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FOREWORD

The Federal Government is currently the source of funds for 53 percent of
all national R&D performance. The way Federal fu. ds are directed affects the
use of professional manpower, materials, supplies, and industrial capabilities,
and more broadly, the quality of national life, national security, and economic
welfare. Inevitably, the use of R&D funds is closely related to national goals
and priorities.

Within the last decade a number of reports have been issued on the nature
of such goals and the question of policy choices. Among those issued under
Federal sponsorship are Goals for Americans, 1960, the report of President
Eisenhower's Commission on National Goals, and the 1970 report of President
Nixon's National Goals Research Staff, Toward Balanced Growth: Quantity
with Quality. The present report adds to this literature.

Within the Federal Government the allocation of priorities is reflected by
the amount of funding provided for each budget function. This report com-
pares Federal R&D expenditures in the period 1960-72 by budget function
with total Federal outlays for each function, analyzes trends and develop-
ments, and describes current R&D programs. It is the first report of this nature
published by the National Science Foundation, although an annual series has
been published by the Foundation on Federal R&D funding by agencies. The
functional approach is offered in this report to help meet the growing need
for data on which to determine fie adequacy of functional R&D efforts in the
light of national priorities.

The report was prepared in the Division of Science Resources Studies.
General guidance for the study was provided by Thomas J. Mills, Leonard L.
Lederman, and Kenneth Sanow.

July 1971

Charles E. Falk
Director, Division of Science

Resources Studies
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FEDERAL R &D EXPENDITURES
FOR EACH FUNCTION AS A
PERCENT OF TOTAL FEDERAL
OUTLAYS FOR THAT FUNCTION(a)
FY 1960, 1966 and 1972 (est.)

(a) Not shown are it :rnational affairs, veterans benefits
and services, geoeral government, and income secu-
rity, where the ratio was less than 1 percent through-
out the 1960-72 period.

(b)The ratios are based on total outlays as given in the
1972 Budget (gross outlays minus offsetting receipts).
However, there are relatively large offsetting receipts
in the natural resources area (from the lease of min-
eral lands, disposal of public lends, and sales of
power and timber). Therefore, the ratio of R&D
expenditures to gross outlays (excluding receipts)
would show a lower level but a generally upward
trend, as follows: for 1960, 4.2%; for 1966, 5.0%; for
1972, 5.0%.

(C) No R&D expenditures were reported in 1960.
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INTRODUCTION

This report is designed to assist in the understanding of national R&D
priorities. It provides a factual analysis of Federal R&D activities by broad
functional categories to serve as a background for policy considerations. It is
based on The Budget of the United States Government, Fiscal Year 1972, the
basic Government planning document reflecting funding priorities.

Outlays are classified by the Office of Management and Budget (OMB) into
functions and subfunctions that indicate broad purposes. The amounts allo-
cated to each function keep changing both in absolute dollars and in their
relationship to the total, and a study of these changes over time gives a
perspective on shifting emphases in Government responsibilities. R&D activi-
ties are included in each functional classification and can be compared across
tunctional lines.

The report compares Federal outlays by functional budget categories with
Federal R&D expenditures within each of the categories for fiscal years 1960
to 1972. It is organized in two parts: part I, which is concerned with broad
trends in and relationships between total Federal outlays by functions and
R&D expenditures (excluding R&D plant) by functions, as well as with impor-
tant changes in the ratio of R&D expenditures to total outlays within each
function; and part II, which is focused on a detailed treatment of R&D
expenditures, function by function.

The latest functional totals and agency organization have been used as the
base and data have been reclassified for earlier years, where necessary, to
show trends. Total outlays and R&D expenditures are given by subfunction,
e.g., air transportation, water transportation, as well as by function. R&D
activities by subfunctions are further broken out by agency sponsors and/or
programs from 1960 through 1972, and brief descriptions are given of all
current R&D programs falling under the various function-subfunction
categories.'

I More detailed program descriptions for a number of these R&D programs can be found in: Office
of Management and Budget, The Budget of the United States Government Appendix, Fiscal Year 1972
(Washington, D.C. 20402: Supt. of Documents, U.S. Government Printing Mel.)



This analysis uses budget rather than other categories since the budget
offers an official functional breakout covering the entire Federal establish-
ment. It provides a readily available means to compare Federal R&D expendi-
tures with total Federal outlays on other than an agency basis.

The budget arrangement of agencies and agency subdivisions under each of
the functional categories has been followed in toto in the distribution of R&D
programs. This means that each function embraces the agency components
whose primary mission is related to that function. The health function, for
example, includes only those agency units whose primary function is health-
related. The report does not include under health all funds spent on health-re-
lated research and development, but only the R&D dollars spent by agencies
or agency subdivisions whose primary mission is related to health, e.g., the
Department of Health, Education, and Welfare's National Institutes of Health.
The medical research programs of the Department of Defense and the Na-
tional Aeronautics and Space Administration are placed under their primary
functions of national defense and space research and technology, respec-
tively. In the case of education and manpower, for another example, the
report does not reflect the full Federal contribution to academic research and
development, but it does include R&D expenditures by agencies whose pri-
mary function is to improve academic instruction or to generate knowledge,
e.g., the National Science Foundation and HEW's Office of Education. Other
Federal expenditures for academic research and development are classified
under the primary function of the agency providing the support. For example,
the Department of Housing and Urban Development R&D expenditures are
included under the community development and housing function.

study that combined programs by a method that allowed each program
to relate to multiple functions would find functions overlapping and adding
to more than 100 percent of the budget total. But data in this analysis, based
on the OMB classifica ions, are additive to 100 percent of the Federal budget,
and therefore priorities can be shown as percents of the total without double
counting.

Overall outlays in this study have been adjusted to exclude interest costs.
Total Federal outlays, as presented in the budget, include interest. The inter-
est function is excluded because it is a way of financing other functions rather
than a function in its own right. Thus, the ratio of total R&D expenditures to
total Federal outlays will be slightly higher in this report than it will be in any
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analysis based on total outlays including interest. Also, functions in this report
will represent somewhat higher percent shares of total Federal outlays than
they do in OMB analyses; e.g., here national defense is 37 percent of total
outlays in 1972 but OMB places it at 34 percent.2

Since the budget does not provide expenditure figures by functions, outlays
were used. (Outlays should not be confused with obligations, which reflect
the President's total budget request, a higher figure in 1972.) Outlays differ
from expenditures only in that they include net lending. Net lending does not
enter into the R&D expenditure picture.

For the 1960-69 period, data on R&D expenditures are taken from agency
responses to the surveys of Federal R&D activities conducted annually by the
National Science Foundation. The Foundation publishes these R&D data
yearly by agencies,3 but in this report the data have been organized on a
functional basis, grouping agency R&D programs under the same categories
and subcategories as OMB groups the more general agency programs. The
R&D data for the 1970-72 period are based on information submitted by the
agencies to OMB for its special analysis of R&D programs4 with some adjust-
ments for known differences in reporting to OMB and the Federal Funds
report or to account for revisions made by agencies after their submission of
data to OMB. Data for 1960 through 1970 are actual, for 1971 they are
estimates of the current fiscal year, and for 1972 they are requests of the
President for July 1,1971 through June 30,1972.

Functions taken from the Federal budget could, of course, be differently
titled or subfunctions differently grouped within them, as some analysts of the
Federal budget have done. The purpose of this report is to provide data that
are organized along officially determined lines. We have, however, presented
the data in a way that permits regrouping under differing classifications
should that better serve another purpose.

Office of Management and Budget, The Budget of the United States Government, Fiscal Year 1972
(Washington, D.C. 20402: Supt. of Documents, U.S. Government Printing Office), p. 7.

National Science Foundation, Federal Funds for Research, Development, and Other Scientific
Activities, Vols. I through XIX (Washington, D.C. 20402: Supt. of Documents, U.S. Government
Printing Office.)

Office of Management and Budget, Special Analyses, Budget of the United States Government,
Fiscal Year 1972, "Special Analysis R, Federal Research and Development Programs" (Washington, D.C.
20402: Supt. of Documents, U.S. Government Printing Office), p. 271ff.
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Functional Categories Taken from
THE BUDGET OF THE UNITED STATES
GOVERNMENT, FISCAL YEAR 1972*

Listed in descending order of 1972 total outlays.



National defense: Department of Defense-military; military assistance; atomic energy; defense-
related activities

Income security: Retirement and social insurance; public assistance; social and individual serv-
ices

Health: Development of health resources; providing or financing medical services;
prevention and control of health problems

Commerce and transportation: Air transportation; water transportation; ground transportation; postal serv-
ice; advancement of business; area and regional development; regulation of
business

Veterans benefits and services: Income security for veterans; veterans education, training, and rehabilitation;
veterans housing; hospital and medical care for veterans; other veterans bene-
fits and services

Education and manpower: Elementary and secondary education; higher education; vocational education,
manpower training and employment services; science education and basic
research; other education aids; other manpower aids

Agriculture and rural development: Farm income stabilization; rural housing and public facilities; agricultural
land and water resources; research and other agricultural services

General government: Legislative functions; judicial functions; executive direction and management;'
central fiscal operations; general property and records management; central
personnel management; law enforcement and justice; national capital region;
other general government

Community development and housing: Concentrated community development; community environment; community
facilities; community planning and administration; low and moderate income
housing aids; maintenance of the housing mortgage market

Natural resources: Water resources and power; land management; mineral resources; recrea-
tional resources; other natural resources programs

International affairs and finance: Conduct of foreign affairs; economic and financial assistance; foreign infor-
mation and exchange activities; Food for Peace

Space research and technology: Manned space flight; space science and applications; space technology; air-
craft technology; supporting space activities.

xi
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Total Federal outlays and Federal R&D expenditures both more than dou-bled between 1960 and 1972. Total outlays rose from $86 billion to $211billion, and R&D expenditures rose from $7.3 billion to $15.7 billion.
The growth rates of these two totals were as follows for selected timeperiods:

Average annual percent change

1960-66 1966-70 1970-71 1971-72Current dollars
Total Federal outlays

6.6 9.9 8.2 5.8Federal R&D expenditures
12.7 .3 1.4 2.2

Constant dollars'
Total Federal outlays

5.0 5.6 (2)
(2)Federal R&D expenditures

11.0 3.6 (2)
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I The GNP implicit price deflator is used to determine constant dollars.2 Not available.

In the 1960-72 timespan total Federal outlays grew at a somewhat greaterrate than R&D expenditures-7,8 percent versus 6.6 percent. But at differ-ent stages within this period, the rates of growth for the two totals varied farmore widely, as shown above.
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Total Federal outlays grew moderately in the earlier years of the decade butshowed an accelerated growth after the mid-1960's because of greatly in-creased funding in the fields of income security, defense, and health. (How-ever, conversion to constant dollars indicates a steadier real growth pic-ture.) The continued rise in the current (1970-72) period occurs becauseof substantial increases in a number of fields, particularly in income secu-rity.

The comparatively steep growth rate for R&D expenditures from 1960 to1966 was chiefly influenced by the expansion of space programs, althoughR&D work in health also grew significantly. After 1966 the sharp drop in theaverage annual growth rate reflected the cutback in space programs morethan any other factor.

The result has been a decline in the ratio of R&D expenditures to totalFederal budget outlays since 1965 when the ratio reached 12.4 percent. Theratio of 7.4 percent estimated for 1972 is the lowest occurring in this series.
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TOTAL FEDERAL OUTLAYS BY FUNCTION

Between 1960 and 1972 the overall budget will have grown almost two and
one-half times, or by $125 billion. Three-fourths of this increase is in nonde-
fense categories.

The budget has been most heavily influenced by the growth of income
security and, secondly, by national defense, where growth has been
sporadic. Together these are expected to account for 65 percent of budget
outlays in 1972.

Defense outlays between 1960 and 1972 have grown less rapidly than the
overall federal budget. They showed an actual decline from 1964 to 1965.
Subsequent rapid yearly rises were reversed again in 1970 and a further
decrease occurred in 1971 with a slight rise in the amount requested for
1972. From 53 percent of the budget in 1960, defense is expected to drop
to 37 percent in 1972.

Income security has grown faster than the overall budget from 1960 to
1972. Its 1972 share is estimated at 29 percent, from 21 percent in 1960.
More than four-fifths of income security payments are now concerned with
insurance to protect the work force against total loss to income resulting
from retirement, disability, death of the breadwinner, or unemployment.
Most of the rest are for public assistance. The income security function can
be expected to continue growing as social needs increase.

By 1972 health will have multiplied to 21 times its 1960 outlays. Between
1966 and 1970 its growth rate was the highest of any budget function. This



situation chiefly reflects the Federal assumption of responsibility to help
pay the hospital and medical bills of the Nation's aged and poor. By 1972
more than three-fourths of the health outlays are expected to be for Medi-
care and Medicaid. Such outlays began in 1966 and marked the beginning
of a significant rise. The 1972 health share of total outlays is estimated at 8
percent, compared with 1 percent in 1960.

Commerce and transportation is expected to double between 1960 and
1972. Currently the commerce and transportation function is chiefly made
up of outlays for ground transportation (highways) and air transportation
(airways and airports). Throughout the 1960-72 period commerce and
transportation represented 5 percent to 7 percent of total outlays.

Veterans benefits and services outlays scarcely grew in the 1960-66 period
but rose for 1966-70 at the same rate as the overall budget. Outlays reflect
the added costs of veterans payments as a result of the Viet Nam war, and in
the current period they continue to rise because of increases in outlays for
compensation, pensions, education, and medical services. For 1960-72 the
veterans benefits share of the Federal total remained between 4 percent
and 6 percent.

Education and manpower, the sixth budget function in size of outlays in the
1972 budget, will have grown almost eight times in the 1960-72 period. At
every stage it showed faster growth than overall Federal outlays, largely
resulting from a range of new programs to improve the education of the
Nation's youth but also as a result of new manpower training programs. Its
share of total Federal outlays rose from 1 percent in 1960 to an estimated 4
percent for 1972.

In the 1960-66 period agriculture and rural development scarcely in-
creased at all. However, the agriculture function grew in the 1966-70 years
as a result of greater outlays for farm income stabilization. The expected
drop in 1971 results mainly from changes in farm income stabilization
outlays. As a percent of total outlays the agriculture function moved down
from almost 4 percent in 1960 to less than 3 percent for 1972.

General government showed faster growth than overall Federal outlays
from 1960 to 1966 and 1970 to 1972 and about the same growth for the
period 1966-70. Current increases reflect activity in law enforcement and
crime prevention and improvements in tax collection and administration.
The general government share was 11/2 percent in 1960 and somewhat
more than 2 percent in the 1972 budget.

3

T

(Percent)
issum
he I\L
outlay
n in 1
are o

60.

cted
nspor
n (hi
e 19

7 per

,earce
is the
a res

bec,
d me(
total

get fu
ght ti
Ian c
Is to

n-h

I per

d rui

funct
incon
nges

agri
3 pe

wth
nd ah
t act
tax (

2 per



ant)
assumption of responsibility to help
he Nation's aged and poor. By 1972
outlays are expected to be for Medi-
n in 1966 and marked the beginning
lace of total outlays is estimated at 8
r)0.

Tied to double between 1960 and
nsportation function is chiefly made
n (highways) and air transportation
le 1960-72 period commerce and
7 percent of total outlays.

,carcely grew in the 1%0-66 period
s the overall budget. Outlays reflect
, a result of the Viet Nam war,, and in

because of increases in outlays for
d medical services. For 1960-72 the
total remained between 4 percent

set function in size of outlays in the
;ht times in the 1960-72 period. At
Ian overall Federal outlays, largely
s to improve the education of the
w manpower training programs. Its
1 percent in 1960 to an estimated 4

d rural development scarcely in-
function grew in the 1966-70 years
income stabilization, The expected
nges in farm income stabilization

agriculture function moved down
3 percent foi 1972.

wth than overall Federal outlays
nd about the same growth for the
t activity in law enforcement and
tax collection and administration.

2 percent in 1960 and somewhat
16

3

TRENDS IN DISTRIBUTION OF TOTAL
FEDERAL OUTLAYS, BY FUNCTION
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Fiscal Year 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

(est.)

Education and manpower 13 1.4 IA 1.4 1.6 2.1 34 3.9 40 38 3.9 42 42
Agriculture and

rural development 3. 36 41 4.9 46 43 2.9 29 3.5 36 34 26 2.7
General government 1.5 1.6 1.6 1.7 L8 20 18 1.7 1.5 1.6 1.8 22 2.4

Community development

and housing 1.1 .2 .6 -.8 -.2 .3 2.1 1.7 2.4 1.1 16 1.9 2.1Natural resources 1.2 1.7 1.6 1.4 1.7 1.8 1.6 1.2 1.0 1.2 1.3 1.3 20International affairs
and finance 35 3.6 44 39 3.7 39 3.5 3.0 2.7 2.2 1.9 1.8 1.9Space research

and technology 5 .8 1.2 2.4 37 4.6 4.7 36 28 2.4 2.0 1.7 1.5

SOURCE: Office of Management and Budget



Community development and housing reveals significantly higher rates of
growth during the 1960-66 and 1970-72 periods than in 1966-70.
Recent increases result from commurity development and community envi-
ronment activities as well as from increased aids to low- and moderate-in-
come housing. However, the share in total Federal outlays showed an
increase only from 1 percent to 2 percent between 1960 and 1972.

Natural resources has grown sporadically overall but has increaseu steadily
in water resources and power outlays as well as in land management and
recreational resources.' Deductions for offsetting receipts make net total
outlays lower than actual total activities encompassed by the natural re-
sources function. The share in total Federal outlays was 1 percent in 1960
and an estimated 2 percent in 1972.

international affairs and finance is rising in the current budget period
chiefly through supporting assistance to friendly countries and Food for
Peace programs, following an absolute decline between 1968 and 1970. But
the share of this function has dropped from 31/2 percent in 1960 to an
expected 2 percent in 1972.

" Space research and technology had the highest growth rate of any function
in the 1960-66 period, but it registered an absolute decline between 1966
and 1970 that continues in the current period. This dollar decrease reflects
the phasing out of the manned lunar landing program. In 1960 the share of
space in total Federal outlays was just one-half of 1 percent; it rose to
almost 5 percent in 1966 but is expected to be 11/2 percent in 1972, the
lowest of any function.

' Natural resources would reflect substantial increases in its yearly totals if most of the non-defense-
oriented portion of atomic energy outlays were included under this function. In the OMB classifica-
tion system all atomic energy outlays are included under national defense even though approximately
one-half of such outlays are considered by the Atomic Energy Commission to be primarily non-
defense-orientedabout $1.2 billion estimated for 1972. Most of these outlays could be considered
as part of the natural resources function.
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Total Federal outlays by function:'
Average annual percent change in selected periods

Function 1960-66 1966-70 1970-71 1971-72

Total 6.6 9.9 8.2 5.8

National defense 3.6 9.0 -4.8 1.4
Income security 8.1 10.8 26.8 9.3
Health 22.0 50.4 14.9 7.2
Commerce and transportation 6.9 6.7 22.9 -4.4
Veterans benefits and services 1.5 10.0 14.9 6.8
Education and manpower 25.0 14.4 13.9 6.1
Agriculture and rural development 1.7 13.9 -15.1 10.3
General government 9.5 9.8 31.3 13.4
Community development and housing 18.2 2.9 30.1 16.5
Natural resources 12.3 5.5 6.3 61.0
International affairs and finance 6.6 -5.6 .4 12.4
Space research and technology 56.5 -10.9 -10.2 -6.5

I Listed in descending order of 1972 total outlays.



Growth rate comparisons by function

1960-66 1966-70 1970-71
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Comrtierce and transportation
Education and manpower

General government
Community devel. and housing
Space research and technology
Natural resources

Income security
Health

Education and manpower
Agriculture and rural development

Income security
Health
Commerce and transporta
Education and manpower

General government
Community devel. and ho

Veterans benefits and se

66

nspor
npowe

it
and b
d tecl

Below overall budget: National defense

Veterans benefits and services
Agriculture and rural development

National defense
Commerce and transportation

Community devel. and housing
International affairs and finance
Space research and technology
Natural resources

National defense

Agriculture and rural deve

International affairs and fi
Space research and techn
Natural resources

nd SE

al de

Same as overall budget: International affairs and finance
General government
Veterans benefits and services

s and



)rta
'ever

se

66

nsportation
power Education and manpower

Agriculture and rural development

and housing
d technology

1966-70

Income security
Health

leve

id fi
chn

1970-71

Income security
Health
Commerce and transportation
Education and manpower

General government
Community devel. and housing

Veterans benefits and services

1971-72

Income security
Health

Education and manpower
Agriculture and rural development
General government
Community devel. and housing

Natural resources
International affairs and finance
Veterans benefits and services

National defense
Commerce and transportation

nd services
al development

Community devel. and housing
International affairs and finance
Space research and technology
Natural resources

National defense

Agriculture and rural development

International affairs and finance
Space research and technology
Natural resources

National defense
Commerce and transportation

Space research and technology

s and finance
General government
Veterans benefits and services

5



FEDERAL R&D EXPENDITURES
BY FUNCTION, FY 1960, 1966 and 1972 (est.)

