OHD) (HEW) ..., 4.4 45 7.5 47 14.2 6.7 6.3 6.3 6.1
Institutional  Grants for Research Management *
Improvement (NSF) ........coiiiiiiiiiiiinninen, - — — — 3 .2 — — -
Institutiona! Science Development (NSF) ............ 243 16.6 5.3 53 —_ - — — -
Institutional Grants for Science (NSF) ................ — 8.0 4.3 7.1 37 2.7 — — -
Science £ducation Development and ;
Research (NSF) ...ttt i iiiinnnnn, 121 11.0 8.8 19.5 15.3 33.0 22.8 19.8 18.1
Income security and social services, ‘
total .. e 96.7 106.4 1321 129.2 162.3 136.7 150.7 154.2 151.7
Native American programs (OHD) (HEW) ............ - - — — - — - 25 29
Child abuse (OHD) (HEW) ...vvvviiiinnnnninnnnss — — — — — — 115 1.5 1.6
Child development research and demonstration
(OHD) (HEW) . ittt itiiennanaannn 36 4.8 123 17.3 16.7 16.0 15.0 15.4 11.3
Programs for the aging (OHD) (HEW) ............... 4.2 33 28 9.0 1.5 74 7.2 7.3 74
Rehabilitation services and facilities !
(OHDY (HEW) oo, e 28.1 27.4 2.7 28.9 218 21.1 21.0 20.9 19.0
Speciai fareign currency program
(OHD) (HEW) vttt tit e ie et ciieinnens —_ —_ — — — 1.8 2.5 53 29
Youth development (OHD) (HEW) .................. — - — — — — 8 1.0 1.1
Income maintenance (OS) (HEW) ................ ... NA NA NA NA 11.0 13.5 12.1 10.4 11.2
Health insurance research (OS) (HEW) .............. : 6.8 5.2 4.7 5.6
Other human services research (OS) (HEW) .......... 15.8 1826.5 8419 | 217 1840.2 5.4 49 44 6.0
Basic research and statistical data (OS) (HEW) ........ { 42 4.1 5.5 7.8
Public assistance research and evaluation ) j
(SRS) (HEW) - v v veveee e e e, 125 4.2 8.6 5.8 9.2 8.9 9.6 9.2 9.2
Social Security Administration (HEW) ................ 7.3 12.4 10.9 13.6 18.5 19.4 22.6 25.9 27.0
Employment Standards Administration (Labor) ....... 1.9 21 15 1.6 13 9 3.2 5.4 5.5
Employment and Training Administration (Labor) 21.0 20.5 217 19.6 17.9 16.1 15.5 15.8 15.8
Civil Service Commission .......cvvviieeeeeeeeennnns 2 4 .6 1.0 2.4 31 4.4 47 39
Legal services (CSA) . ivvvriiiiiiiiiinniiiiiinnns 2.1 4.0 49 6.6 6.7 5.0 (9 (") ('9),
Research, development, and evaluiaion (CSA) ....... — — — C— — 4.4 8.9 — —_
Distribution and equity (RANN) (NSF) ............... - .8 4.3 4.0 5.1 29 2.2 4.1 4.1
Area and community development, housing, ‘
and public services, total ........... ... ...l 49.4 91.1 107.9 101.5 117.9 119.9 126.6 136.8 136.3
Housing research (ARS) (USDA) ..........covviuint 2 2 3 2 2 2 2 3 3
Rural development pilot research (CSRS) (USDA) —_ -—_ — —_ — 15 15 15 —_—
Economic Development Administration (Commerce) . 5.3 8.8 4.6 6.6 6.3 4.1 10.3 15.0 6.4
Office of Minority Business Enterprise
(COMMErce) ....oovviiiiiiiiiiiii i —_ — —_ 5 2.1 1.0 4.6 19 1.9
Department of Housing and Urban Development .... 21.0 42.7 59.6 58.2 61.7 64.8 62.0 68.1 77.7.
Housing assistance research ...................... (29 (%) (29 (%) 13.3 17.0 15.6 15.6 15.8
Housing safety and standards .............cooounn (%) (%) (29 (29 8 3.0 4.1 48 6.1
Housing management and maintenance research (29 (%) (29) (29) 19.6 14.0 4.1 34 4.9
State and local government research .............. (29 (20) (29) (29) 5.7 8.5 8.2 5.4 8.6
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[Dollars in millions)