(Billions of dollars)
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SOURCES: Office of Management and Budget; National Science Foundation
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FEDERAL R&D EXPENDITURES BY FUNCTION

The three principal functions to influence R&D spending throughout the
1960-72 period have been national defense, space research and technol-
ogy, and health. Together they are expected to make up 86 percent of total
R&D expenditures in 1972.

The same three functions led in R&D expenditures throughout the decade
and in the same order.

National defense has consistently accounted for the bulk of R&D expendi-
tures, but its share fell from 87 percent of the Federal R&D total in 1960 to
a low point of 53 percent in 1966 when expenditures for space were at
their height. In subsequent years the defense share rose (as space expendi-
tures declined) but has leveled off since 1968 at 57 to 58 percent.

Space research and technology experienced a dramatic rise in funds from
1960 to 1966 followed by sharp cutbacks. From a 5-percent share of Federal
R&D expenditures in 1960 the space function grew to 36 percent in 1966.
The mustering of national resources to place a man on the moon involved
larre expenditures that were reduced following completion of the develop-
ment phase of that program, even though the goal itself was not achieved

6



until 1969. Space was the only function with smaller R&D expenditures in
1970, 1971, or 1972 than in 1966. Its expected share in the 1972 Federal
R&D total is 20 percent.

Health as a portion of the Federal R&D total was 4 percent in 1960, and is
estimated at almost 9 percent in 1972. R&D expenditures for health are
characterized by their relatively large size and their almost steady rise from
1960 to 1972.

Commerce and transportation has shown continual, strong increases in its
R&D expenditures, at rates well above the overall average, and has in-
creased its share from 1 percent to 5 percent of the Federal R&D total.
Growth on the transportation side has come from development of the SST
aircraft and research and development in coast guard activities, urban mass
transportation, and highway safety. However, the data presented in this
report do not reflect congressional action on SST development funds for
the last 3 months of fiscal year 1971 or any action on the 1972 budget. On
the comr.lerce side of this function, increased R&D work on weather predic-
tion and control, on postal delivery systems, and on standards and measure-
ments represent expansion of traditional R&D support areas.

Education and manpower expenditures for research and development rose
almost nine times in the 1960-72 period and their share of the Federal
R&D total increased from 1 percent to 4 percent with greatest dollar gains
made after 1965. Growth reflected recognition that a more scientific ap-
proach might improve educational methods as well as recognition of the
importance of Federal support of basic research.

Natural resources shows a higher growth rate for R&D expenditures after
1966 than is shown for the overall Federal R&D growth rate. Problems in
water management, especially, have led to increased R&D funding. None-
theless the natural resources share in the Federal R&D total is only 2
percent in the current (1970-72) period, compared with 1 percent in
1960-69.'

' R&D expenditures for natural resources could more than double if part of the non-defense-
oriented portion of atomic energy R&D programs were classified in this category. However, all
atomic energy outlays are included under national defense in the OMB classification system.

Approximately one-half of the atomic energy R&D expenditures are considered to be primarily
non-defense-orientedapproximately $625 million estimated for 1972. Most of these expenditures
cnitld be considered as part of the natural resources function (reactor development programs),
although portions could also come under health (biomedical research) and education and manpower
(physical research).

While these non-defense-oriented R&D expenditures represent a relatively small amount of the
national defense R&D total, approximately 7 percent in 1972, their inclusion in the three other
functions could have a noticeable effect on the respective R&D totals of these functions.
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TRENDS IN DISTRIBUTION OF FEDERAL
R&D EXPENDITURES, BY FUNCTION
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Although agriculture and rural development has shown slower R&D growth
than most of the other functional areas, it has increased its R&D expendi-
tures two and one-half times from 1960 to 1972. Federal R&D support to
agriculture reflects the continuation of a long-term investment but has
remained between 1 percent and 2 percent of the Federal R&D total.

Community development and housing encompassed no formal R&D pro-
grams until 1962, and only in 1966 and thereafter did research and develop-
ment show a real growth trend. In the 1966-70 period the growth rate was
one of the highest among functions, and in 1971 this function shows the
second highest rate of growth. However, in the 1970-72 period the com-
munity development and housing share of Federal R&D expenditures is still
somewhat less than 1 percent. R&D programs are largely connected with
problems of poverty and problems of urban living.

Four functionsincome security, veterans benefits and services, interna-
tional affairs and finance, and general governmenttogether are expected
to make up 1 percent of all Federal R&D expenditures in 1972. In 1960
these four functions made up less than one-half of 1 percent.
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Federal R&D expenditures by function:'
Average annual percent change in selected periods

Functions 1960-66 1966-70 1970-71 i971-72

Total 12.7 0.3 1.4 2.2

National defense 3.8 2.7 .9 1.5
Space research and technology 57.8 -8.8 -10.2 -6.3
Health 18.1 10.3 11.6 7.9
Commerce and transportation 19.0 14.2 46.6 26.5
Education and manpower 22.0 16.5 16.2 25.3
Natural resources 12.7 12.9 8.8 4.4
Agriculture and rural development 11.0 5.0 7.5 1.9
Community development and housing - 14.9 59.5 (2)

Income security 31.0 6.3 21.5 17.2
Veterans benefits and services 17.5 10.9 5.5 1.1
International affairs and finance 40.0 15.8 14.0 (2)

General government 4.6 43.0 133.3 39.3

1 Listed in descending order of 1972 R&D expenditures.
4 Less than 0.05 percent.



Growth rate comparisons by function

Above R&D total:

Below R&D total:

Same as R&D total:

1960 -66'
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Health
Commerce and transportation
Education and manpower
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Natural resources
Agriculture and rural development
Community devel. and housing
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General government

Natural resources

I Community development and housing had no formal R&D programs until 1962.
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FEDERAL R&D EXPENDITURES AS A PORTION OF
TOTAL FEDERAL OUTLAYS, BY FUNCTION

The Federal Government allocated 8.5 percent of the budget to R&D activi-
ties in 1960 and 12.4 percent in 1965, the high point. (See facing table.)
Each year since then the R&D ratio has dropped, and it is expected to be
7.4 percent in 1972. Relative to other types of Federal effort, R&D activities
have reflected a significant reduction in emphasis since the mid-1960's.

Not surprisingly, the allocation of R&D effort by functional area varies
widely because of the unequal applicability of research and development
to different areas. Nonetheless, by expressing R&D expenditures as a per-
cent of total outlays, function by function, insights can be gained into the
extent to which Federal R&D programs are contributing to national goals
and priorities.

Space research and technology is unique in that, by definition, all of its
activities are either conduct of research and development or construction
of R&D facilities. Thus, the ratio of R&D expenditures to total space outlays
is high and has been increasing as construction of facilities has decreased.
In the current (1970-72) period it is 99 percent.
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National defense is another function whose operations are intimately
bound up with advances in equipment and systems, in this case specifically
related to a broad range of weaponry. The ratio of R&D expenditures to
overall defense outlays is an estimated 12 percent in 1972higher than for
any other function except space. Recently, pressures resulting from Viet
Nam war outlays have caused a curtailment in defense R&D programs
relative to other defense programs. Hence the present R&D ratio reflects a
decline from the 1964 high point of 16 percent.

Health reflects R&D expenditures at 8 percent of total outlays for 1972,
compared with 30 percent in 1966. Even though R&D dollars have in-
creased considerably between those years, the costs of Medicare and Medi-
caid have grown even faster, greatly enlarging the health function through
outlays for health services.

For commerce and transportation the R&D share is growing rapidly, from 2
percent in 1960 to an estimated 7 percent in 1972.

Education and manpower has shown a tendency for its R&D expenditures
ratio to risefrom the low point of 5 percent in 1966 to an estimated 7
percent in 1972.

Natural resources is the only other function whose ratio of R&D work in
1972 is expected to be more than 5 percent of its total outlays. This ratio has
shown considerable fluctuation in the 1960-72 periodfrom 5 to 12 per-
cent. But when the ratio is calculated on the basis of gross outlays, which
exclude deductions for offsetting receipts, the ratio is between 4 percent
and 7 percent. (See footnote 1 in table, page 11.)

Agriculture and rural development is expected to have an R&D expenditure
ratio in 1972 between 4 percent and 5 percent. In the second half of the
1960's this ratio for this function tended to rise somewhat, fluctuating
between 3 percent and 5 percent, compared with an earlier range of 2
percent to 4 percent.

Community development and housing has also reflected a higher R&D ratio
in recent years. Since 1969 this ratio has ranged between 3 percent and 5
percent, and in 1972 it is expected to be just over 3 percent. The ratio was
less than 2 percent for all years prior to 1969.

For each of the remaining four functionsinternational affairs and finance,
veterans benefits and services, general government, and income security
the ratio of R&D expenditures to total outlays is less than 1 percent for the
entire 1960-72 timespan. However, the ratios for all functions except
income security have shown a slight tendency to rise.



Federal R&D expenditures for each function as a percent of total Federal outlays for each function, xpend

1960 1961 1962 1963 1964 1965 1966 1967

Total 8.5 9.5 9.7 10.8 12 3 12.4 11.8 10.7 8.5

Space research and technology 86.4 86.8 90.9 91.2 89.5 89.6 90.4 94.7 .4

National defense 13.8 15.5 15.2 15.1 16.2 15.9 13.9 12.6 .8

Health 36.7 36.8 39.3 40.0 40.6 35.9 29.6 13.1 .7

Education and manpower 6.2 7.0 7.9 8.8 10.3 8.0 5.4 5.5 .2

Commerce and transportation 1.8 2.0 2.0 2.4 2.2 2.5 3.4 4.5 .8

Natural resources ' 7.4 5.3 5.8 7.8 6.0 6.7 7.5 9.5 .4

Agculture and rural development 3.2 3.7 3.1 2.7 2.9 3.5 5.3 4.9

Community development and housing - (2) .1 (3) (3) 1.6 1.9 1.6

International affairs and finance .1 .1 .1 .2 .2 .4 .4 .4

Veterans benefits and services .3 .4 .5 .5 .6 .6 .6 .6 .3

General government .1 (2) (2) (2) (2) (2) .1 .1

Income security (2)
(2) .1 .1 .1 .1 .1 .1

1 The ratios in the table are based on total outlays (gross outlays minus offsetting receipts) as given in the 1972 Budget. However, there are relatively
the lease of mineral lands, disposal of public lands, and sales of power and timber). Therefore, the ratio of R&D expenditures to gross outlays (excludin
trend, 1960-72, as follows: 4.2; 4.0; 4.4; 4.8; 4.5; 5.0; 5.0; 5.4; 5.8; 6.4; 6.8; 5.6: 5.0.
1 Less than 0.05 percent
3 Not calculable because of minus total outlays.

Sources: National Science Foundation; Office of Management and Budget.
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on, xpenditures for each function as a percent of total Federal outlays for each functiontliscal years 1960-72

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
(est.)

1972
(est.)

8.5 9.5 9.7 10.8 12.3 12.4 11.8 10.7 9.6 9.0 8.2 7.7 7.4

.4 86.8 90.9 91.2 89.5 89.6 90.4 94.7 97.4 98.6 98.7 98.5 98.7

.8 15.5 15.2 15.1 16.2 15.9 13.9 12.6 11.6 11.2 10.9 11.6 11.6

.7 36.8 39.3 40.0 40.6 35.9 29.6 13.1 11.2 8.9 8.6 8.4 8.4

.2 7.0 7.9 8.8 10.3 8.0 5.4 5.5 5.7 6.2 5.9 6.0 7.1

.8 2.0 2.0 2.4 2.2 2.5 3.4 4.5 4.1 4.2 4.4 5.3 7.0

.4 5.3 5.8 7.8 6.0 6.7 7.5 9.5 12.0 10.6 9.9 10.2 6.5
2 3.7 3.1 2.7 2.9 3.5 5.3 4.9 3.8 3.7 3.9 4.9 4.5- (2) .1 (3) (3) 1.6 1.9 1.6 12 4.5 3.0 3.7 3.2

.1 .1 .1 .2 .2 .4 .4 .4 .4 .5 .8 .9 .8

.3 .4 .5 .5 .6 .6 .6 .6 .6 .7 .7 .6 .6

1 (2) (2) (2) (2)
(2) .1 .1 .1 .3 .2 .4 .5

(2) .1 .1 .1 .1 .1 .1 .1 .1 .1 .1 .1

iely
udin

s outlays minus offsetting receipts) as given in the 1972 Budget. However, there are relatively large offsetting receipts in the-natural resources area (fromsales of power and timber). Therefore, the ratio of R&D expenditures to gross outlays (excluding receipts) would show a lower level but a generally upward, 5.4; 5.8; 6.4; 6.8; 5.6; 5.0.

gement and Budget.
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Part II

FUNCTIONS IN DETAIL*

* Sections on functions are presented in order of total outlays in the 1972 budget.



NATIONAL DEFENSE

TOTAL FEDERAL OUTLAYS

(Billions of dollars)
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ERAL OUTLAYS
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NATIONAL DEFENSE

A comparison of changes in total outlays and R&D expenditures for na-
tional defense is shown as follows:

Average annual percent change

1960-66 1966-70 1970-71 1971-72
Total Federal outlays 3.6 9.0 4.8 1.4
Federal R&D expenditures 3.8 2.7 .9 1.5

fa i

and
?xp

erc

ling
Sou

wel

Ind
e d
ulL

mdi
rad

.A

National defense is by far the largest function in terms of both total Federal
outlays and R&D expenditures. However, total Federal outlays for national
defense in 1972 are expected to account for a smaller proportion of the
Federal budget-37 percentthan in any year during the 1960-72 period.

Even when sharp funding increases were occurring between 1965 and 1968
related to the wa- in Southeast Asia, the national defense share never rose
above 46 percent, still well below the 53 percent of 1960.

Total Federal outlays and R&D expenditures for national defense both grew
at about the same rate during the 1960-66 period. However, in the years
1966 to 1970, total outlays show a much higher growth rate than R&D
expenditures.

The ratio of R&D expenditures for national defense to total Federal outlays
for this function has gradually decreased from a high of 16 percent in 1964
to 11 percent in 1970. A slight increase to almost 12 percent is estimated
for 1972.

Year

Budget; Naticinal'Scivids
13



NATIONAL DEFENSE
Total Federal outlays by subfunctions

(Billions of dollars)
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Fiscal Year 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

(est.)
Military assistance 1.6 1.4 1.3 1.4 1.2 1.1 1.0 0.9 0.7 08 0.7 1,1 1.1Defense related

activities 0.2 0.1 01 (b) 02 0.1 -0.1 (b) 0.1 0.3 0.1 -0,1 0.1

(a) Research. development, test and evaluation
(1)1 Less than $50 million.

SOURCE: Office of Management and Budget
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Total Outlays

National defense outlays are divided among the following subfunctions:

Military personnelDOD-military (incl. retired military personnel)
Operation and maintenanceDOD-military
ProcurementDOD-military
Research, development, test and evaluation (RDT&E)DOD-military
Military construction and otherDOD-military
Allowances'DOD-military
Military assistance
Atomic energy2
Defenserelated activities

The largest relative increases over the 1960-72 period within the total na-
tional defense function have been in outlays for military personnel, from 26
percent to 30 percent, and for operation and maintenance, from 22 percent
to 26 percent. Military PiT&E accounted for 10 percent in 1960, increased
to a high point of 13 r acent in 1964, and back to an estimated 10 percent
in 1972. On the other hand, outlays for military procurement as a percent
of total national defense outlays, decreased during this period, from 29
percent to 23 percent.

Outlays for atomic energy have decreased in both absolute and relative
terms between 1960 and 1972. This trend is primarily due to the fact that
the procurement of raw materialsat its peak in 1960 accounting for 23
percent of outlays for atomic energy purposeswas terminated in 1971
with the fulfillment of existing contracts. At the same time there has been a
gradual decline in the production of special nuclear materials as a result of
decreasing requirements for plutonium and other reactor products for mili-
tary uses.

Outlays for military assistance also show an absolute decreasefrom $1.6
billion in 1960 to an estimated $1.0 billion in 1972and a relative decrease.
However, the 1972 figure represents a substantial increase from 1970.

' For all-volunteer force and civilian and military pay increases for DOD.
a In accordance with the OMB classification system the entire Atomic Energy Commission program

falls under the atomic energy subfunction within national defense even though approximately one-
half of such outlays are considered by MC to be primarily non-defense-orientedabout $1.2 billion
in the 1972 estimate. Most of these outlays could be considered part of the natural resources func-
tion, but portions could also be placed under health and education and manpower.
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NATIONAL DEFENSE

Federal R&D expenditures by subfunctions
(Millions of dollars)
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Fiscal Year

Programwide

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

(est.)

management support 256 551 637 531 585 542 504 426 339 458 413 498 498
Military sciences 362 507 616 838 878 573 619 610 521 571 501 496 486

Ships 154 209 190 219 264 249 283 296 261 329 362 330 465
Ordnance 222 212 227 208 280 330 361 343 324 336 381 327 340

Other DOD military 842 369 399 415 408 337 416 439 340 304 369 356 322
Emergency fund .. _... _ 15 45

Defenserelated activities 5 1 1 1 (a) (a) 1 1 1 1 1 1 1
Military assistance

CO Less than $500 thousand

SOURCES: Office of Management and Budget; National Science Foundation
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Research and Development

R&D expenditures for DOD-military include all expenditures from the
RDT&E appropriation except for small amounts used for R&D plantless
than $100 million in 1970, 1971 and 1972and minor amounts of R&D
support from other appropriations, primarily covering pay and allowances
of military personnel working in research and development.

RDT&E funds are divided by program areas which, in this report, are
treated as individual subfunctions under the national defense function.
Since national defense represents such a large portion of total Federal R&D
expenditures, this more detailed breakout than the subfunctions listed in
the 1972 Budget is used.

Development of a new weapons system from initial definition to comple-
tion of testing and introduction into the operating forces may require 5 or
more years. As the definition phase is completed and the new system
moves into full-scale development, sharp increases in funding are required,
but as this phase nears completion, funding falls off sharply. Thus, expendi-
tures for some of these activities, particularly missiles, aircraft, and astro-
nautics, show an erratic pattern with many sharp increases and decreases
over a given period.
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Trends in R&D Programs

Distribution of Federal R&D expenditures for national defense, by subfunction

1960 1966 1970 1971

(Dollars in millions)

1972

National defense, total $6,317.8 $7,887.9 $8,783.7 $8,860.9 $8,998.1

Percent distribution

Aircraft and related equipment
(DOD-RDT&E) 10.0 12.4 14.1 19.3 21.9

Missiles and related equipment
(DOD-RDT&E) 32.6 22.8 25.8 23.9 19.9

Other equipment (DOD-RDT&E) . 8.1 10.0 13.1 13.8 14.9
Atomic energy' 12.1 15.4 15.3 14.7 13.9
Programwide management and

support (DOD-RDT&E) 4.1 6.4 4.7 5.6 5.5
Military astronautics and related

equipment (DOD-RDT&E) 8.1 11.8 8.6 5.5 5.4
Military sciences (DOD-RDT&E) . 5.7 7.8 5.7 5.6 5.4
Ships, small craft and related

equipment (DOD-RDT&E) 2.4 3.6 4.1 3.7 5.2
Ordnance, combat vehicles and re-

lated equipment (DOD-RDT&E) 3.5 4.6 4.3 3.7 3.8
Other DOD 13.3 5.3 4.2 4.0 3.6
Emergency fund (DOD-RDT&E) . .2 .5
Defense-related activities .1 (2) (2) (2) (2)

1 In accordance with the OMB classification system the entire Atomic Energy Commission program
falls under the atomic energy subfunction of national defense. However, approximately one-half of
AEC's R&D expenditures, $625 million in the 1972 estimate, are considered to be non-defense-oriented.
Most of these funds could logically fall under the natural resources function, but portions could also
be placed under health and education and manpower.

z Less than 0.05 percent.
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Comments

AIRCRAFT AND RELATED EQUIPMENT

R&D expenditures for aircraft and related equipment show the largest in-
crease throughout the 1960-72 period of any subfunction in terms of share
of the national defense R&D total. They moved from 10 percent to an
estimated 22 percent. In 1972 for the first time in the period under study
the aircraft subfunction is expected to be the largest one within national
defense. Substantial increases in aircraft R&D programs are expected in the
current budget period (1970-72).

These increases primarily are due to the full-scale development of such
systems as the Navy F-14A fleet air defense fighter/interceptor and its
F-14B growth version; the S-3A antisubmarine warfare carrier-based air-
craft; the Air Force F-15 air superiority fighter; the B-1 advanced stra-
tegic bomber; and the F-5 international fighter.

Systems that will commence development in 1972 include the joint service
heavy lift helicopter; the Air Force A-X cloFe air support aircraft, the LAMPS
destroyer helicopter system; and the Army VTTAS logistics helicopter.

R&D programs with heavy funding in the second half of the 1960's and
nearing completion in 1972 include the Air Force F-111 tactical fighter
and the C-5A logistic transport, and the Navy EA-6B electronic warfare
aircraft.

Systems which were heavily funded and completed in the 1960's include
the Air Force 1F and 2A long-range interceptors, the XB-70 Mach-3
bomber; the Army Cheyenne Armed helicopter, and the advanced aerial
fire-support helicopter.

MISSILES AND RELATED EQUIPMENT

This subfunction has not only decreased in terms of its share of national
defense R&D expenditures, from 33 percent in 1960 to 20 percent in 1972,
but since 1968 R&D expenditures have decreased steadily to an estimated
$1.8 billion in 1972-the lowest level for the entire 1960-72 period.



The declining trend is primarily due to near completion of several major
systems such as the Minuteman (Air Force) and Poseidon (Navy) ballistic
missile systems; the Navy Condor and Air Force Maverick air-to-surface
missile systems; the Navy Phoenix air-to-air missile; the Air Force strategic
short-range attack missile (SRAM); and the Army SAM surface-to-air missile.
These systems were heavily funded in the 1960's.

However, increases are planned in 1972 for the undersea long-range missile
system (ULMS), the Navy Harpoon antiship missile and Agile air-to-air dog-
fight missile, and the Army terminal homing guidance technology.

Under continuing major development in the current period is the Aegis
fleet defense missile system and the Army SAM-D missile system for air
defense. The Safeguard antiballistic missile system, as well as other antibal-
listic missile system concepts, will be pursued to maintain the sufficiency of
our strategic forces.

Other missile programs that were heavily funded in the 1960's include the
Army Mauler tactical surface-to-air missile, the Nike-Zeus anti-missile missile,
the Pershing intermediate-range ballistic missile; the Air Force Atlas inter-
continental ballistic missile, the Skybolt air-launched ballistic missile; and
the Navy Typhon fleet air defense missile.

OTHER EQUIPMENT

Expenditures for research and development on equipment not separately
provided for under other DOD-RDT&E activities have steadily increased in
absolute and relative terms since 1964.

Emphasized in 1972 are the Airborne Warning and Control System
(AWACS), electronic warfare countermeasures, tactical sensor systems for
battlefield surveillance, and undersea surveillance systems.

ATOMIC ENERGY

The atomic energy subfunction (the entire R&D effort of AEC) accounts for
14 percent of the national defense R&D effort in 1972. But within total
national defense outlays the atomic energy share is only 3 percent.

Atomic energy R&D programs are
research and development 33 per
physical research 21 percent, bio
atomic energy programs 1 percent.
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Atomic energy R&D programs are divided as follows in 1972: weapons
research and development 33 percent; reactor development 38 percent;
physical research 21 percent; biomedical research 7 percent; and other
atomic energy programs 1 percent.

Reductions in the current (1970-72) period primarily occur in the under-
ground testing of nuclear weapons; in the NERVA nuclear rocket engine
development program; and in the development of small electric power
systems for space applications.

Increases are planned in the program to develop an economic liquid-metal
fast-breeder power reactor.

MILITARY ASTRONAUTICS AND RELATED EQUIPMENT

R&D expenditures for this subfunction in 1972 are expected to be below
the 1960 level.

The increase in the early 1960's and the sharp drop in 1964 were primarily
related to work on the Air Force Dynasoara manned vehicle with capabil-
ities for controlled reentry, a program that was started, then dropped. Also
heavily supported at that time was the Air Force Titan squadrons program,
an improved multipurpose space booster system.

After 1968 sharp decreases were mainly the result of the cancellation of the
Air Force Manned Orbiting Laboratory.

Major programs funded in the current (1970-72) period include military
communications satellite systems and ballistic missile early warning sys-
tems.

MILITARY SCIENCES

This subfunction reached a peak in 1964, both in terms of R&D expendi-
tures$878 millionand in terms of share of total R&D expenditures for
national defense-10 percent.

Since 1964, military sciences expenditures have gradually decreased to an
estimated $486 million, a reduction of 45 percent, and to 5 percent of the
national defense R&D total.
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SHIPS, SMALL CRAFT, AND RELATED EQUIPMENT Summary of current 1

This subfunction has shown substantial growth both in absolute and rela-
tive terms over the 1960-72 period.

Increases for 1972 are planned for the development and testing of hydrofoil
craft, surface effects ship prototypes, antisubmarine warfare sensors, ship-
board tactical communications, antiship warfare sensors, antiship missile
countermeasures, and computer-aided ship designs.

ORDNANCE, COMBAT VEHICLES, AND RELATED EQUIPMENT

Programs showing increases under this subfunction in 1972 include lasers
for the three services and advanced mines for both the Army and Navy.
Undergoing continued development are improved gun systems for the Air
Force and an "austere" version of the XM-803 main battle tank for the
Army.

Systems completing development are the MK-48 torpedo and the TOW and
Dragon antitank weapons.
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Summary of current national defense R&D programs

Aircraft and related equipment: DODRDT&E: Supports RDT&E efforts
related to development of airframes, engines, avionics, and other in-
stalled aircraft equipment. Covers applied research in a wide variety of
supporting technologies in areas such as flight dynamics, advanced air-
craft propulsion systems avionics, advanced weapons, and biotechnol-
ogy.
R&D centers funded include laboratories at Wright-Patterson Air Force
Base, the Naval Air Development Center, Johnsville, Pa., and the Army
Aviation Materials Laboratory, Fort Eustis, Va.

Missiles and related equipment: DODRDT&E: Includes RDT&E work
on missile systems of all types. In addition to funding contracts with
industry, covers a major portion of support for the operation of such
facilities as the Western Test Range, the White Sands Missile Range, the
Naval Weapons Center at China Lake, and the R&D programs at the
Army's Redstone Arsenal.

Other equipment: DODRDT&E: Covers RDT&E efforts on equipment
not separately provided for under other activities. Examples are ocean
engineering systems and technology development; chemical and biologi-
cal agent detection and protection devices; combat clothing; tactical
data processing systems; communications equipment;, improved logistics
and materiel handling; mapping and geodetic systems; and biomedical
projects.
R&D organizations funded include the Army Electronic Research and
Development Laboratories, the MITRE Corporation, and the Lincoln Lab-
oratories.



Atomic energy: AEC: Development and testing of safe and reliable nu-
clear weapons to meet national needs. Research effort primarily directed
toward improving weapons and conducting research on new weapons
with special characteristics adopted to new DOD weapons systems.
Work also conducted in environmental sciences in support of nuclear
weapons test operations.

Development, demonstration, improvement and safe operation of nu-
clear reactors and nuclear devices which may be used to generate elec-
tricity in power plants; to produce heat for process heat applications
such as desalting sea water;, to propel submarines or surface vessels; to
propel space vehicles; to furnish thermal and electrical power for at-
tended and unattended space, terrestrial, and undersea applications; and
to provide energy for use on lunar or planetary bodies.

Theoretical and experimental investigations directed toward discovery of
natural laws and new knowledge and toward improving understanding
of those aspects of the physical sciences related to the development,
use, and control of atomic energy.

Basic and applied biomedical research on the effects of radiation on
living organisms and on the environs ent; also research related to protec-
tion against the injurious effects of radiation. Methods are developed for
using radioactive materials in the diagnosis, treatment, and understand-
ing of human diseases, such as cancer.

Development of new uses of radioisotopes and radiation, and the civil-
ian applications of nuclear explosives (Plowshare).

Military astronautics and related equipment: DODRDT&E: R&D activi-
ties directed toward improvement of space technology for military pur-
poses and include investigation and development of specific military
applications for space vehicles. Both contractual and in-house efforts
related to space technology are funded.

Military sciences: DODRDT&E: Supports research in the physical,
mathematical, environmental, engineering, biomedical, and behavioral
sciences to gain needed scientific knowledge leading to applications of
military significance.
Principal support for the Naval Research Laboratory and some of the
Federally Funded Research and Development Centers provided. Also,
support to applied research efforts under allowable indirect costs permit-
ted under contracts funded from RDT&E and procurement appropria-
tions and let to industrial firms.
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Programwide management and support: DODRDT&E: Provides for the
Army and Navy for those costs of operatio.1, management, and mainte-
nance of research, development, and test facilities not distributed di-
rectly to other budget activities. Provides for the Air Force for certain
costs of central administration, including the Air Force Systems Com-
mand headquarters and divisions and several large RDT&E centers.

Ships, small craft, and related equipment: DODRDT&E: Includes
RDT&E work on ship structures and equipment, including propulsion
systems, and communications, navigation, and ocean surveillance sys-
tems directly affecting ship operations. Includes design, prototype fabri-
cation, and performance evaluation of new types of ships, sonars, coun-
termeasure devices, marine gas turbines, and nuclear propulsion plants.

A significant portion of the effort at the Naval Ships Research and Devel-
opment Center is funded under this category.

Ordnance, combat vehicles, and related equipment: DODRDT&E: Pro-
vides for the development, test, and evaluation of improved artillery,
guns, rocket launchers, mortars, small arms, mines, ,,, nades, torpedoes,
nuclear and chemical munitions, and conventional r-launched weap-
ons. Also includes exploration and eva,uation of new fuzes, propellants,
explosives, detonators, dispensers, and armor. Principal support for R&D
work at several Army arsenals and the Naval Ordnance Laboratory at
White Oak, Md. provided.

Emergency fund: DODRDT&E: Enables the Secretary of Defense to
support the exploitation of new scientific developments and technologi-
cal breakthroughs and to provide for other unforeseen contingences in
the RDT&E programs.

Defense-related activities: Office of Emergency Preparedness: Research
program to support OEP's responsibilities in the areas of emergency
preparedness and teler.onrnunications management.
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INCOME SECURITY
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INCOME SECURITY

A comparison of growth rates for total income security outlays and the
R&D programs within the income security function is shown below:

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 8.1 10.8 26.8 9.3
Federal R&D expenditures 31.0 6.3 21.5 17.2

Since 1960 a significant portion of each year's total Federal outlays has
been devoted to income securityalways 20 percent or moreand that
portion has been increasing since 1968, moving from 20 to 29 percent.

In fact, since 1968 no functional group has reflected funding increases of
equal magnitude in absolute dollars. Between 1968 and 1971 income secu-
rity accounted for 55 percent or more of the annual increases in total
Federal outlays. In 1971-72 the comparable figure is 45 percent.

R&D programs in the income security area have grown rapidly from very
small beginnings but have never risen above one-tenth of 1 percent of the
income security total.
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The income security function is comprised of three subfunctions:

Retirement and social insurance
Public assistance
Social and individual services

Retirement and social insurance accounts for four-fifths of the outlays under
income security. This subfunction is made up of payments to old-age,
survivors, and disability insurance beneficiaries, also to those who are tem-
porarily unemployed.

Under public assistance cash assistance is provided to those who have little
or no means of support: one-parent families with dependent children, the
aged, blind, or disabled. Food stamps are also made available to these
groups.

Social and individual services are rendered to public assistance recipients,
including efforts in foster care, adoption, and vocational rehabilitation.
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Federal R&D Expenditures by
Subfunctions and Agency Programs

SOCIAL AND INDIVIDUAL SERVICES
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National Science Foundation

Research and Development

Trends in R&D Programs

Income security, total

1960

$ 7.7

1966 1970 1971

(Dollars in millions)

$39.7 $50.7 $61.6

1972

$72.2

Percent distribution

Social and individual services .. 100.0 100.0 100.0 100.0 100.0

Social and Rehabilitation Service
(HEW) 72.7 93.5 76.0 78.9 79.8

Social Security Administration
(HEW) 27.3 6.5 24.0 21.1 20.2

Retirement and social insurance
Public assistance

Comments

Although social and individual services covers 100 percent of the R&D
expenditures under income security, this subfunction is expected to
account for only 3 percent of the total income security outlays in 1972.
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HEW Social and Rehabilitation Service R&D programs, the source of over
three-fourths of such expenditures in nearly all years, show particular
growth in the current budget period stemming from increased efforts to
find ways to get better results with social service operating programs.



SOCIAL AND INDIVIDUAL SERVICES

Social and Rehabilitation Service: HEW: Pioneering projects devoted to
developing new techniques and accumulating information in the general
area of aging and its relationships to social arrangements and organiza-
tion within the larger society.

Grants in child welfare support studies on the development of more
effective ways of getting needed services to disadvantaged people.

Also, research to develop new techniques and knowledge to increase
efficiency of services to the mentally retarded and to help in vocational
rehabilitation of mentally, physically, or culturally handicapped individu-
als.

The Special Center program conducts large-scale programmatic research
in conjunction with selected universities in such fields as rehabilitation
medicine, mental retardation, deafness, and interdisciplinary social sci-
ences. Additional centers planned in neurophysiology and epilepsy.

Research conducted into strengthening ongoing statistical reporting pro-
grams, including research into automation, better analysis and forecast-
ing techniques, better reporting systems.

Social Security Administration: HEW: Long-range research to project and
interpret changing demographic, economic, and social trends relating to
overall economic and social policy. Special studies on utilization of
health services. A continuing survey on the disabled population. Studies
of the retirement process and of survivors of deceased workers. Compar-
ative studies of social security programs throughout the world.



HEALTH
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PENDITURES

HEALTH

This function has shown substantial growth in all periods and at the following
rates:

(Percent of R & D total) Average annual percent change
10

..... .

I

.

I

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 22.0 50.4 14.9 7.2
Federal R&D expenditures 18.1 10.3 11.6 7.9

Although health is the third most important function in terms of total
outlays, it has been in this position only since 1968. In 1960 the health
function was in 11th place.

0
Between 1966 and 1970 health outlays rose at a much higher average68 70 72

ear (est.) annual growth rate than any other function. Virtually all of the increase
can be traced to funding of Medicare and Medicaid programs, beginning in

PENDITURES
UTLAYS

1966. Although in the current period the rate of growth is diminished,
yearly dollar increases are substantial.

R&D expenditures grew more rapidly in earlier years than between 1966
and 1970, but in the current (1970-72) period research and development
are about keeping pace with overall health outlays.

Actual R&D expenditures have risen significantly between 1960 and 1972,
and so has their share of total Federal R&D expendituresfrom 4 percent

. in 1960 to 9 percent in 1972. As a portion of the total health function,
however, R&D expenditures have dropped dramaticallyfrom 37 percent
in 1960 to 8 percent in 1972because of the even higher rise in total

I I I I I outlays.

ear
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et; National Science Foundation
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Within the health function there are three subfunctions:

Providing or financing medical services
Development of health resources
Prevention and control of health problems

The subfunction, providing or financing medical services, has been first in
growth since 1966. Under medical services the Medicare progrim gives
protection against medical costs for almsst all the aged in the United
States. At the same time Medicaid provides health services on a State-match-
ing basis to needy families. Maternal and child health, family planning
services, Federal Employee Health Benefits, and the provision of services in
HEW medical facilities are additional parts of the medical services subfunc-
tion.

Development of health resources includes biomedical and mental health
research, health manpower training, construction of health facilities, and
improving organization and delivery of health services.

Prevention and control of health problems includes environmental health,
prevention and control of disease, operating support of community com-
prehensive and mental health centers, and protection of the consumer, as
well as certain mental health activities.
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Research and Development

Trends in R&D Programs

Health, total

1960

$ 277.5

1966 1970 1971

(Dollars in millions)

$ 753.7 $1,117.3 $1,250.2

1972

$1,348.4

Percent distribution

Development of health resources. 93.3 91.2 90.7 89.8 89.8

National Institutes of Health
(HEW) 81.8 80.3 78.7 77.8 78.2

Health Services and Mental Health
Administration (HEW) ' 11.5 10.9 12.0 12.0 11.6

Prevention and control of health
problems 6.6 8.7 8.1 9.2 9.7

Environmental Control and Air
Pollution Control (EPA) .. 3.0 4.4 4.9

Health Services and Mental Health 35.8 37.3
Administration (HEW) 2 3.5 3.1 2.7

Food and Drug Administration
(HEW) 8 1.4 1.6 1.8 2.1

Providing or financing medical
services .1 .1 1.1 1.0 .5

Health Services and Mental Health
Administration (HEW) .1 .1 1.1 1.0 .5

Mental health, health services R&D, research in hospital construction, national health statistics,
scientific activities overseas.

2 Disease control. Data shown for HSMHA (disease control) for the current (1970.72) period includes
elements of environmental health formerly under the purview of HEW's Environmental Health Services
(EHS). The remainder of the EHS environment health program plus all of the air pollution program is
included under EPA for the 1970.72 period.

3 Data are lacking in sufficient detail to divide between HSMHA and i7PA the R&D dollars previous to
1970 that were under EHS and its predecessors.

4 Maternal and child health, patient care and special health services, Indian health services.
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Federal R&D Expenditures by
Subfunctions and Agency Programs

DEVELOPMENT OF HEALTH RESOURCES
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Comments

In terms of R&D expenditures for health, the development of health re-
sources subfunction accounts for approximately 90 percent of the total.

The National Institutes of Health, which makes up approximately 78 per-
cent of all health R&D programs, is composed of 10 separate institutes
devoted to R&D activities in specific areas of health, plus certain related
subdivisions, such as health manpower and biologic standards.

Within NIH the relative shares of the institutes in 1972 are:

National Cancer Institute: 20 percent

National Heart and Lung Institute: 15 percent

National Institute of Arthritis and Metabolic Diseases: 11 percent

National Institute of General Medical Sciences: 8 percent

National Institute of Allergy and Infectious Diseases: 8 percent

National Institute of Neurological Diseases and Stroke: 8 percent

National Institute of Child Health and Human Development: 8 percent

National Institute of Dental Research: 3 percent

National Institute of Environmental Health Sciences: 2 percent

National Eye Institute: 2 percent

The Health Services and Mental Health Administration encompasses a
range of R&D interests within the development of health resources sub-
function. Of these, Mental Health makes up the main share. Other HSMHA
activities include health services research and development and R&D efforts
connected with hospital construction, national health statistics, and over-
seas programs.

Within HSMHA, R&D work in health services is responsible for the strong
dollar rise in the current period.

Second in R&D expenditures is prevention and control of health problems.
Here are placed R&D programs designed to reduce air and water pollution
and to protect the consumer against harmful drugs and food products.

Work within this area ref.ects the shifts in emphasis placed on different
national health problems between 1960 and 1972. Whereas R&D work on
chronic and communicable diseases took the lead in 1960, now the chief
activity is found in R&D efforts to control environmental health hazards.

PROVID
;lions of d

15

10

5

0

1960 62

deve
90 pei

es up
ed of

I healtl
ogic st.

tes in

ent

Disea

ces: 8

Diseas

and St

an Deg

rcent

Sciem

ministr
nt of
e main
evelor
I healt

is resp

contra
duce a
ugs an

mphasi
972. IA
lead it
nment

SOURCES: 0

Providing or financi
health R&D expend!
total health outlays

Since 1969 fairly siza
child health services
of 10 dollars spent
area. Other program
health.



development of health re-
90 percent of the total.

es up approximately 78 per-
ied of 10 separate institutes
I health, plus certain related
ogic standards.

tes in 1972 are:

ent

c Diseases: 11 percent

ces: 8 percent

Diseases: 8 percent

and Stroke: 8 percent

an Development: 8 percent

rcent

Sciences: 2 percent

ministration encompasses a
nt of health resources sub-

e main share. Other HSMHA
evelopment and R&D efforts
I health statistics, and over-

is responsible for the strong

control of health problems.
duce air and water pollution
ugs and food products.

mphasis placed on different
972. Whereas R&D work on
lead in 1960, now the chief
nmental health hazards.