Actual Estimates
Function, subfunction,
and agency program 1969 1970 1971 1972 1973 1974 1975 1976 197
Energy conservation and other housing
T 11« I PP () *) (29) (20 $4.0 $6.4
Neighborhood preservation ...............cooeee () [e] (20 (20 $7.1 $10.5 4.0 4.6
Utility systems and other community ‘
development research ..., (20) (29 (20) (%) 6.1 7.9
Other research aCtivity .........coveiain o, (0 () () (%) 1.5 7.7 10.6 13.8
Administrative @XPenses .. .....ooverceien s (20) (20 (20) (%) 36 4.0 54 . 6.3
Advisory Commission on Intergovernmental
RelatiONS v\ttt iiie e e $.4 $.6 $.5 $.7 9 1.1 1.2 13
Appalschian Regional Commission ............ooo.. — — 30 - - - - -
Community development (CSA) .........cooviiennes 22.0 36.2 371 | 268 366 35.8 39.1 39.0
Federal Home Loan Bank Board .........ccvvvvnnn. 3 4 A S5 5 7 7 8
Service delivery technology and systems
(RANN) (NSF) .. i cciae e — — — — 2.0 23 24 20
Service productivity and intergovernmental
relations (RANN) (NSF) ... v i — 1.8 1.6 6.9 2.8 4.2 26 3.1
Intergovernmental science program (RANN) (NSF) ... 2 5 8 1.1 4.6 4.3 2.0 38
Economic growth and productivity, total .............. 55.8 79.2 92.5 577 68.2 67.5 633 787
Forest products utilization research (FS)
(USDA) « ettt ittt i e 7.0 7.6 8.3 9.0 8.9 9.3 9.9 11.0
Forest engineering research (FS) (USDA) ........ S 8 9 9 1.4 15 17 1.6 1.5
Forest economics and marketing research (FS) .
(USDA) et iiiii it et 27 2.9 3.2 33 36 37 39 39
Services to improve use of materials (NBS)
{Commerce) ........... e 5.3 57 9.9 10.4 12.8 12.3 14.1 16.6
Services to improve the application of
technology (NBS) (Commerce) ........cooviveioains 4.4 4.9 6.2 6.7 5.8 7.4 7.1 8.4
Improvement of computer technology applications :
(NBS) {Commerce) ... c.oviiiarenneriaiiaaeias 9 1.0 19 2.1 24 24 31 33
Bureau of the Census (Commerce) .........c.oooui 5.4 6.5 4.1 39 1.0 1.0 1.0 1.2
U.S. Travel Service (Commerce) ........ocovevnvienes — — — — . 8 — — -
Bureau of Labor Statistics (Labor) ... ...l 38 38 38 4.8 1.0 17 1.8 1.4
Labor Management Services Administration
(Labor) oo A 3 5 7 9 1.2 8 28
Office of the Secretary (Labor) ...t - - 2 2 1.2 25 2.0 24
Bureau of Engraving and Printing (Treasury) ......... 6 6 8 13 1.0 1.1 17 1.8
Federal Trade Commission ........covevveviiiinns. S5 4 4 .6 7 9 9 1.2
General Services Administration ............c.c..... 3 3 2 3 5 18 1.8 1.2
Technology utilization (NASA) ..., 4.4 5.6 5.6 6.4 5.2 5.2 6.4 8.8
Advanced industrial processing (RANN) (NSF) ........ — — 4.0 4.2 6.4 4.0 34 4.0 -
Regulation (RANN) (NSF) ..., — — — — — 9 9 4.0
Regional productivity research (RANN) (NSF) ........ —_— - — — - — - 8
National productivity measurement (RANN) (NSF) .... —_ —_ 2.8 2.5 6.1 2.6 1.2 1.5
Public private relations (RANN) (NSF) ............... — — — — — — 6 1.4
Industrial program (RANN) (NSF) ...t — — - - 8.5 7.7 1.0 1.1
Pastal Service ... ..o A 19.4 38.7 397 — - — - —
Small Business Administration ...l 2 A — — —_ — 2 .6
Crime prevention and control, total ................... 4.8 8.6 10.3 25.0 348 363 45.9 63.2
Prevention and control of drug trafficking ........... 6 8 22 4.0 73 129 135 9.6 5.1
R&D on eradication of narcotic-producing
plants (ARS) (USDA) ...... U — - — 1.6 16 16 1.6 1.4 1.4
Drug Enforcement Administration (Justice) e 6 8 15 1.2 1.6 5.0 15 5.6 4.3
Drug control (LEAA) (Justice) ............covoienis — — 7 1.2 4.2 6.3 10.4 12,6 (e |
Other crime prevention and control . .«.cocvvvienn, 4.2 7.8 8.1 21.0 27.5 234 32.4 53.6 38.
Bureau of Prisons (Justice) ..........coooviiiiin, 2 2 A4 S5 5 5 6 9 1.4
Federal Bureau of Investigation {Justice) ........... 3 2 1.0 7 7 1.9 1.2 1.2 1.4
Law Enforcement Assistance Administration .
excluding narcotics control (Justice) ............. 37 7.4 6.8 198 - 26.2 21.0 30.5 51.1 348
Courts: Court facilities, personnel and :