Federal R&D Expenditures by
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Providing or financing medical services accounts for 1 percent or less of
health R&D expenditures, contrasted with the ratio of this subfunction to
total health outlaysd0 percent of the total in 1972.

Since 1969 fairly sizable R&D programs have been initiated in maternal and
child health services, and currently these account for approximately 8 out
of 10 dollars spent for research and development in the medical services
area. Other programs are devoted to R&D work in patient care and Indian
health.
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National Institutes of Health: HEW: The Institutes conduct, foster, and
support research, development, and training programs that are designed
to produce, test, and apply new knowledge to the causes, prevention,
diagnosis, treatment, and control of the diseases in their respective areas.
Most of this work is in the biomedical field.
R&D activities are carried out through the mechanism of research grants,
direct laboratory and clinical research, and collaborative R&D programs
conducted under contracts. Government laboratories and clinical facili-
ties, universities, nonprofit institutions, and commercial concerns are
used in the performance of Institute R&D programs.

HSMHA: Mental Health: HEW: Grants are awarded on a project basis for
clinical, psychopharmacological, service developmental, and behavioral
research in mental illness. Health support is !-T.;ven to clinical research
centers, research in special areasalcoholism, drug abuse, violence
and child mental health, and general research.
Direct R&D support is given to laboratory and clinical research in the
behavioral and biological sciencespsychiatry, socioeconomic studies,
neurobiology, and neurochemistryand in special mental health prob-
lem areasnarcotic addiction, alcoholism, neuropharmacology, and clin-
ical psychopharmacology.
Health Services Research and Development: Analyses are conducted of
economic, social, and technological factors which affect the organiza-
tion, financing, and utilization of health services. In 1972 the R&D effort
will be expanded into health maintenance organization-like settings.
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PREVENTION AND CONTROL OF HEAL1H PROBLEMS

Environmental Control and Air Pollution Control: EPA: Under air pollu-
tion control, grants awarded to universities and other nonprofit institu-
tions to conduct research into air pollution problems. Contracts relating
to fuels and vehicles are used to accelerate research and development
into new and improved methods for prevention and control of air pollu-
tion from combustion of fuels. Special emphasis placed on development
of technology for the control of sulfur oxides.
Direct operations include research into nature and extent of air pollu-
tion, its transport, its effects on humans, other biological systems, prop-
erty, and the atmosphere itself, and in improvement in the means for
controlling pollution.
Under environmental control solid-waste management includes research
and development to ensure health protection and improved solid wastes
disposal practices and technology. Also, radiological health includes re-
search on the sources, levels, and effects of radiation, and development
of criteria and standards for protecting the public.
Under pesticide research, grants awarded to State agencies, to i niversi-
ties, and to other institutions for the study of human health hazards
associated with the use of pesticides and the finding of better techniques
for investigating the biological hazards.
Studies conducted on the effects of pesticides on marine life and on the
ecology of fishery iesources that depend on estuaries and coastal en-
vironment. Research also conducted on pesticide-wildlife relationships
and control methods.

HSMHA: Disease Control: HEW: Research grants awarded to organiza-
tions, institutions, and individuals for research connected with epide-
miology, prevention, laboratory diagnosis, and treatment of communica-
ble diseases at the community level. Studies conducted in epidemiology,
prevention, detection, diagnosis, and therapy of tuberculosis. Research
and evaluation activities carried on in veneral disease diagnosis, immuni-
zation, therapy, and control.
Research and evaluation activities directed to the identification of spe-
cific factors that cause nutritional diseases, relationship of nutrition to
other health problems, and determination of extent of nutritional prob-
lems.

Research conducted to improve and standardize laboratory methodology
and evaluate techniques, materials, and reagents.



Health research conducted toward prevention and control of occupa-
tional hazards and diseases.
Basic and applied research conducted on the sources, levels, and effects
of both ionizing and nonionizing radiation and on means of protecting
the public.
Community environment management focuses on research and manage-
ment of environmental conditions associated with man's home, neigh-
borhood, metropolitan area, and regional complexities.

Food and Drug Administration: HEW: Research and training grants
awarded to State agencies, to universities, and to qualified nonprofit
institutions for studies to determine harmful properties in milk and food
and to develop methods to detect and prevent food contamination.
Intramural and extramural studies conthicted of food contamination as

well as long-term, low-dose chemical feeding studies in animals. Chemi-
cal contamination in food covers such problems as natural poisons, drug
residues, and food additives.

Research conducted in the safety and efficacy of drugs, notably oral
contraceptives and drugs chemically identical but not therapeutically
equal. Research grants awarded to universities and other eligible institu-
tions for study of accidental poisonings, burns, and other injuries related
to use or misuse of potentially hazardous products.

Development includes laboratory screening procedures, standardization
and simplification of methods for identifying contaminants, better analyt-
ical methods, and methodology research.

PROVIDING OR FINANCING MEDICAL SERVICES

HSMHA: Maternal and Child Health: HEW: Supports research that shows
promise of substantial contribution to the advancement of maternal and
child health or crippled children's services and that studies the effective-
ness of such programs. Research grants, contracts; or jointly financed
cooperative arrangements are used.

Efforts made to improve existing services, develop new programs, reduce
costs, identify needs. Emphasis centers around infant mortality, nutri-
tional needs of preschool children, development of prostheses for chil-
dren, health needs of retarded children, and, more recently, around
studies of health problems of low-birthweight infants.
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COMMERCE AND TRANSPORTATION
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COMMERCE AND TRANSPORTATION

Total outlays and R&D expenditures for the commerce and transportation
function in selected time periods changed as follows:

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 6.9 6.7 22.9 4.4
Federal R&D expenditures 19.0 14.2 46.6 26.5

Commerce and transportation R&D expenditures are increasing more rap-
idly than total outlays, particularly in the current (1970-72) period. Thus,
the share of R&D activities within the commerce and transportation func-
tion has tended to growfrom 2 percent in 1960 to 7 percent in 1972.

Research and development in this area is also accounting for more of total
Federal R&D expendituresalmost 5 percent in 1972 (up from 1 percent in
1960).

The decrease in total outlays in 1972, which follows a long-term growth
trend, is attributable primarily to an anticipated postal rate increase that
will reduce net outlays in the postal service subfunction.
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The commerce and transportation function has seven subfunctions:

Ground transportation
Air transportation
Postal service
Water transportation
Area and regional development
Advancement of business
Regulation of business

Between 1960 and 1972 ground trosportation has been the most heavily
funded subfunction.

However, in relative terms, the largest increases have been shown in air
transportation and area and regional development.
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Research and Development
Trends in R&D Programs

1960 1966 1970 1971 1972
Commerce and transportation, (Dollars in millions)

total $ 85.1 $241.5 $410.5 $601.9 $761.5

Percent distribution

Air transportation 44.9 58.5 40.9 49.9 47.9

Supersonic Aircraft (DOT) - 41.1 27.1 38.6 36.9
Federal Aviation Admin. (DOT) 44.9 17.4 13.7 11.3 11.0
Advancement of business 36.3 28.9 28.1 22.8 19.4
National Oceanic and Atmospheric

Administration (Commerce) 15.5 15.4 17.9 14.1 11.8
National Bureau of Standards

(Commerce) 15.3 10.8 7.1 5.2 4.5
Office of the Secretary (DOT) - .4 1.8 2.2 1.9
Office of Business Economics

(Commerce) 1.5 1.1 .9 .6 .6
Office of Telecommunications

(Commerce) - - - .4 .4
Bureau of the Census

(Commerce) 1.2 .8 .3 .2 .2
Patent Office (Commerce) .5 .2 .1 .1 .1
Small Business Administration 2.4 .2 (') (') (')
Ground transportation 5.4 3.3 15.5 15.0 18.7

Urban Mass Transportation
Administration (DOT) - - 3.8 5.0 7.8

National Highway Traffic Safety
Administration (DOT) - - 2.6 3.7 4.7

Federal Highway Administration
(DOT) 5.4 2.5 6.6 3.9 3.8

Federal Railroad Administration
(DOT) - .8 2.0 2.0 2.1

Urban Mass Transportation (HUD) - - .5 .4 .3

Water transportation 6.1 5.5 5.6 5.1 6.9

U.S. Coast Guard (DOT) .7 3.1 4.0 3.2 4.8
Maritime Administration

(Commerce) 5.4 2.4 1.6 1.9 2.1
Postal service 6.9 3.4 7.2 6.2 6.4

Bureau of Research and Engineer-
ing (Postal Service) 6.9 3.4 7.2 6.2 6.4

Area and regional development - (') 2.3 .8 .6

Economic Development
Administration (Commerce) - (9 2.3 8 .6

Regulation of business 4 .3 .3 .2 .2

Federal Trade Commission .1 .1 .1 .1 .1
Federal Communications

Commission .1 .1 .1 .1 .1
Civil Aeronautics Board .1 (') .1 (') (')

Less than 0.05 percent.
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Comments

In R&D expenditures, air transportation has accounted for the largest funds
by far. Since 1965, the primary reason is the high development cost asso-
ciated with the civil supersonic air transport program.' In 1972 air transpor-
tation R&D programs are expected to represent 48 percent of all R&D
efforts in the commerce and transportation function, although air transpor-
tation programs as a share of total outlays are expected to be 17 percent.

Relatively large increases are estimated for the R&D activities of the Federal
Aviation Administration during the current budget period. These increases
are to permit the continuation of advanced research and development on
equipment and techniques to fully automate certain elements of the air
traffic control system to enable it to handle safely increasing volumes of
aircraft.

A number of R&D programs are related to advancement of business. The
R&D activities of Commerce's National Oceanic and Atmospheric Adminis-
tration (NOAA) and Commerce's National Bureau of Standards (NBS)
account together for 16 percent of the entire function total in 1972.

Expenditures for the SST in the table opposite are based on the President's 1972 budget
and do not reflect congressional action on development funds for the last 3 months of fiscal year
1971 or any action for fiscal year 1972.
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The National Oceanic and Atmospheric Administration (NOAA) came into
existence in October 1970 and is comprised of various marine-related activi-
ties that were formerly conducted by other agencies: weather forecasting,
coast and geodetic survey activities, commercial and sport fisheries man-
agement, marine minerals technology, oceanographic data collection and
analysis, oceanographic instrumentation, data buoy development, the Sea
Grant programs, and the Great Lakes survey. However, the data are shown
as though these programs had been part of NOAA since 1960.

In 1972 the NOAA increases will be directed to strengthening research on
weather modification, improving detection and tracking of violent storms,
and developing new methods for more accurate weather observation and
forecasting; also to research directed toward conservation, development,
and improved management of commercial fishery resources; and to the
preparation for two international projects, the International Field Year for
the Great Lakes and the tropical experiment of the Global Atmospheric
Research Program.

In 1972 NBS will expand its research program to develop improved stand-
ards of physical measurement, to advance computer technology and pollu-
tion abatement technology, and to develop industrial and consumer prod-
ucts standards. Additional emphasis will also be given to building technol-
ogy and flammable fabrics research programs.
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Ground transportation is expected to make up 19 percent of all R&D
expenditures within commerce and transportation in 1972, compared with
ito 49-percent share of total outlays.

All ground transportation R&D programs have shown large relative increases
since 1966, but the largest dollar increases are expected in the current
budget period. These increases are most marked in the areas of urban mass
transportation and national highway safety.

Increases in mass transportation are to initiate projects involving construc-
tion of new types of urban transportation systems in selected localities.

Under highway safety, increases are directed to expanded research on
techniques to counter driving by alcoholics and on improving the lifesaving
characteristics of motor vehicle structures and systems. Additional funding
will also be used for highway planni.ig and research grants to States.

Water transportation covers two R&D programs, but only since 1966 has
the U.S. Coast Guard had larger dollar programs than the Maritime Admin-
istration. These programs have continued to grow absolutely and relatively.
While the Maritime Administration has continued its programs relating to
more efficient and competitive ship designs and operations, the Coast
Guard, in addition to its rescue and safety work, has reflected the increased
public pressure for better management of the environment.

The steep growth for the postal service in the current period reflects re-
sponse to legislation passed in 1966 to encourage and advance the R&D
programs of the Post Office Department.2

Engagement in R&D programs under area and regional development has
been sporadic from one year to the next. Most of these programs have
been in the field of economics and have been used as background for the
formulation of operating programs for aiding depressed regions.

For regulation of business total R &1) funding has increased gradually since
1964, mainly from growth in R&D programs of the Federal Communications
Commission but also from work on the part of the Federal Trade Commis-
sion.

Under legislation enacted in 1970, the Post Office Department will be replaced by the United
States Postal Service in fiscal year 1972. The new Postal Service will be an independent establishment
of the executive branch, directed by a bipart.san 11-member Board of Governors.
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Civil Supersonic Aircraft: DOT: Development' of a supersonic transport
that will be safe, economically profitable, and more technically advanced
than any other commercial aircraft.

Federal Aviation Adininistration: DOT: Development focuses on systems
for automation of air traffic control and toward solution of the problem
of inadequate capacity in the airports/airways system. R&D programs
conducted in navigation toward modernization, improvement, and
expansion of the common system navigation facilities in the United
States and overseas areas. R&D programs in aviation weather are di-
rected toward development of dev,.:es and techniques for the communi-
cation and display of weather information in cooperation with DOD and
Commerce. Study, development, and evaluation of devices conducted to
enhance safety of civil aircraft, in cooperation with DOD and NASA.
Aeromedical research directed toward the identification and elimination
of those physical, physiological, and psychological factors which may
affect personnel engaged in operation of the air traffic control systems.

ADVANCEMENT OF BUSINESS

National Oceanic and Atmospheric Administration: Commerce: Pro-
grams designed to increase the understanding of the composition and
dynamics of the atmosphere, and to develop better instrumentation and
techniques for weather observing, analysis and forecasting.
Research directed toward improvement of NOAA's mapping and chart-
ing, data acquisition, analysis, processing, and production capability and
toward increp.6ing understanding of ocean and lake properties, proc-
esses, and environmental interactions.

Research also directed toward understanding the intricate processes and
phenomena of the solid earth, including deterioration of the size and
shape of the earth and seismological studies and warnings.

Research covers living marine resources and improved methods of sport
fishery management.
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program helps determine the

most beneficial method of data selection, collection, and use.
The national Sea Grant program covers research to assist in the intelli-
gent utilization of resources of the seas and in the development of the
resource potential of the U.S. Great Lakes.
The development of a system of automatic ocean buoys for obtaining
oceanic and atmospheric data is also part of the OAA program.
Participation in the Global Atmospheric Research Program and the Inter-
national Field Year for the Great Lakes also included.

National Bureau of Standards: Commerce: Ensures meaningful, reliable,
reproducible, and compatible physical measurements to users of science
and technology.
Programs include development, maintenance, and improvement of the
standards of physical measurement compatible with those of other na-
tions; e.g., national standards for measurement of some 40 physical
quantities. Research is conducted to learn new and improved ways to
measure the physical and chemical properties of matter, materials, and
natural phenomena.
Transfer services transfers the results of the Bureau's work to other
elements of the Nation's measurement system. Emphasis planned for
multidimensional metrology, laser measurements, operation of a newly
rebuilt and relocated standard frequency broadcast station, and funda-
mental research on reference materials.
Programs conducted in areas where problems exist in effective use of
technology; e.g., biomaterials, metals, alloys, polymers, inorganic and
composite materials, measurement methods related to environmental
pollution abatement, R&D in building materials, aid to effective Govern-
ment use of automatic data processing, electronic technology.
Other activities promote a technical basis for equity in trade;, standards
and methods to promote public safety; research and development in
information sciences.

Office of the Secretary: DOT: Transportation policy and planning in-
cludes programs to forecast transportation demand, to develop models
to help assess alternative courses of action, to conch ^t economic and
statistical studies, and to examine the interrelationship of transportation
with changing economic, social, aesthetic, and environmental factors.
Projects carried out to advance transportation technology; to seek solu-
tions to intermodal transportation problems; to forecast new technol-
ogy; to conduct research on longer-range technical problems. Environ-
mental studies related to SST operations yin be given high priority.
Research and studies to facilitate the flow of passengers and cargo aim at
the modernization of transportation documentation and procedures. Pro-
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jects also aimed at cooperative R&D arrangements with foreign coun-
tries.
Other projects provide technical studies on consumer affairs, hazardous
materials, and pipeline safety.

Office of Business Economics: Commerce: R&D work in preparation of
national income and product data, with analysis of business trends, and
with computation of the balance of international payments. All work
related to national accounts of the short- and long-range outlook for the
economy.

Office of Telecommunications: Commerce: Research, engineering, and
analyses undertaken concerning economic opportunities for community
cable distribution, communications alternatives for law enforcement and
public safety, impact of new shared communication services, economic
implications of various telecommunication interconnections and attach-
ments, and radio resource management and economics.

Bureau of the Census: Commerce: R&D work on survey methods and
techniques, including sample survey methods and theory, questionnaire
design, response errors, equipment design and utilization, computer edit-
ing. Also, analytical techniques, including those for geographic analysis,
to increase usefulness of data per unit of cost.

Patent Office: Commerce: Research devoted to devising solutions to
search problems, particularly by mechanical methods of storage and
retrieval. Also Patent Office data base program being designed to pro-
vide for the first time the full text of patents in machine-readable form.
Ongoing effort with computer-oriented linear notation for chemical
structures to be used for patent searches. Development of mechanized
search files in selected art areas.

Small Business Administration: Studies affecting competitive strength of
small business and of the effect on small business of Federal laws,
programs, and regulations. Feasibility studies, market research, and iden-
tification and development of new business opportunities.

GROUND TRANSPORTATION
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grants and contracts

awarded to assist in development, testing, and demonstration projects in
all phases or urban mass transportation. Grants awarded to public and
private nonprofit institutions of higher learning to help carry out compre-
hensive research in the problems of transportation in urban areas.

National Highway Traffic Safety Administration: DOT: Motor vehicle and
highway safety research and development and the collection of data to
determine the relationship between motor vehicle or motor vehicle
equipment performance characteristics and (1) crashes involving motor
vehicles, and (2) the occurrence of death or personal injury as a result of
such crashes. Includes research projects on techniques to counter driving
by alcoholics, to improve the crash survivability features of motor vehi-
cles, and to fabricate a small number of experimental safety vehicles.

Federal Highway Administration: DOT: Research and development in
traffic operations with primary emphasis on reducing traffic slow-downs
in urban communities, especially during the peak hours of commuter
travel.
Research into social and economic aspects of highway dev ,lopment and
highway use to understand the needs, consequences, and interrelation-
ships of present and future transportation systems.
Research to provide new methods for building highway facilities through
(1) improved design methods, (2) improved specifications for materials,
and (3) more effective engineering processes and use of computers.
Program will also emphasize research into the cr es of bridge failures
and faster improved bridge-inspection techniques.

Federal Railroad Administration: DOT: Research, development, and test-
ing of new or improved high-speed ground transportation systems or
components thereof, including vehicle propulsion and control, commu-
nications, and guideways.
Railroad research c.irected toward solving critical safety problems, en-
hancing the environment, and promoting transportation efficiency. Dur-
ing 1972, major emphasis will be placed on research related to train acci-
dents caused by defective tracks and roadbeds, equipment systems, or
human error.

WATER TRANSPORTATION

U.S. Coast Guard: DOT: Projects to increase search effectivciiess and to
improve rescue capability under adverse weather conditions. Work to-



ward improvement in aids to navigation and marine traffic information
systems in harbor areas, and development of a light-weight buoy system.
Development of safety requirements for nonmilitary submersibles as well
as development of better understanding of loading constraints, new con-
cepts of design and operation of new vessels with emphasis on minimiz-
ing chances of pollution, work on fire-fighting equipment;, analysis of
marine accidents.
Testing of containment systems for oil pollution in the coastal and off-
shore environment; development of oil recovery systems and oil slick
surveillance and forecasting systems.
Research leading to development of a Hazardous Material Information
System.
Efforts toward reduction of boating accidents.
R&D work in oceanography, meteorology, and polar operations with
emphasis on law enforcement responsibilities relating to pollution.

Maritime Administration: Commerce: Research planned to raise the
level of marine scientific knowledge to advance the technological base
upon which ships are designed, built, and operated. Primary research in
hydrodynamics, propulsion, ship structures, navigation-communications
electronics, and information-dissemination facilities and systems.
Economic research on transportation demands to help project ship num-
bers and characteristics; economic analyses of total transportation sys-
tems to determine economic and military requirements for future com-
mercial shipping.

Advanced ship engineering and development, including nuclear and
non-nuclear ship design programs, subsystems development, manage-
ment systems, shipyard methods, development of come urer-aided design
programs.

Applied research into ship and port operations, covering equipment and
procedures for navigation, cargo handling, automated control systems,
containerization, manning, training and maintenance.

POSTAL SERVICE

Bureau of Research and Engineering: Postal Service: In-house and con-
tractual general research, applied research, and development conducted,
as well as systems planning and design, and industrial engineering pro-
grams. Programs involve application of advanced management sciences
and technical skills to the identification and evaluation of new techno-
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evaluation of new techno-

logical capabilities, the improvement of the working environment, and
the planning and design of postal facilities and mechanized systems.

AREA AND REGIONAL DEVELOPMENT

Economic Development Administration: Commeice: A continuing pro-
gram of research, training, and education performed through contracts
and grants. The best talent available in universities, other governmental
agencies, and private institutions helps determine the causes and reme-
dies of unemployment, underemployment, and low incomes. Resulting
information made available to help guide the formulation and evaluation
of remedial programs.

REGULATION OF BUSINESS

Bureau of Economics: Federal Trade Commission: Studies of competitive
practices in various lines of industry and trade; basic research in the
economics of concentration and integration. Bureau of Deceptive Prac-
tices: Reviews from a scientific standpoint on the truth or falsity of
advertising of products. Monitoring of research on drugs and devices to
determine therapeutic value in relation to advertised claims. Bureau of
Textiles and Furs: Laboratory tests on textile fabrics and woolen fabrics
for fibre content and flammability; on fur products to determine type of
fur and presence of dyeing or bleaching.

Federal Communications Commission: Broad studies conduced de-
signed to improve utilization of the radio spectrum. Studies are made of
feasibili ;nd methodology of increased intra- and inter-service sharing
of frequencies. Study made of regulatory issues involved in the interde-
pendence of computers in the communications industry. Study under-
taken of broadband communications technology to plan for orderly
growth of new methods of communication. Design and development of
a computerized system for making frequency assignments for microwave
systems is part of the program.

Bureau of Economics: Civil Aeronautics Board: Research into economics
of the air carrier industry, primarily in connection with the Board's
regulatory function. Recurring and special statistical reports for Govern-
ment, industry, and public use.
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VETERANS BENEFITS AND SERVICES

TOTAL FEDERAL OUTLAYS

(Billions of dollars)
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VETERANS BENEFITS AND SERVICES

Growth rates for this function are given in the following table:

0.4 Average annual percent change

02

0

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 1.5 10.0 14.9 6.8
Federal R&D expenditures 17.5 10.9 5.5 1.1

ran
stain

cl.s.

68 70

PENDITURES
UTLAYS

72

(est.)
Outlays for the veterans benefits and services function have grown fairly
rapidly since 1966, mainly as a result of stepped-up military activities which
added to veteran needs.

Total outlays have almost doubled in the 1960-72 period whereas R&D
expenditures have more than quadrupled. Even so, R&D expenditures still
make up less than 1 percent of total outlays for veterans benefits and
services.

The fact that such a high proportion of veterans benefits and services
payments are determined by the number of eligible beneficiaries makes for
stability of growth. This function has always been one of the larger ones in
total outlays, but within total Federal R&D expenditures the veterans bene-
fits and services R&D share is one of the smallest.
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VETERANS BENEFITS AND SERVICES
Total Federal outlays by subfunctions

(Billions of dollars)
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(a) This subfunction is expected to have more
incoming receipts than expenditures in 1972.

SOURCE: Office of Management and Budget
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Veterans benefits and services is divided into five subfunctions:

Income security for veterans
Hospital and medical care for veterans
Veterans education, training, and rehabili _. ,n

Other veterans benefits and services
Veterans housing

The income security subfunction has always led the others in size of total
outlays, and in 1972 approximately 65 percent of all veterans benefits and
services outlays are expected to be in the form of compensation, pension,
and life insurance payments.

! Hospitai and medical care is next in size. By law all veterans with service-
connected disabilities are assured of care. Hospital care is also provided for
veterans with disabilities unrelated to service who are unable to pay for
such care.

Veterans education, training, and rehabilitation is the category where pro-
grams are found that help the returning veteran develop his capabilities.
Higher payment rates and increases in numbers of trainees account for the
large increase in 1972 over 1966.
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Federal R&D Expenditures by
Subfunctions and Agency Programs

HOSPITAL AND MEDICAL CARE

(Millions of dollars)
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ement and Budget; Nation: Science Foundation

Research and Development

Trends in R&D Programs
1960 1966 1970 1971

(Dollars in millions)
1972

Veterans benefits and services,
total $14.6 $38.4 $58.1 $61.3 $62.0

Percent distribution

Hospital and medical care for
veterans 100.0 100.0 100.0 100.0 100.0

Medical and prosthetic research
and development (VA) 100.0 100.0 100.0 100.0 100.0

Income security for veterans
Veterans education, training,

and rehabilitation
Veterans housing
Other veterans benefits and

services

Comments

All R&D programs within the veterans benefits and services function are
found under one subfunction, hosp.:al and medical care for veterans. These
programs have shown a steady growth trend in the 1960-72 period.

Although this subfunction represents 100 percent of the R&D expenditures,
it represents only 21 percent of the total outlays scheduled for 1972.

40

These R&D expenditures reflect a well established program of work to
improve patient care and teaching at VA hospitals.



HOSPITAL AND MEDICAL CARE FOR VETERANS

Medical and Prosthetic Research and Development: VA: Diverse activi-
ties having an impact on patient care and teaching functions. Includes
improvement of diagnostic and teaching methods, contributions to medi-
cal knowledge, creation of a self-improvement environment, promotion
of research in the basic sciences, and aid in the recruitment of VA
physicians and sc:2ntists.
Programs cover locomotion, anthropometric analyses, pressure distribu-
tions at stump-socket interface, criteria for optimum sites of amputation,
control of prostheses, psychoacoustic interactions between hearing aids
and users, and formulation of principles for synthesizing speechlike
outputs of reading machines for the blind.
Development of specific devices and techniques in the prosthetic and
sensory aids field is significant in the program. Some of the devices are
reading machines and guidance devices for the blind, braces, modular
prostheses, and externally powered prosthetic components.
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I A ERAL OUTLAYS
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EDUCATION AND MANPOWER

Total outlays and R&D expenditures for the education and manpower func-
tion showed the following rates of change:

Average annual percent change

1 1 1 1 1 1 0 1960-66 1966-70 1970-71 1971-72
66 68 70 72

scal Year (est.)
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edt
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d Budgets National ScienceFwndation

Total Federal outlays 25.0 14.4 13.9 6.1
Federal R&D expenditures 22.0 16.5 16.2 25.3

Total outlays for education and manpower have risen eightfold between
1960 and 1972, but most of the increase in dollars has occurred since 1965.

The growth in R&D expenditures has been steadier and slightly greater than
for total outlaysa ninefold increase in the 1960-72 period. The largest
gain is scheduled for 1972.

The R&D-to-total-outlay ratio currently shows a tendency to rise (after a
sharp drop between 1964 and 1966), influenced most heavily by programs
in education and science support.
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EDUCATION AND MANPOWER
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The education and manpower function consists of seven subfunctions
grouped under the following headings:

Education

Elementary and secondary education
Higher education
Vocational education
Other manpower aids

Manpower

Manpower training and employment services
Other manpower aids

General Science

Science education and basic research

Within education 45 to 65 percent of all outlays has been devoted to
programs for preschool, elementary, and secondary school students in the
1960-72 period. During recent years another 25 to 30 percent of the
education total has been directed to higher education programs, including
financial assistance to students. The remainder has been divided between
assistanc. to vocational education and other education aid programs.

Most of the manpower outlays in all yearsabout 90 percent since 1966
have been devoted to manpower training and employment services with
the objective of enabling workers and potential workers to become produc-
tive, self-sufficient members of the labor force.

General science outlays encompass only the programs of the Nmional
Science Foundation.' In earlier years Foundation efforts were almost
equally divided between support for science education and support for
research. The 1972 budget reflects a shift toward greater support of re-
search, especially that directed to national problems, and away from pro-
grams to expand general training and research capacity.

As indicated earlier, this category includes only the programs of the agency whose priinary
mission is to strengthen science. The scientific programs of other agencies are included under their
primary mission; e.g., DOD science programs are under national defense.
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Federal R&D Expenditures by
Subfunctions and Agency Programs
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Science Foundation

Research and Development

Trends in R&D Programs

1960 1966 1970 1971 1972

(Dollars in millions)

Education and manpower, total. .. $ 68.6 $231.8 $427.1 $496.1 $621.7

Percent distribution

General science 84.0

Science research project
support (NSF) 53.4

National and special research
programs (NSF) 6.7

National research centers (NSF) 2.6
All other research and development

(NSF) 21.3

Education 11.2 ,

Office of Education (HEW) 9.5
Smithsonian Institution 1.7
Office of Child Development (HEW) -
Library of Congress -
Manpower 4.8

Bureau of Mines, Health and
Safety (Interior) 1.3

Manpower Administration (Labor) 1.3
Bureau of Labor Statistics (Labor) 1.6
Workplace Standards

Administration (Labor) .6
Labor Management Services

Administration (Labor) -
1 Less than 0.05 percent.

Comments
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The general science subfunction has continued to receive most of the R&D
support within the education and manpower function-an estimated 64
percent in 1972. All of its programs have been funded by the National
Science Foundation.
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Petween 1960 and 1972 R&D expenditures for general science will have
increased sevenfold, with the biggest dollar increase scheduled for 1972.

The largest 1972 increases are planned for national and special research
programs. These increases permit expansion and initiation of major coordi-
nated research efforts focused on the development of scientific knowledge
for the solution of national problems and for advancement of the Nation's
technology and economic productivity. Increases also provide for the trans-
fer of funding responsibility for logistic support of the U.S. Antarctic re-
search program from DOD to NSF.

Substantial increases are also planned in 1972 for science research project
support to include important basic research efforts that have previously
received support from other agencies, and to increase efforts in those areas
of basic research where new knowledge is required to solve some of the
serious environmental and social problems facing the Nation. The 1972
estimate includes funds for the support of the Interdisciplinary Laboratories
(materials research laboratories) previously funded by DOD.

The education area leads in total outlays, and it is growing in terms of R&D
support. Nearly all of this support is reported under "other education aids"
even though many R&D programs are directly relatable to specific areas of
education (higher education, secondary education, etc.)

R&D expenditures for all areas of education are expected to be 3 percent of
total outlays for education in 1972, compared with 1 percent in 1960.

Throughout the 1960-72 period HEW's Office of Education has provided
about 75 percent to 80 percent of the support for research and develop-
ment in education. Most of the increases in the current budget period are
related to support for vocational research and educational improvement of
the handicapped.

Research conducted by the Smithsonian Institution has increased considera-
bly in recent years with the additional funds currently directed mainly into
biological and anthropological programs.

R&D programs in the manpower area have shown substantial growth since
1960, especially during the current (1970-72) budget period.

The health and safety programs of the Bureau of Mines are primarily re-
sponsible for this growth. The 1972 estimates provide for increases in re-
search to reduce health and safety hazards in coal mines and in metal and
nonmetal mining.
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GENERAL SCIENCE

Scientific Research Project Support: NSF: Support for research to in-
crease basic understanding of man and his physical and social environ-
ments through improved knowledge of fundamental processes and phe-
nomena support for all scientific fields and disciplines, including biologi-
cal, physical and environmertal research, and research on man, his socie-
ties, and the institutions created by him. Almost all of support given to
researchers in universities, colleges, and other nonprofit institutions.

National and Special Research Programs: NSF: Major research efforts
involve extensive coordination of planning, funding and logistic support
or are directed at specific problems of national concern. Includes the
International Biological Program (IBP), the International Decade of
Ocean Exploration (IDOE) program, earthquake engineering, the Arctic
and Antarctic research programs, and others. Under this heading the
Foundation is bringing together a number of program elements in a
major research effort aimed at stimulating the application of scientific
knowledge to the solution of major national problems and advancing
the Nation's technology and economic productivity.

National Research Centers: NSF: Support provided for the development
and operation of five national research centers. These centers have been
established to meet national needs for research in astronomy and the
atmospheric sciences that calls for equipment, staffing and operational
support beyond the financial capabilities of individual academic institu-
tions.

All Other Research and Development: NSF: Covers a number of pro-
grams and activities, including institutional grants fol science in support
of high-priority research to better utilize existing science capabilities,
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SF: Covers a number of pro-
1 grants for science in support

existing science capabilities,

R&D support designed to improve scientific information services, devel-
opment of course content improvement for science courses, and the
central support services, management, and direction required to adminis-
ter all of the Foundation's R&D programs.

EDUCATION

Office of Education: HEW: R&D work on early childhood education,
reading, organization and administration, and higher education pro-
grams. Research and development are also directed toward environmen-
tal and drug abuse education, and nutrition for school-age children.
Support continues for the R&D aspects of the Sesame Street television
program for preschool children.
Basic studies cover the psychological, sociological, and physiological
foundations of the learning and teaching process. Applied studies apply
fundamental findings to vocational education and career choices, library
improvement, bilingual and foreign language instruction, minority group
achievement, early childhood education, basic learning skills, education
of the handicapped, etc.
Development builds upon fundamental knowledge to yield better mate-
rials, methods, and mechanisms for use in learning and teaching situa-
tions.

Smithsonian Institution: Research in the natural and physical sciences
and in the history of cultures, technology, and the arts; research on
environmental sciences problems.

Office of Child Development: HEW: Support is provided for research
projects and grants designed to increase knowledge of early childhood
programs; to develop evaluative instruments and norms for young chil-
dren; to improve foster care and adoption systems; and to develop
better statistical reporting on current services provided for young chil-
dren.
Research connected with the Head Start program is also included in the
activities of this office.

Library of Congress: R&D work on scientific communication and docu-
mentation, involving automation of processing and distribution of infor-
mation. Studies are being made of all the possibilities of automation of
the Library of Congress in relation to other U.S. research libraries.



MANPOWER

Bureau of Mines (Health and Safety): Interior: Research on mining proce-
dures and devices to avoid, detect, or control hazards to miners. Re-
search conducted to develop technology for safer mining methods,
equipment, techniques, and systems. R&D efforts cover the support of
mine roof and control of overburden; ventilation;, allaying combustible
dust, methane, and other air contaminants; prevention of underground
fires and explosions; provision of safe equipment; reduction of machine
noise; and improvement of postdisaster life support and rescue tech-
nology.

Manpower Administration: Labor: Research to improve the potential of
workers;, to make manpower programs more effective; and to assess
economic and social influences on the work force. Includes such studies
as upgrade training for the employed, decisionmaking in establishment
of training programs, high dropout rate in apprenticeship programs,
youth employment problems, public sector employment, etc. Develop-
ment of competent manpower research workers achieved through re-
search grants to study a range of manpower problems at colleges and
universities.

Bureau of Labor statistics: Labor: Research on manpower and employ-
ment, on prices and cost of living, and on productivity technology, and
growth. Research continues to improve existing price indexes and de-
velop new ones; e.g., a constant-utility cost-of-living index. Research also
continues on the Interagency Economic Growth Project to provide a

more comprehensive and integrated framework for analyzing the long-
term economic growth for employment opportunities.

Workplace Standards Administration: Labor: Research on social and eco-
nomic effects of labor standards, including minimum wage, overtime,
equal pay, child labor, and age discrimination. Research on industrial
accidents for use as a basis for accident-prevention activities and devel-
opment of safety codes.

Labor-Management Services Administration: Labor: Research in labor-
management relations practices and policy and union procedures.



AGRICULTURE AND RURAL DEVELOPMENT
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AGRICULTURE AND RURAL DEVELOPMENT

Average annual rates of change for total outlays and R&D expenditures for
agriculture and rural development are shown in the following table:

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 1.7 13.9 15.1 10.3
Federal R&D expenditures 11.0 5.0 i.5 1.9

Agriculture and rural development is characterized by a relative decline in
the 1960-72 period. Total outlays for agriculture multiplied 1.7 times while
total Federal outlays more than doubled. Thus, the share of agriculture
moved from 4 percent to 3 percent of the total.

R&D expend': . .s for agriculture more than doubled in the same period,
and they show particular strength since 1966 when compared to the trend
in total Federal R&D expenditures. R&D expenditures as a share in the
Federal R&D total have shown a slight increase from 1.4 percent in 1960 to
1.7 percent in 1972.

R&D expenditures for agriculture as a percent of total outlays for that
function have risen from 3 percent in 1960 to 41/2 percent in 1972.
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AGRICULTURE AND RURAL DEVELOPMENT

Total Federal outlays by subfunctions
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There are four subfunctions in agriculture and rural development:,

Farm income stabilization
Research and other agricultural services
Rural housing and public facilities
Agricultural land P.nd water resources

Farm income stabilization has always been the most heavily funded sub-
function. Its most important component is the agricultural price support
program, which has grown considerably in recent years.

Research and other agricultural services, though far smaller, has grown
relatively more over the years 1960 to 1972. It is the only subfunction
within agriculture to show a steady rise in each year of the 1960-72
period.
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Federal R&D Expenditures by
Subfunctions and Agency Programs
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Research and Development

Trends in R&D Programs

1960 1966 1970 1971 1972

(Dollars in millions)

Agriculture, total $105.2 $196.6 $239.5 $257.4 $262.2

Percent distribution

Research and other agricultural
services 100.0 100.0 100.0 100.0 100.0

Agricultural Research Service
(USDA) 99.3 67.4 67.3 66.9 65.8

Cooperative State Research
Service (USDA) - 26.3 25.2 26.4 27.7

Economic Research Service
(USDA) - 5.5 6.6 5.9 5.7

Farmer Cooperative State Research
Service (USDA) .4 .4 .4 .4 .4

Statistical Reporting Service
(USDA) - .4 .3 .3 .3

National Agricultural Library
70 72 (USDA)
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Comments

All the funds for research and development are channeled into one sub-
function, research and other agricultural services.
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Within it the Agricultural Research Service, Cooperative State Research
Service, and Economic Research Service jointly spend over 99 percent of
the R&D funds.

The Agricultural Research Service spends 66 percent of the funds.



RESEARCH AND OTHER AGRICULTURAL SERVICES

Agricultural Research Service: USDA: Conducts basic and applied re-
search relating to the production, utilization and marketing of agricul-
tural products, and research on nutrition and consumer use. Farm re-
search covers animal husbandry, animal disease and parasite research,
crop research, entomological research, soil and water management, and
agricultural engineering research. Utilization R&D develops increased in-
dustrial uses for farm products, new and improved f..,ods, feeds and
fabrics, and improved methods for processing agricultural commodities.
Nutritional research is concerned with requirements, composition, and
nutritive value of foods. Marketing research works to find practical an-
swers to reducing costs and maintaining product quality in moving prod-
ucts from farm to consumer.

Cooperative State Research Service: USDA: Primarily administers funds
to State experiment stations and other eligible institutions for support of
research in agriculture, the rural home and community, and forestry.
Grants under the Hatch Act are allocated to agricultural experiment
stations of the land-grant colleges for agricultural research, and grants for
cooperative forestry research are allocated to land-grant colleges and
other State-supported colleges and universities. Grants for support of
specific research projects are made to nonprofit institutions (higher edu-
cation and other).

Economic Research Service: USDA: Conducts research to measure, ap-
praise, and analyze economic changes that occur in farming and in the
use of human and natural rural resources and to indicate needed adjust-
ments. Research is also conducted in marketing economics into aspects
of marketing farm products and market structure. Domestic and foreign
economic analysis covers commodities, farm income, product demand,
long-term projections, historical developments. It also covers trade stud-
ies and studies of forces affecting foreign farm products and their impact
on U.S. agricultural exports.
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Farmer Cooperative Service: USDA: Studies the problems relating to
organization, financing, management, and marketing of cooperatives.
Service is primarily concerned with assisting farmers and other coopera-
tive groups by improving their operations.