LEALMEIIE e vv e e eee et eeee et ") (M) M) 20 23 11 3.1 19 1.4
Crime prevention: Laboratory techniques ....... (L] (4] M 1.2 53 23 17 28 2,
Police: Crime detection and prevention

MEthOUOIOBY v vvveveevereen e (") ") M) 35 30 8 2.0 20 24

rFal
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Federal R&D obligations by function, subfunction, and agency program: fiscal years 1969-77-=Con.

[Dollars in millions]

Actual Estimates
Function, subfunction,
and agency program 1969 1970 1971 | 1972 1973 1974 1975 1976 19,
Equipment systems improvement ............... (") ") ] $9.6 $6.3 $8.1 $.9 $16.5 $
Corrections ........... i i " " 3.2 1.4 k
Juvenile delinquency .......................... i ) " ] 35 4.1 1.6 i 28 10.4 s
Cooperative research ........... ............. _ — — — 5.3 45 37 43 4
Technology transfer ............... e — — - - - 1.2 6.6 4.7 4
Evaluation ... ... .. .. i — - — - — 13 6.6 7.0 6
Immigration and Naturaiiization Service
(Justice) ..o e —_ - —_ — — — A 3
International cooperation and development, :
total ... .. e $26.8 $32.2 $323 29.5 32.9 26.7 29.8 344 37
Departmental funds (State) ............cvvvvniinen. A A 4 6 15 15 1.2 1.5
Agency for International Development (State) ....... 19.5 27.3 29.7 26.0 24.7 1.1 26.7 30.0 31
Y £ o T o A .8 A N — - 2 2 4
Arins Control and Disarmament Agency ............. 6.0 4.2 17 1.9 2.0 1.1 1.0 1.6
International cooperative scientific activities
INSE) ettt e 5 4 5 1.0 47 29 7 8

! Includes lasar fusion prior to 1974.

* In the previous function analysis this program was shown
under environmental health within the environment function.

' National Eye Institute included in National Institute of
Neurological Diseases and Stroke.

4 National Institute on Aging included in National Institute of
Child Health and Human Development.

5 The health and nutrition program of OEQ was transferred in
fiscal year 1974 to HEW, and the R&D activities under this
program were thereafter discontinued.

b Laser fusion R&D was included in weapons R&D and testing
activities prior to 1974.

7 The applied energy technology program was redistributed
among various other ERDA programs under the new agency
structure.

8 Less than $50,000. -

¢ Contribution to the Electric Power Research Institute for
research related to the electric utility industry in general.

9 Includes foreign funds.

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

1¢
o

3

1 Environmental health portion.of the EPA program cannot
be separately identified prior to 1972 and is included under
pollution control and environmental protection for the years
1969-71.

Y Detail not available prior 1o 1972,

* Transferred to NSF environmental biclogy project support.

15 Excludes pollution control and environmental protection
programs.

¥.kxcludes pollution control and environmental protectior:
and energy conservation programs.

¥ One-time funding for career education models.

' A group of poverty programs of OEQ was transferred to OS ' 3

(HEW) in 1974 and continued under the activities shown.

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

% Detail not available prior to 1973.

41 The drug control program is scheduled for funding under
block grants to States with no known R&D component.

SOURCE: National Science Foundation
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