Statistical Reporting Service: USDA: Uses research and development to
improve accuracy of crop and livestock statistics by reducing sampling
and nonsampling errors. Market research into preferences of household
and industrial consumers affecting their purchase and use of agricultural
products.

National Agricultural Library: USDA: Conducts research in computer-
based information handling systems, mechanical and manual systems,
communications systems, and new product development toward the
long-range goal of establishing a nationwide agricultural information net-
work.
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GENERAL GOVERNMENT

TOTAL FEDERAL OUTLAYS

(Billions of dollars)
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GENERAL GOVERNMENT

Total outlays and R&D expenditures for the general government function
showed the following relative growth patterns:

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 9.5 9.8 31.3 13.4
Federal R&D expenditures 4.6 43.0 132.8 39.3

Although general government is expected to account for 2 percent of total
Federal outlays in 1972, its share of Federal R&D expenditures is only
one-tenth of 1 percent, the smallest share of any function.

Since 1966 R&D expenditures within this function have risen at considera-
bly faster rates than total outlays, but they attained significant levels only in
1969. In the current budget period they show rapid gains but only represent
an estimated one-half of 1 percent of total general government outlays in
1972.
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Nine subfunctions are encompassed in the general government function:

Central fiscal operations
Law enforcement and justice
General property and records management
Other general government
National capital region
Legislative functions
Central personnel management
Judicial functions
Executive direction and management

Central fiscal operations and law enforcement and justice make up about
60 percent of total outlays in the current (1970-72) period.

Law enforcement and justice shows the largest increase since 1966 and
particularly in the current (1970-72) period. Increased emphasis is placed
on programs to provide better law enforcement, more prompt and efficient
administration of justice, better rehabilitation of criminal offenders, and to
improve the effectiveness of Federal efforts to secure equal opportunities
for all citizens.

Before 1970 general property and records management accounted for
larger outlays than law enforcement. Expanded Federal efforts to combat
crime form an important part of the upward pressure on general govern-
ment outlays.
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Research and Development

Trends in R&D Programs
1960 1966 1970 1971

(Dollars in millions)

1972

General government, total $ 1.3 $ 1.7 $ 7.2 $16.8 $23.4

Percent distribution

Law enforcement and justice 49.9 75.9 82.4

Law Enforcement Assistance
Administration (Justice) 34.2 61.5 73.1

Bureau of Narcotics and
Dangerous Drugs (Justice) 10.8 8.5 6.3

Federal Bureau of Investigation
(Justice ) 2.7 4.7 1.9

Bureau of Prisons (Justice) - 2.2 1.2 1.1

Executive direction and
management 64.7 25.6 13.3 9.7

Office of Science & Technology 64.7 25.6 13.3 9.7
Central fiscal operations 15.4 23.5 8.4 5.6 3.9

Bureau of Engraving and
Printing (Treasury) 15.4 23.5 8.4 5.6 3.9

Other general government 5.9 6.0 2.2 1.5

Advisory Commission on
Intergovernmental Relations 5.9 6.0 2.2 1.5

General property and record
management 69.2 6.6 1.4 1.3

General Services Administration . 69.2 6.6 1.4 1.3

Central personnel management 15.4 5.9 3.5 1.6 1.2

Civil Service Commission 15.4 5.9 3.5 1.6 1.2

Legislative functions -
Judicial functions
National capital region
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Comments

The gains registered by general government R&D work are primarily based
on increasing research efforts within the law enforcement and justice sub-
function, particularly since 1968.

More than four-fifths of general government R&D money is currently ex-
pended on law enforcement and justice (1972). Now supported mainly by
the Law Enforcement Assistance Administration, this subfunction shows a
sharp rise in the 1970-72 period.

Under executive direction and management, research and development are
related to policymaking for the Nation's whole involvement in science.
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LAW ENFORCEMENT AND JUSTICE

law Enforcement Assistance Administration: Justice: R&D programs on
crime prevention or reduction, and enforcement of the criminal law.
New knowledge and methods are sought on street crime, burglary, nar-
cotics, violent disorder, and organized crime. Other R&D activities in-
volve coordination of Federal agency research in crime, development of
criminal law revision processes, establishment of a national criminal
justice reference service, establishment of a standards and evaluation
service for equipment and facilities, transfer of technology to applica-
tions within the criminal justice system, program evaluation, develop-
ment of research activity by State criminal justice planning agencies and
of an expanded research community in crime and criminal justice.

Bureau of Narcotics and Dangerous Drugs: Justice: Applied research
includes identification of substances with a potential for abuse; develop-
ment of methodologies to assess the abuse liability of drugs; studies to
show the relationship between crime and drug dependent persons; pat-
terns of drug distribution; and studies on deterrent effects of various
strategies on drug use and abuse. Development work on eradication
techniques.

Federal Bureau of Investigation: Justice: Development of a device that
will automatically read and locate the ridge detail or minutiae contained
in a fingerprint impression, coupled with a matching technique using
computer-stored information.

Bureau of Prisons: Justice: Research on the effectiveness of the Narcotics
Addict Rehabilitation Act, on programs for changing criminal behavior,
and development of an audit system to produce indices of program
effectiveness. A large-scale experiment in differential treatment has been
initiated at the Robert F. Kennedy Youth Center in Morgantown, West
Virginia with development efforts in the expansion and refinement of
differential treatment strategies.

Office of Science and Te
policies and evaluating p
technology in the interest

CENTRAL FISCAL OPERATIO

Bureau of Engraving and
security provisions and q
other products, and to re
fields of inks and paper
and adhesives, and evalu
search on detection of co
Development involves de
manufacture of Bureau pr

GENERAL PROPERTY AND RE

General Services Admin
equipment study, constru
design, development of d
transfer of underground
and frame behavior, amon

CENTRAL PERSONNEL MANA

Civil Service Commission:
fications and job require
ence and training; results
research on problems in
ment.

GENERAL GOVERNMENT

Advisory Commission o
causes of intergovernment
tration, and coordination
having intergovernmental
State-local relations.



'1(

n: Justice: R&D programs on
rcement of the criminal law.
on street crime, burglary, nar-
ime. Other R&D activities in
rch in crime, development of
ment of a national criminal
f a standards and evaluation
fer of technology to applica-
program evaluation, develop-
justice planning agencies and
e and criminal justice.

gs: Justice: Applied research
potential for abuse; develop-
liability of drugs; studies to

drug dependent persons; pat-
deterrent effects of various

opment work on eradication

evelopment of a device that
detail or minutiae contained
a matching technique using

effectiveness of the Narcotics
r changing cdminal behavior,
produce indices of program
ifferential treatment has been
Center in Morgantown, West
expansion and refinement of

EXECUTIVE DIRECTION AND MANAGEMENT

Office of Science and Technology: R&D activities aimed at developing
policies and evaluating programs to assure effective use of science and
technology in the interest of national security and the general welfare.

CENTRAL FISCAL OPERATIONS

Bureau of Engraving and Printing: Treasury: Research to improve the
security provisions and quality of currency, postage stamps, bonds, and
other products, and to reduce costs. Applied research conducted in the
fields of inks and paper technology, formulation of new printing inks
and adhesives, and evaluation of paper for currency, or substitutes. Re-
search on detection of counterfeiting.
Development involves designing, machinery, and equipment used in the
manufacture of Bureau products.

GENERAL PROPERTY AND RECORDS MANAGEMENT

General Services Administration: R&D activities in medium-voltage
equipment study, construction control, building performance, cafeteria
design, development of data on architectural and structural design, heat
transfer of underground pipes systems, and design aspects of column
and frame behavior, among others.

CENTRAL PERSONNEL MANAGEMENT

Civil Service Commission: Basic research on appraisal of personnel quali-
fications and job requirements. Program research on evaluating experi-
ence and training; results applied to operating programs. Applied studies
research on problems in occupational analysis and personnel manage-
ment.

GENERAL GOVERNMENT

Advisory Commission on Intergovernmental Relations: Research on
causes of intergovernmental tensions and conflicts; on policies, adminis-
tration, and coordination of Federal and State grant and other programs
having intergovernmental impact; and on emerging problems of Federal-
State-local relations.
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Changes in funding rates for the community development and housing
function are as follows:

Average annual percent change.

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 18.2 2.9 30.1 16.5
Federal R&D expenditures 14.9 59.5 (')

I Less than 0.05 percent.

The preponderance of loan or loan guarantee programs within the field of
community development and housing causes the data over the 1960-72
period to present a distorted view of Federal activities in this area. In 1963
and 1964, for example, repayments on loans and/or sales of mortgages
exceeded disbursements and resulted in a minus in outlays for those years.

Most of this distortion results from activities within the subfunction, mainte-
nance of the housing mortgage market. If outlays for this subfunction are
entirely eliminated, community development and housing shows an unbro-
ken upward growth from 1966 to 1972 (instead of rising and falling), and
the average annual growth rate becomes 33 percent instead of approxi-
mately 3 percent.

This function is basically a growth area, reflecting increasing pressures from
national housing needs and the deepening urban crisis. Federal community
planning, management, and development programs show impressive
growth in recent years.

Even so, the community development and housing function accounts for a
small share of total Federal outlaysapproximately 2 percent in 1972.

R&D programs did not reach significant size until 1966 but have grown
importantly since then. The spurt in 1971 is primarily in urban research and
technology.

68

ar

As a percent of total outlays, R&D expenditures remain small, moving
beyond the 4-percent level only in one year, 1969.
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COMMUNITY DEVELOPMENT AND HOUSING
Total Federal outlays by subfunctions

(Billions of dollars)
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The community development and housing function is made up of six sub-
functions:

Low- and moderate-income housing aids
Community environment
Concentrated community development
Community facilities
Community planning and administration
Maintenance of the housing mortgage market

Between 1960 and 1972 low- and moderate-income housing aids and com-
munity environment each grew 13 times, most of the gains appearing after
1969. The largeSt increase in 1972 is for contracts previously made for
annual subsidy payments in low- and moderate-income housing.

No outlays for concentrated community development were shown until
1965, but starting from a small base this subfunction shows rapid growth
between 1965 and 1972. The programs under this category are principally
concerned with problems of poverty.

In the case of maintenance of the housing mortgage market growth often
does not show positively because repayments exceed new outlays in some
years and thus produce a minus figure.
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Federal R&D Expenditures by
Subfunctions and Agency Programs

CONCENTRATED COMMUNITY DEVELOPMENT
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Research and Development

Trends in R&D Programs
1960 1966 1970 1971 1972

(Dollars in millions)

Community development and
housing total $ - $ 51.0 $ 88.8 $141.6 $141.7

Percent distribution

Concentrated community
development - 96.9 85.8 62.1 66.1

Office of Economic Opportunity - 96.9 85.8 62.1 66.1

Community planning and
administration - 2.7 13.6 37.5 33.5

Research and Technology (HUD) . - 2.5 12.2 36.4 31.8
Low-Income Housing Demonstration

(HUD) - .2 1.4 1.1 1.7

Maintenance of the housing
mortgage market - .4 .5 .3 .4

Federal Home Loan Bank Board - 4 .5 .3 .4

Community environment - - .1 .1 .1

Open Space Land (HUD) - - .1 .1 .1
......11MMENNII

Community facilities
Low and moderate income

housing aids
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Comments

Concentrated community development is largely made up of R&D pro-
grams for alleviation of poverty. These have shown particular growth since
1969.

The first R&D expenditures were recorded in 1965, and since then the trend
has been upward. 0E0 funds a fairly wide range of R&D projects, some
conducted intramurally but most conducted extramurally, largely at univers-
ities and other nonprofit institutions.

These programs cover such areas as income maintenance, rural poverty
typologies, program evaluation, rural-urban migration, a longitudinal study
of poverty, a study of political and social change in a large northern city,
urban problems related to schools, ghettos, and indigenous control, human
resources studies, Community Action demonstrations, and evaluation of
VISTA projects.

Community planning and administration is a growing R&D area, focused
chiefly on urban research and technology in the current (1970-72) period.
In 1972 urban research and technology is expected to account for almost
one-third of the R&D effort in the entire community development and
housing function.

HUD's urban research and technology program reached a noticeable size in
1969 and is scheduled for much higher levels of funding in 1971 and 1972
although 1972 funding is 13 percent below the 1971 level. The bulk of the
effort is in the housing area, and Operation Breakthrough within this area is
HUD's major research program. Its objective is to establish self-sustaining
mechanisms for producing new, marketable housing in increased volumes
and for delivering it at controlled or reduced costs to people in all income
levels.
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CONCENTRATED COMMUNITY DEVELOPMENT

Research, Development, and Evaluation: 0E0: R&D projects provide the
basis for planning national programs to alleviate poverty and promote
equality of opportunity. Include analyses of the causes of poverty,
identification of need, design of social experiments, development of
accepted hypotheses into working models, expanding successful con-
cepts to demonstration scale, and developing mechanisms for moving
these programs to full-scale operation either within or outside the
agency.

COMMUNITY PLANNING AND ADMINISTRATION

Research and Technology: HUD: Work under Operation Breakthrough is
designed to develop and test innovations in housing design, construc-
tion, land use, financing, management, and marketing. Its objective is to
develop a self-sustaining mechanism for providing volume production of
marketable housing at stable or reduced costs for all income groups.
Other contracts, grants, and special studies cover such areas as improv-
ing housing management and preventing the ,' .terioration and abandon-
ment of housing; also developing municipal and regional information
systems, gathering and evaluating data on housing and mortgage mar-
kets, applying university resources to urban problems, improving the
environment of communities, and strengthening State and local govern-
ment capabilities to deal with urban problems; also work to increase
understanding of the processes or urban growth, development, and re-
newal.

Low-Income Housing Demonstration: HUD: Grants are awarded to de-
velop and demonstrate new or improved means of providing houses fOr
low-income persons and families, including handicapped families.

MAINTENANCE OF THE HOUSING MORTGAGE MARKET

Market Studies: FHLBB: Research consists of analysis of the mortgage
and housing markets, of savings and capital markets, and of general
economic conditions as they relate to FHLBB responsibilities. In-
cludes collection, analysis, and publication of financial data in these
areas.

COMMUNITY ENVIRONMENT

Open Space Land: HUD: Research in planning for open space land to
enhance the urban environment.
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NATURAL RESOURCES

TOTAL FEDERAL OUTLAYS
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NATURAL RESOURCES

A comparison of growth in total outlays and R&D expenditures for natural
resources is shown as follows:

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 12.3 5.5 6.3 61.0
Federal R&D expenditures 12.7 12.9 8.8 4.4

Natural resources is one of the smallest categories in terms of total Federal
outlays, representing between 1 percent and 2 percent of the total during
the entire 1960-72 period. However, it shows the largest relative growth
from 1971 to 1972 of any function.

This increase is largely due to a reduction in proprietary receipts from the
public.' In terms of gross outlays (excluding offsetting receipts) the increase
from 1971 to 1972 would be 17 percent Instead of 61 percent.

The R&D expenditure levels for natural resources place this category 6th
among all functions in size of its R&D effort. But R&D expenditures in natural
resources still account for only 2 percent of total Federal R&D expenditures
in the current (1970-72) period.

The relatively large offsetting receipts in the natural resources area also
affect the ratio of R&D expenditures to total outlays for this function (esti-
mated at 7 percent in 1972). The ratio of R&D expenditures to gross outlays
shows a lower but generally upward trend until 1970.

Total outlays consist of gross outlays for natural resources programs minus propietary receipts
from the public (lease of offshore oil rights and mineral lands, disposal of public lands, and sales of
power and timber). Thus, in a year when these receipts are low, the total outlay figure is higher than
in a year when the receipts are higher, A comparison of gross outlays vs. total outlays for natural
resources for the current period is as follows:

1970 1971 1972
(Dollars in billion$)

Grits's' outlays (excluding receipts) $3.6 $4.7 $5.5
Deductions for offsetting receipts 1.1 2.1 1.3

Total outlays (including receipts) 2.5 2.6 4.2
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Within the natural resources total there are five subfunctions:
Water resources and power
Land management
Recreational resources
Mineral resources
Other natural resources programs

Water resources and power is the largest subfunction, accounting for 91
percent of total outlays (including receipts) in 1972. It also has accounted
for most of the dollar growth since 1960 in the natural resources field. In
1972 it is expected to grow considerably over 1971 through waste treatment
programs and water and power development programs.

Recreational resources also has notable growth planned for 1972, largely
for the acquisition of Federal park lands and for grants to States for acquisi-
tion and development of parks and recreational facilities.
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Federal R&D Expenditures by
Subfunctions and Agency Programs
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Trends in R&D Programs
1960 1966 1970 1971 1972

(Dollars in millions)

Natural resources, total $ 73.6 $150.7 $244.5 $266.0 $277.7

Percent distribution

Water resources and power 9.6 26.8 38.2 38.2 37.3

Water Control Office (EPA) - 4.0 12.3 11.7 10.8
Office Gf Saline Water (Interior) 1.6 7.4 9.5 10.2 8.8
Army-Civ:1 Functions (DOD) 2.2 3.5 4.3 3.6 4.6
Office of Water Resources

Research (Interior) - 3.8 4.8 4.4 4.5
Tennessee Valley Authority 3.8 4.2 3.4 3.5 3.7
Bureau of Reclamation (Interior) . 1.9 3.4 3.1 3.6 3.5
Bonneville Power Administration ,-

(Interior) .1 .5 .9 1.0 1.1
Office of the Secretary

(Interior) - .2 .4

Mineral resources 31.4 20.4 19.3 19.8 19.5

Bureau of Mines (Interior) 1 31.4 17.8 13.7 14.4 12.8
Office of Coal Research (Interior) . 2.7 5.6 5.4 6.7

Land management 21.1 21.6 19.0 18.5 18.1

Forest Service (Agriculture) 20.9 21.2 18.7 18.3 17.8
Bureau of Land Management

(Interior) .1 .4 .2 .3 .3

Other natural resources 24.3 1',2..0 16.7 16.1 17.2

Geological Survey (Interior)
Office of the Secretary (Interior)

24.3- 18.0 16.7 16.1 17.1
.1

Recreational resources 13.1 .L -.1 6.9 7.4 8.0

Bureau of Sport Fisheries and
Wildlife (Interior) 12.6 11.7 6.9 7.5 7.9

Bureau of Outdoor Recreation
(Interior) - :1)

(.1)
(2) (2)

National Park Service (Interior) 1.0 -1.4 - -
I Excludes health and safety research in mining.
2 Less than 0.05 percent.
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Comments

All of the atomic energy outlays a 'eluded under the atomic energy sub-
function of national defense. Howt. er, approximately one-half of atomic
energy R&D experditures are considered to be primarily non-defense-
oriented. A major portion of these expenditures, particularly for the reactor
development program, could be considered as part of the natural resources
function. If these funds were included here, R&D expenditures for natural
resources would more than double.

! Water resources and power is expected to represent 37 percent of total
natural resources R&D expenditures in 1972, the largest share; it held the
smallest share in 1960. However, its R&D share for 1972 is much less than
its share of the natura! resources outlays total.

R&D expenditures for water pollution control and abatement by the Envi-
ronmental Protection Agency, or its predecessor agencies, showed a very
large increase in the 1966-70 period but an almost constant level of
funding in the current period.

R&D expenditures aimed at developing methods of converting saline water
to fresh water in order to help meet the expanding demand for clean and
adequate water supplies show a similar pattern.

The other water resources and power R&D programs, although smali, in-
creased sharply between 1960 and 1970 but have shown less tendency to
increase since 1970.

The Bureau of Mines was the sole source of expenditures for mineral
resources research and development until 1962 when the Office of Coal
Research was established. The R&D effort of the Bureau of Mines is still
responsible for most of the R&D component of the mineral resources area.

The decrease in 1972 for the Bureau of Mines is primarily due to the trans-
fer of the methane drainage program from the mining research program
to the health and safety research activity.
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Federal R&D Expenditures by
Subfunctions and Agency Programs

OTHER NATURAL RESOURCES PROGRAMS
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R&D expenditures in the other natural resources subfunction consist almost
entirely of activities of Interior's Geological Survey.
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WATER RESOURCES AND POWFR

Water Control Office: EPA: Development of practicable measures to
determine causes of pollution and to control or prevent pollution.
Grants and contracts made to various performers to test and illustrate
applicability of research findings and newly developed techniques re-
lated to industrial waste problems, sewer problems, advanced waste
treatment, water purification, and joint treatment of municipal and in-
dustrial wastes. Balance is research in own laboratories, field studies, and
demonstrations and technical management.

Office of Saline Water: Interior: R&D work on low-cost processes for
converting saline water to fresh water in quality suitable for municipal,
industrial, and agricultural uses.

Department of the Army-Civil Functions: DOD: Coastal engineering
R&D studies on physical phenomena, basic principles and control mea-
sures for shore protection and improvement. Civil works investigations
toward better procedures to analyze hydrologic and engineering data,
refine design methods, develop better materials. Mississippi River Basin
model to improve operation of the reservoir system. Hydrologic studies
to provide basic data for water control structures. Joint research program
with AEC on nuclear explosives for civil construction.

Office of Water Resources Research: Interior: Grants, contracts, and
other arrangements with educational institutions, private foundations,
private firms, and individuals, arid with local, State, and Government
agencies to undertake research in water problems deemed desirable to
study and not otherwise being studied.

Tennessee Valley Authority: R&D work to aid in unified development of
resources of the Tennessee Valley region; to develop and test fertilizers;
to improve TVA operations.

Bureau of Reclamation: Interior: New areas explored toward greater
utilization of water, more efficient distribution and use, protection of

64

quality, greater economy
sources projects.

Bonneville Power Administr
entific knowledge toward in
of the Bonneville Power Syst

MINERAL RESOURCES

Bureau of Mines: Interior:
coal utilization technology,
methods of converting coa
methods to manage coal was
Petroleum research is devot
gas and greater efficiency rr
ergy resources. Attention is
developing new uses and pi
environment by identifying
1972 budget provides for
the problems and potentials
tion underground.
Oil shale research is condu
policy. Of particular interest
shale; dealing with disposal
of kerogen and shale oil.

New processes are sought t
fabricate, and recycle met
budget provides for expansi
other solid waste-related rest
Mining research is conduct
through technological adva
ments.

Explosives and explosions re
information and guidance to
handling; safety characterist
uids and gases and potential!

Resource development inc
programs and systems, econ(

pra
rol
mers
deve
robk

nent
rato

on k
ity s

OD:
incir
Civi
gic z
ils. 1\

,ystei
es. Ji

ctior

r: C
ions,
I, St,

lems

in ur
evelr

exp
n arOffice of Coal Research: In



ly II

iistr
:1 in

iyst(

3r:
')gy,
coa
was
,rot
y it
n is
d pi

ng
A' I

tials

ndu

rest

)sal

ht t

met
ansi
res

luct
idva

s re
e to
?Asti
ilia!!

inc
con(

practicable measures to
rol or prevent pollution.
mers to test and illustrate
developed techniques re-
roblems, advanced waste
lent of municipal and in-
ratories, field studies, and

on low-cost processes for
ity suitable for municipal,

CD: Coastal engineering
inciples and control meo-
Civil works investigations
gic and engineering data,

Mississippi River Basin
,ystem. Hydrologic studies
es. Joint research program
ction.

r: Grants, contracts, and
ions, private foundations,
I, State, and Government
lems deemed desirable to

in unified development of
evelop and test fertilizers;

explored toward greater
n and use, protection of

quality, greater economy in planning and management of water re-
sources projects.

Bonneville Power Administration: Interior: Systematic application of sci-
entific knowledge toward improving the planning, design, and operation
of the Bonneville Power System within the northwest power grid.

MINERAL RESOURCES

Bureau of Mines: Interior: Coal research is directed toward advancing
coal utilization technology, developing economic and more efficient
methods of converting coal to cleaner energy forms, and improving
methods to manage coal wastes and reduce coal-related pollutants.
Petroleum research is devoted to providing more petroleum and natural
gas and greater efficiency in the extraction and utilizatior. of these en-
ergy resources. Attention is directed to increasing the resource base;
developing new uses and products from oil and gas; and improving the
environment by identifying and combatting the causes of pollution. The
1972 budget provides for initiation of a research program to evaluate
the problems and potentials of disposing , I industrial wastes by injec-
tion underground.

Oil shale research is conducted to help establish a national oil shale
policy. Of particular interest are in situ techniques for retorting ungraded
shale; dealing with disposal of wastes; chemical and physical properties
of kerogen and shale oil.

New processes are sought through research to extract, recover, purify,
fabricate, and recycle metallic and nonmetallic minerals. The 1972
budget provides for expansion of urban refuse separation research and
other solid waste-related research.

Mining research is conducted to develop improved extractive systems
through technological advancement of fundamental subsystems ele-
ments.

Explosives and explosions research is conducted to provide technologic
information and guidance to government agencies and industry on safe
handling;, safety characteristics;, hazards associated with flammable liq-
uids and gases and potentially explosive chemicals.

Resource development includes the conduct of mineral statistical
programs and systems, economic analysis, and data development.

Office of Coal Research: Interior: Contracts for research and develop-



ment of new and more efficient methods of mining, preparing, and
utilizing coal. This office is responsible for developing the full potential-
ity and versatility of coal as the Nation's largest energy resource. The
aspect of insuring a clean environment while minimizing or eliminating
pollution-causing energy products is an important consideration. The
office seeks to expand the use of coal through development of new uses
as well as within presently known fidlds of utilization.

LAND MANAGEMENT

Forest Service: Agriculture: Studies are conducted to maintain a sus-
tained yield of products at least cost; improve forage and habitat for
livestock and wildlife without damage to soil, watershed, or other val-
ues; assure maximum regular flow of usable water and reduce floods;
improve methods for developing and managing recreation resources.
Research is conducted to develop measures for the protection of forests
from damage by fire, insects, and diseases.
Studies are also conducted to develop new and improved forest prod-
ucts, reduction and utilization of waste, and use of low-quality wood and
less-desirable species. Research is also conducted to advance the mecha-
nization and efficiency of forestry operations.
Investigations are conducted to inventory and appraise the condition of
forest lands, volume and quality of standing timber, ownership, annual
growth and depletion, potential for timber products, and the economics
and marketing potential of forest crop production.

Bureau of Land Management: Interior: R&D program relating to water-
shed conservation and development, to timber production, livestock
forage production, and wildlife habitat and production.

OTHER NATURAL RESOURCES

Geo loFIcal Survey: Interior: Research to define the geological structure
of the Nation; to determine its mineral and water resources, and to
delineate the physical characteristics of the country. Activities include
the Earth Resources Observation Satellite (EROS) program of orbital re-
mote-sensing research and data application; geologic and mineral re-
source surveys and mapping; water resources investigations to provide
facts as a basis for rational water use, development, and planning.
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RECREATIONAL RESOURCES

Bureau of Sport Fisheries and Wildlife: Interior: Research to gain infor-
mation needed for improved methods of sport fishery management,
including study of factors governing sport fishery productivity, more
efficient production of hatchery fish, effects of pesticides on fish, and
development of methods of controlling fish that are pests. Research on
game and nongame, resident and migratory forms of wildlife to improve
wildlife management and conservation practices.

Bureau of Outdoor Recreation: Interior: Research studies and reports on
factors and conditions relating to current and future outdoor recreation
purposes, uses, and needs.
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INTERNATIONAL AFFAIRS AND FINANCE

Total outlays and R&D expenditures for international affairs and finance
L R&D EXPENDITURES show the following rates of change:

(Percent of R & D total)(e)
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I I I I I I I
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Fiscal Year (est.)
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.

..

I 1 I

.
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1960 to 1962, 0.06 percent to 0.1
9, and 0.2 percent from 1970 through 1972.

ent and Budget; National Science Foundation

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 6.6 5.6 .4 12.4
Federal R&D expenditures 40.0 15.8 14.0 (')

Less than 0.05 percent.

International affairs and finance is one of the smaller functions in terms of
Federal .outlays. Since 1962 it has also accounted for a d clining share of
the Federal totalcomprising just under 2 percent in 1972.

Total Federal outlays for international affairs and finance have risen only 32
percent in the 1960-72 period and have declined since 1968. Federal
R&D spending within this function has multiplied 15 times, although it is
still insignificant in terms of total Federal R&D expendituresjust an ex-
pected two-tenths of 1 percent of the total in 1972.

The ratio of R&D expenditures to total outlays increased moderately up to
1968, but grew sharply from 1968 to 1971 and declined somewhat in 'i972.
Efforts to solve overpopulation problems and promote economic develop-
ment in other nations have accounted for the rising R&D curve. Nonethe-
less, R&D programs are still less than 1 percent of outlays.
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INTERNATIONAL AFFAIRS AND FINANCE
Total Federal outlays by subfunctions
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Four subfunctions are included in international affairs and finance:

Economic and financial assistance
Food for Peace
Conduct of foreign affairs
Foreign information and exchange activities

Economic and financial assistance and Food for Peace have accounted for
about 90 percent of total outlays throughout the 1960-72 period. While
these two subfunctions claimed fairly equal shares in earlier years, eco-
nomic and financial assistance will receive 60 to 65 percent of the outlays
for international affairs in the current period.

Economic and financial assistance covers security assistance, to assist
friendly countries in taking primary responsibility for their internal security
and defense, and development assistance, which covers funds channeled
through the World Bank and regional development banks. Development
assistance is increasing in 1972.
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Federal R&D Expenditures by
Subfunctions and Agency Programs
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Science Foundation

Research and Development

Trends in R&D Programs

1960 1966 1970 1971 1972

(Dollars in millions)

International affairs and finance,
total $ 2.2 $16.3 $29.3 $33.4 $33.4

Percent distribution

Economic and financial assistance 95.5 57.1 74.4 81.4 82.9

Agency for International
Development (State) 95.5 54.0 73.0 80.8 82.3

Peace Corps (State) - 3.1 1.4 .6 .6

Conduct of foreign affairs (1) 41.7 24.7 18.0 16.5

U.S. Arms Control and Disarma-
ment Agency - 41.1 24.6 17.1 14.4

Departmental Funds (State) (I) .6 .3 .9 2.1

Foreign information and exchange
activities 4.5 1.2 .7 .6 .6

U. S. Information Agency 4.5 1.2 .7 .6 .6
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Comments

Most of the growth in R&D expenditures has been based on activities in
economic and financial assistance. R&D programs for this subfunction have
increased thirteenfold since 1960.

Rising R&D funding has been a result of increasing AID programs, with
particular emphasis in the current period on population and family plan-
ning problems.

Cutbacks in the U. S. Arms Control and Disarmament Agency's R&D effort
since 1968 have caused a downward trend for the conduct of foreign affairs
subfunction. ACDA provided 41 percent of the R&D money in the interna-
tional affairs and finance function in 1966; its share is expected to fall to 14
percent in 1972.

R&D spending for foreign information and exchange activities reached a
peak of $0.7 million in 1965 and has since dropped back to 1960-63 levels.
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ECONOMIC AND FINANCIAL ASSISTANCE

Agency for International Development: State: Research on agriculture,
health, population/family planning, and nutrition and child feeding. Re-
search on high-yield wheat, rice, and corn, and on high-protein food
productivity. Other R&D projects include work on malaria immunity and
eradication, nutrition additives, and livestock disease eradication. Devel-
opment efforts directed to utilization of high-yield crops.

?eace Corps: Siate: Research aimed at recruiting, selecting, training vol-
unteers and staff, and evaluating their performance. Also, development
of methodology for determining effectiveness of overseas projects.

CONDUCT OF FOREIGN AFFAIRS

U.S. Arms Control and Disarmament Agency: External research contracts
directed to technical aspects of arms control. Also resew. .1 also drawn
from other agencies to gain detailed understanding of nature of
strategic weapons systems. Research to inspection systems for detecting
the presence of nuclear weapons and upgraded offensive missile per-
formance characteristics. Research on indicators to verify the destruction
of chemical and biological weapons. Research directed to nuclear safe-
guards. Research additionally covers economic aspects of defense spend-
ing, the pattern of arms trade, control of local conflict, and the relation
of political environment to arms control.

Departmental funds: State: Research draws relevant findings from stud-
ies in the social sciences. Funds also used to stimulate research on policy
questions, to draw upon foreign policy consultants, and to guide and
encourage cooperative planning among Government agencies sponsor-
ing contract research on forc.,-:-. areas and international relations.

FOREIGN INFORMATION AND EXCHANGE ACTIVITIES

U.S. Information Agency: Research conducted on natural phenomena
affecting radio signals and on development of equipment and techniques
to improve quality of broadcasting. Projects include predicting long-term
system performance over Voice of America circuits and potential health
hazards from exposure to high-level electromagnetic fields at relay sta-
tions.
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SPACE RESEARCH AND TECHNOLOGY

TOTAL FEDERAL OUTLAYS

(Billions of dollars) (Percent of total outlays)
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SPACE RESEARCH AND TECHNOLOGY

National Aeronautics and Space Administration outlays make up this func-
tion. The entire activities of this agency are considered as either research and
development or support of research and development. Funding changes for
selected time periods are as follows:

Average annual percent change

1960-66 1966-70 1970-71 1971-72

Total Federal outlays 56.5 10.9 10.2 6.5
Federal R&D expenditures 51.8 8.8 10.2 6.3

Total outlays and R&D expenditures for space research and technology
differ only by outlays for construction of facilities (R&D plant), which
represent less than 2 percent of total outlays in the current period. In past
years the difference has been somewhat greater but never more than 14
percent.

The patterns of change for total outlays and R&D expenditures for this
function are, thus, close in all periods, especially in the current one.

Space research and technology showed very rapid growth between 1960
and 1966 (hitting a high point in 1966). It has since declined both in terms
of spending levels and in its share of total Federal outlays and share of total
Federal R&D expenditures.

In the 1960-66 period, much of the developmental work necessary for the
manned lunar landing was accomplished. Thereafter the space total began
to decline. The first moon landing occurred in 1969. Currently the total
space function is being funded at a much lower level than in previous years
with continued reduction in manned space flight and space technology but
some increases in space science and applications and in aircraft technology.
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SPACE RESEARCH AND TECHNOLOGY

Federal R&D expenditures by functions
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Research and Development

Trends in R&D Programs

Distribution of Federal R&D expenditures for space research and technology, by subfunction

1960 1966 1970 1971 1972

(Dollars in millions)

Space research and technology,
total $ 346.6 $5,360.6 $3,698.8 $3,318.9 $3,109.4

Percent distribution

Manned space flight 32.7 71.2 59.3 56.6 53.0
Space science and applications 35.3 14.1 17.5 18.9 23.3
Supporting space activities 4.2 6.0 9.7 10.5 10.1
Space technology 11.3 6.8 8.5 8.6 7.5
Aircraft technology 16.6 1.9 4.9 5.4 6.1
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ConI ments

Manned space flight has been the most heavily funded subfunction
throughout the period 1960-72. Funds grew rapidly between 1960 and
1966 and reached a peak in 1966. The Mercury and Gemini programs
(precursors to Apollo) and the extensive developmental efforts necessary
for the Apollo flight and landing on the moon accounted for nearly all of
the expenditures during the 1960-66 period. Since then funds for manned
space flight have shown a continuous decline, both in terms of actual
expenditures and in their share of the total space research and technology
function. Between 1966 and 1970 manned space flight had the largest
relative decline of the five subfunctions.

During the current period increasing emphasis is being placed on R&D
efforts aimed at development of earth orbital workshops, space stations,
and a space shuttle vehicle, all of which are necessary for future manned
space operations in earth orbit. Three additional Apollo lunar missions are
planned to follow Apollo 14, completed in January 1971.

The funding pattern for space science and applications from 1960 to 1969
was similar to that of manned space flightvery rapid growth and then
rapid decline. However, in the current period this subfunction shows re-
newed growth. Under space science and area of increasing R&D effort is
lunar and planetary exploration. Included are unmanned missions of Mari-
ner spacecraft to Mars, Venus, and Mercury. Also included are missions of
the Pioneer F and G spacecraft to provide observations and measurements
of the solar system beyond Mars to the vicinity of Jupiter. Additionally
included are R&D efforts directed toward development of an outer planet
spacecraft for the Grand Tour unmanned missions of the outer planets in
the late 1970's.

The space applications program is also showing an increase in funding
during the current period. This program seeks to apply the knowledge
gained from space flights to such areas as meteorology, earth resources,
geodesy, communications, and navigation.

Funding of the space technology subfunction has shown a constant decline
since 1965 after a very rapid growth period. Reduction in funding of the
development of the NERVA nuclear engine in the current period has caused
an even sharper decline than in the years from 1966 to 1970.
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Aircraft technology is the only component of space research and technol-
ogy that has a completely different funding pattern than the overall func-
tion or the other subfunctions. After a decline in the years 1960 to 1962,
aircraft technology has shown continuous growth. R&D activities include
work with other Federal agencies (DOD and DOT) to provide advanced
technology for the development of subsonic, supersonic, and hypersonic
aircraft for both civil and military uses.

0 As the overall space effort has been reduced, the need for supporting space
activities has also declined. In the current period, the number of tracking
stations has been reduced as have requirements for ships, aircraft, and
communications support.
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Manned Space Flight: NASA: The Apollo flights to the moon have as
their goal the study of the moon and its relation to the earth and the
solar system, and an understanding of the evolutionary history of earth
and the dynamic processes that continue to transform it.
Development of an experimental orbital space workshop designed to
conduct astronomical studies of the sun; study the application of space
in surveying and monitoring the resources and environmental interaction
of the earth; and to study the biomedical effects of long-duration flight
on man.
Development of a space shuttle for future space operations in earth
orbit; the shuttle will be a reusable space vehicle to transport men and
equipment to and from earth orbit.
Research' and study of space station modules and support requirements
of men in space. The space station will be a continuously operating
platform for diversified scientific applications and technology experi-
ments encompassing nearly all scientific disciplines.

Space Science and Applications: NASA: Research on the space environ-
ment, of the earth and sun, and the relationship of these bodies to each
other and to interplanetary space, other stars, galaxies, and nebulae,
utilizing ground-based observatories, aircraft, balloons, sounding rockets,
and spacecraft.
Development of advanced Orbiting Solar Observatories and an Orbiting
Astronomical Observatory.
Exploration of the moon, planets, and other bodies in the solar system by
ground-based observation and automated spacecraft.
Research and design of the Viking spacecraft series for exploration of
Mars.
Development of an outer planet spacecraft for long-duration and multi-
ple missions in the late 1970's.
Launching of an experimental Earth Resources Technology Satellite to
test the spacecraft and sensors which may be required for a system to
survey the earth's resources from space; development of advanced satel-
lite capabilities in communications, navigation, geodesy, and meterol-
ogy.
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Space Technology: NASA: Research on laser communications and on
reliable, long-life and high speed/density components for space electron-
ics systems. Research on production of electronic power in space and
development of high specific impulse propulsion systems.
Research in the areas of thermal protection, aerothermodynamics, con-
figuration development, entry technology, and long-life time componen-
try for the space shuttle and planetary flight programs.
Investigation of advanced reactor and isotopic power systems.
Research on advanced nuclear propulsion concepts and the Nuclear
Engine for Rocket Vehicle Application (NERVA) engine.

Supporting Space Activities: NASA: Operation and equipment of the
stations of the tracking and data acquisition network.
Research and development to improve the capability of the specialized
ground equipment.
Promotion of new advances in technology generated by space R&D
efforts into other areas of the economy.

Aircraft Technology: NASA: Research in the areas of aerodynamics, flight
dynamics, propulsion, operating and vehicle systems, life sciences, elec-
tronics, materials and structures, and noise reduction for the general
purpose of improving civil and military aircraft.
Design and fabrication of an experimental short takeoff and landing
(STOL) aircraft to provide technology for improved short-haul transporta-
tion systems.
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APPENDIX A

Technical Notes
These technical notes deal with the scope and method of compiling this

report and its relationship to other reports and studies.

Scope
This report is organized in two parts: part :, which is concerned with broad

trends in and relationships between total Federal outlays by functions and
R&D expenditures (excluding R&D plant) by functions, as well as with impor-
tant changes in the ratio of R&D expenditures to total outlays within each
function; and part II, which is focused on a detailed treatment of R&D
expenditures, function by function.

In part II the sections are presented in descending order of total outlays for
1972. The latest functional totals and agency organization were used as the
base, and for R&D expenditures data were reclassified for earlier years, where
necessary, to show trends. Total outlays and R&D expenditures are given by
subfunction as well as by function. R&D activities are further identified by
agency programs, compared with prior-year data, and described in specific
terms. Important trends are noted and analyzed.

Within each individual section of part II total outlays by subfunction are
shown in descending order of size (in 1972) and R&D expenditures by sub-
function are shown in descending order of 1972 estimates for them. Within
the subfunctions R&D programs are also presented in descending order of
size.

The sources of the data are (1) The Budget of the United States Govern-
ment, Fiscal Year 9972 for data on total outlays for 1962-72, (2) The Budget
of the United States Government, Fiscal Year 1971 for data on total outlays for
1960-61, (3) agency reports to the National Science Foundation on R&D
expenditures for the years 1960-69, and (4) agency reports to the Office of
Management and Budget on R&D expenditures for the years 1970-72. Out-
lays differ from expenditures only in that they include net lending; R&D
expenditures do not include net lending. Outlays were used for overall func-
tion totals because the budget does not provide expenditure figures on a
functional basis.

The 97 program descriptions, covering R&D programs conducted in the
current (1970-72) period, were taken from The Budget Appendix, Fiscal Year
9972 when they were obtainable (where the budget contained a specific R&D
appropriation request) and otherwise from the descriptions of agency R&D
programs included with data submitted to the Foundation for its Federal
Funds, Vol. XIX report. (See addendum to Technical Notes.)



Method

Ratios: The data on total Federal outlays by functions and subfunctions
were taken directly from The Budget, 1972 and The Budget, 1971. Interest was
excluded as a function so that 12 functions were covered in all. The annual
totals used for the computation of share relationships represent total outlays
minus interest and special allowances plus undistributed adjustments. Total
outlays for each function were calculated as a percent of total Federal outlays
(as used in the report), but total outlays for subfunctions could not be calcu-
lated either as shares of total Federal outlays or shares of the function totals
because of the factor of offsetting receipts. No information was available to
permit distribution of offsetting receipts among the various subfunctions al-
though offsetting receipts could be deducted from function totals.'

Functions in this report represent somewhat higher percent shares of total
Federal outlays than they do in OMB analyses because OMB calculations are
based on total outlays including interest. For example, in this report national
defense is 37 percent of total outlays in 1972, but OMB places it at 34 percent.2

R&D expenditure data can be directly related to total outlay data on a
functional basis since outlays are the same as expenditures except that they
include net lending (funds that will ultimately be repaid and hence cannot be
termed expenditures). Ratios were calculated in all years for R&D expendi-
tures within each function to the total outlays for that function. Ratios were
also calculated in all years for the R&D expenditures within each function to
the Federal R&D total. However, R&D expenditures by subfunction could not
be calculated as a share of total outlays by subfunction because of the
impossibility of deducting offsetting receipts from subfunction totals. Further-
more, attempts to relate R&D expenditures within subfunctions to total out-
lays for subfunctions would be meaningless in the case of those functions
where all, or almost all, of the R&D activities within the function were
assigned by OMB to a single subfunction.

Conversion to constant dollars: The overall trend table in the first section
shows average annual growth rates for total outlays and R&D expenditures for
selected periods in terms of both current and constant dollars. The conversion
to constant dollars was based on the GNP implicit price deflator, but the

1 For some functions offsetting receipts are a negligible fraction of total outlays, but for others
they are large enough to affect significantly the net outlay totals. The prime example is the function
of natural resources where offsetting receipts (from the lease of mineral lands, disposal of public
lands, and sales of power and timber) may represent as much as 50 percent of gross outlays.

2 Office of Management and Budget,, The Budget of the United States Government,, Fiscal Year 1972
(Washington, D.C. 20402: Supt. of Documents, U.S. Government Printing Office), p. 7.
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deflator was converted to a fiscal year basis to conform with the dollar data.3

Average annual growth rate computations: 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.4

Classifications and definitions: The Budget arrangement of agencies and
agency subdivisions under each of the functional and subfunctional catego-
ries has been followed in toto in the distribution of R&D program data.
Current (1970-72) program distributions have been used for the report, and
data have been given for prior years as though the present Federal organiza-
tional structure had always existed. Of course, earlier programs were often
different in title and agency sponsorship than those prevailing today. In mov-
ing from present agency jurisdiction over R&D programs back through the
early 1960's when many of the present agency units did not exist, it was
sometimes necessary to estimate or make arbitrary decisions as to where to
allocate dollars. Hence the tables do not repr, Sent a completely accurate
spread of R&D relationships.

The definitions of functions and subfunctions are implicit in their content.
OMB places agency programs under certain functional and subfunctional
categories in the 1972 budget, and no attempt has been made to change the
OMB concepts or arrangements. Each function, under the budget arrange-
ment, embraces the agency components whose primary mission is related to
that function. The health function, for example, includes only those agency
units whose primary function is health-related. The outlays of the Department
of Health, Education, and Welfare's National Institutes of Health are Included
but not the funds spent on health-related research and development by the
Department of Defense or the National Aeronautics and pace Administra-
tion.

A report that presented data in a way that allowed each agency subdivision
or program to relate to multiple functions would find functions overlapping
and adding to more than 100 percent of the budget total. Data in this report,
based as they are on the OMB classifications, are additive to 100 percent of
the Federal budget and therefore relationships can be shown as percents of
the total without double counting.

The definitions of R&D activities coincide with those provided the agencies
by NSF in its Federal Funds survey questionnaire.

See Department of Commerce, Survey of Current Business, business indicator series.
See Department of Commerce, Long Term Eccnomic Growth, 1960-1965 (Washington, 1966), pp.

89, 91,,115.
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Timing

This report shows data as of the time of the President's budget message in
early February 1971. Outlays are those given in the President's request to
Congress for the 1972 budget. R&D expenditures for 1970-72 are based on
information submitted by the agencies to OMB for its special analysis of the
R&D portion of the budget 5 with some adjustments made to correlate with
known differences in reporting to OMB and the Federal Funds report or to
account for revisions made by agencies after their submission of data to
OMB. Data for fiscal years 1960 through 1970 are actual, but for 1971 and
1972 they are estimated and do not reflect final apportionment actions for
1971 or appropriation and apportionment actions for 1972 taken after the
President's budget request.

Relation to Other Reports

(1) For a number of years the National Science Foundation has annually
published a series covering Federal R&D funding by agencies. This report is
entitled Federal Funds for Research, Development, and Other Scientific Activi-
ties. It includes R&D expenditures by agencies and R&D obligations by agen-
cies. The obligations data are broken down into basic research, applied re-
search, and development, as well as into performer groups, and fields of
science. The agency expenditure data used in the Federal Funds series for
1960-69 have been used in this report to attain comparisons by functions.

(2) In a section of Special Analyses, Budget of the United States Govern-
ment, Fiscal Year 1972 (Special Analysis R, Federal Research and Development
Programs) the Office of Management and Budget publishes estimates of obli-
gations and expenditures for Federal research, development, and R&D plant.
The R&D expenditure data for fiscal years 1970-72 used in this report were
taken from data submitted by the agencies to OMB for its special budget
analysis (see above for discussion of adjustments). Special Analysis R and
Federal Funds utilize the same definitions for research and development.

(3) Other reports have been published offering functional studies of the
Federal budget, one or two of them even covering R&D data (appendix C).
However, these do not follow the budget classifications completely but make
certain rearrangements of data under the functional headings and even retitle

Special Analyses, Budget of the United States Government, Fiscal Year 1972, "Special Analysis R,
Federal Research and Development Programs," pp. 2711f.
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some of the headings. This report is the only one issued thus far that provides
Federal R&D data entirely by Federal budget functions and subfunctions.

A different classification system than that of OMB might be preferable for
certain analytical purposes, but to obtain the necessary data would require a
special survey among the Federal agencies. Agreement on the most meaning-
ful functional categories would be very difficult to obtain. The resulting data
might or might not be additive to 100 percent, depending on the nature of
the questions. For these various reasons the present report was based on data
already available and on the existing OMB classification system.



Sources of R&D Program Descriptions

National Defense

Military Sciences-1972 Budget Appendix p. 310
Aircraft and Related Equipment-1972 Budget Appendix p. 310
Missiles and Related Equipment-1972 Budget Appendix p. 310
Military Astronautics and Related Equipment--1972 Budget Appendix

pp. 310-311
Ships, Small Craft and Related Equipment-1972 Budget Appendix p. 311
Ordnance, Combat Vehicles and Related Equipment-1972 Budget Appendix

p. 311
Other Eq..dpment-1972 Budget Appendix p. 311
Program Management and Support-1972 Budget Appendix p. 311
Emergency Fund--1972 Budget Appendix p. 311
Atomic EnergyFF XIX submission*
Office of Emergency PreparednessFF XIX submission

Space Research and Technology

Manned Space Flight
Space Science and Appl:cations
Space Technology
Aircraft Technology
Supporting Space Activities

1972 Budget Appendix pp. 836-838
and FF XIX submission

Health
HEW: NIH-1972 Budget Appendix pp. 415-418
HEW: HSJAHA: Mental Health-1972 Budget Appendix p. 391
HEW: HSMHA: Health Services R&D-1972 Budget Appendix p. 393
HEW: HSMHA: Maternal and Child HealthFF XIX submission
HEW: HSMHA: Disease Control-1972 Budget Appendix pp. 399-400

Environmental Control ActivitiesFF XIX submission
(occupational health, community environ. magmt.,
health-related radiologica! health)

HEW: Food and Drug Administration -1972 Budget Appendix pp. 385-6 and
FF XIX submission

* Federal Funds for Research, Development, and Other Scientific Activities, Fiscal Years 1969, 1970,
and 1971, Vol. XIX.
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EPA: Air Pollution Control-1971 Budget Appendix p. 371
Solid Waste Management-1971 Budget Appendix p. 372
Radiation-1971 Budget Appendix p. 372
Community Environment-1971 Budget Appendix p. 372
Pesticide Research-1971 Budget Appendix p. 370 and p. 582

FF XIX submission (Food and Drug)
FF XIX submission (Bur. of Commercial Fisheries)
FF XIX submission (Bur. of Sports Fish. & Wildlife)

HEW: Office of Child Development-1972 Budget Appendix p. 485

Commerce and Transportation
DOT: Office of the Secretary-1972 Budget Appendix p. 706
DOT: US Coast Guard-1972 Budget Appendix p. 719
DOT: FAA-1972 Budget Appendix p. 733
DOT: SST-1972 Budget Appendix p. 707
DOT: Urban Mass Transportation-1972 Budget Appendix p. 761
DOT: Federal RR Administration-1972 Budget Appendix pp. 755-6
DOT: Federal Highway AdministrationFF XIX
DOT: National Highway Traffic Safety Administration 1972 Budget Appendix

p. 753
Postal Service-1972 Budget Appendix p. 844
Commerce: Maritime Administration-1972 Budget Appendix p. 274
Commerce: National Bureau of Standards-1972 Budget Appendix pp. 264-5
Commerce: NOAA-1972 Budget Appendix pp. 252-4
Commerce: Office of Business EconomicsFF XIX submission
Commerce: Bureau of the Census-1972 Budget Appendix p. 225
Commerce: Patent OfficeFF XIX submission
Commerce: Office of Telecommunications-1972 Budget Appendix p. 270
Commerce: Economic Development Administration -1972 Budget Appendix

p. 234
Small Businc AdministrationFF XIX submission
Federal Communications CommissionFF XIX submission
Federal Trade CommissionFF XIX submission
Civil Aeronautics BoardFF XIX submission

Education and Manpower
Smithsonian InstitutionFF XIX submission
Library of CongressFF XIX submission
HEW: Office of Education-1972 Budget Appendix p. 451FF XIX submission
Interior: Bureau of Mines: Health and Safety-1972 budget Appendix p. 583
Labor: Manpower AdministrationFF XIX submission
Labor: Bureau of Labor StatisticsFF XIX submission
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Labor: Workplace Standards AdministrationFF XIX submission
Labor: Labor Management Services AdministrationFF XIX submission
National Science Foundation-1972 Budget Appendix p. 946

Natural Resources

EPA: Water Control Office-1971 Budget Appendix p. 625
Interior: Office of Water Resources Research-1972 Budget Appendix p. 633
Interior: Office of Saline WaterFF XIX submission
Tennessee Valley AuthorityFF XIX submission
Dept. of the Army-Civil Functions-1972 Budget Appendix p. 355
Interior: Bur. of ReclamationFF XIX submission
Interior: Bonneville Power AdministrationFF XIX submission
Interior: Bureau of Mines-1972 Budget Appendix pp. 581-2
Interior: Office of Coal Research-1972 Budget Appendix p. 588
USDA: Forest Service-1972 Budget Appendix p. 207
Interior: Bureau of Land ManagementFF XIX submission
Interior: National Park ServiceFF XIX submission
Interior: Bureau of Outdoor Recreation-1972 Budget Appendix p. 572
Interior: Bureau of Sport Fisheries and Wildlife-1972 Budget Appendix p. 591
Interior: Geological SurveyFF XIX submission

Agriculture and Rural Development
USDA: Agricultural Research Service-1972 Budget Appendix p. 110
USDA: Cooperative State Research Service-1972 Budget Appendix p. 116
USDA: Economic Research Service-1972 Budget Appendix p. 134
USDA: Farmer Cooperative ServiceFF XIX submission
USDA: National Agricultural LibraryFF XIX submission
USDA: Statistical Reporting ServiceFF XIX submission

Corn munit Development and Housing
Office of Economic Opportunity-1972 Budget Appendix p. 100
HUD: Research and Technology-1972 Budget Appendix p. 542
HUD: Open Space Land-1972 Budget Appendix p. 530
HUD: Low-Income Housing Demonstration-1972 Budget Appendix p. 543
Federal Home Loan Bank BoardFF XIX submission

Income Security
HEW: Social and Rehabilitation ServicesFF XIX submission
HEW: Social Security AdministrationFF XIX submission



Veterans Benefits and Services
FF XIX submission

International Affairs and Finance
State: Departmental FundsFF XIX submission
U.S. Arms Control and Disarmament AgencyAnnual Report 1969
State: AIDFF XIX submission
State: Peace CorpsFF XIX submission
United States Information AgencyFF XIX submission

General Government
Office of Science and Technology-1972 Budget Appendix p. 62
Treasury: Bureau of Engraving and PrintingFF XIX submission
Government Services AdministrationFF XIX submission ...

Civil Service CommissionFF XIX submission
Justice: Law Enforcement Assistance AdministrationFF XIX submission
Justice: Bur. of Narcotics and Dangerous Drugs-1972 Budget Appendix p. 656
Justice: Bureau of PrisonsFF XIX submission
Justice: Federal Bureau of Investig-tionFF XIX submission
Advisory Commission on Intergovernmen .J1 Relations-1972 Budget Appendix

p. 929



APPENDIX C

Statistical Tables
Table Page
C-1 Total Federal outlays by function and subfunction, fiscal years

1960-72 81
C-2 Federal R&D expenditures by function, subfunction, and agency

programs, fiscal years 1960-72 84
C-3 Total Federal outlays by function, fiscal years 1960-72 91
C-4 Percent distribution of total Federal outlays by function, fiscal

years 1960-72 91
C-5 Federal R&D expenditures by function, fiscal years 1960-72 92
C-6 Percent distribution of Federal R&D expenditures by function,

fiscal years 1960-72 92

NOTES

The source of the data contained in table 1, Total Federal Outlays by
Function and Subfunction, Fiscal Years 1960-72, is The Budget of the
United States Government, Fiscal Year 1972, pp. 569-573 for 1962-72
data; and The Budget of the United States Government, Fiscal Year 1971,
pp. 587-591 for 1960-61 data. The data for 1960-70 are actual; those for
1971 are estimated for current fiscal year ending June 30, 1971; 1972 data
are requests of the President for July 1, 1971 through June 30, 1972.

The sources of the data contained in table 2, Federal R&D Expenditures by
Function, Subfunction and Agency Programs, Fiscal Years 1960-72, are
agency responses to the surveys of Federal R&D activities conducted an-
nually by the National Science Foundation and published in the Federal
Funds for Research, Development, and Other Scientific Activities series for
the 1960-69 period; and information submitted by the agencies to OMB
for its special analysis of R&D programs, Special Analyses, Budget of the
United States Government, Fiscal Year 1972, "Special Analysis R, Federal
Research and Development Programs," pp. 271ff for 1970-72. Adjustments
have been made for known differences in reporting by agencies to OMB
and to the Federal Funds report.



Table C-1. Total Federal outlays by function and subfunction, fiscal years

(Dollars in millions)

Actual

Function and subfunction 1960 1961 1962 1963 1964 1965 1966

Total $92,223 $97,795 $106,813 $111,311 $118,584 $118,430 $134,652

Interest 8,299 8,108 8,321 9,215 9,810 10,357 11,285
Special allowances
Undistributed adjustments -2,297 -2,449 -2,513 -2,644 -2,877 -3,109 -3,364

Subtotal, all functions 86,221 92,136 101,005 104,740 111,651 111,182 126,731

National defense, total 45,908 47,381 51,097 52,257 53,591 49,578 56,785

Military personnel (including retired
military personnel) -DOD- military'. 11,738 12,085 13,032 13,000 14,195 14,771 16,753

Operation and maintenance-DOD -
military' 10,223 10,611 11,594 11,874 11,932 12,349 14,710

Procurement-DOD-military, 13,334 13,095 14,532 16,632 15,351 11,839 14,339
RDT&E-DOD-milita ry 4,710 6,131 6,319 6,376 7,021 6,236 6,259
Military construction and other -DOD-

military' 1,474 1,370 1,602 513 1,236 928 2,279
Allowances 2-DODmilitary
Military assistance 1,631 1,351 1,337 1,406 1,209 1,125 1,003
Atomic energy' 2,623 2,713 2,806 2,758 2,764 2,625 2,403
Defense-related activities 244 104 92 24 172 136 -62

Deductions for offsetting receipts 3 -69 -80 -216 -325 -289 - -431 -898
Income security, total 18,150 21,202 22,530 24,084 25,110 25,702 29,016

Retirement and social insurance' 15,770 18,713 19,800 21,478 22,234 22,530 25,563
Public assistance 2,293 2,385 2,604 2,909 3,085 3,119 3,151
Social and individual services 88 104 133 176 199 249 410

Deductions for offsetting receipts 3 .. -1- -2 -7 -479 -409 -196 -109
Health, total

..

756 873 1,139 1,493 1,737 1,730 2,543

Development of health resources 554 642 786 949 1,170 1,039 1,212
Providing or financing medical serv-

ices, 146 157 264 318 386 476 1,094
Prevention and control of health prob-

lems 58 77 91 128 182 215 238
Deductions for offsetting receipts 3 -2 -2 -3 -3 -1 -1 -1
Commerce and transportation, total 4,794 5,068 5,430 5,765 6,511 7,399 7,171

Air transportation' 568 716 781 808 835 875 879
Water transportation 509 569 654 672 658 728 708
Ground transportation 2,984 2,656 2,817 3,057 3,686 4,092 4,043
Postal service 525 914 797 770 578 805 888
Advancement of business 154 147 304 239 252 405 351
Area and regional development 120 188 132 242 538 557 315
Regulation of business 59 67 72 82 91 98 99

Deductions for offsetting receipts 3 -125 -189 -126 -104 -128 -160 -112

1967

$158,2

12,5

-3,9

149,6

70,0.

19,7
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Table C-1. Total Federal outlays by function and subfunction, fiscal years 1960-72

(Dollars in millions)

Actual Estimate

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

$97,795 $106,813 $111,311 $118,584 $118,430 $134,652 $158,254 $178,833 $184,548 $196,588 $ 212,755 $ 229,232
8,108 8,321 9,215 9,810 10,357 11,285 12,588 13,744 15,791 18,312 19,433

--,etrela7

19,687- - - - - 800 5,969-2,449 -2,513 -2,644 -2,877 -3,109 -3,364 -3,936 -4,499 -5,117 -6,380 -7,197 -7,771
1 92,136 101,005 104,740 111,651 111,182 126,731 149,602 169,588 173,874 184,656 199,719 211,347
8 47,381 51,097 52,257 53,591 49,578 56,785 70,081 80,517 81,232 80,295 76,443 77,512

12,085 13,032 13,000 14,195 14,771 16,753 19,786 21,954 23,818 25,880 25,092 23,849

3 10,611 11,594 11,874 11,932 12,349 14,710 19,000 20,578 22,227 21,609 20,380 20,234
4 13,095 14,532 16,632 15,351 11,839 14,339 19,012 23,283 23,988 21,584 18,448 17 ,936
0 6,131 6,319 6,376 7,021 6,236 6,259 7,160 7,747 7,457 7,166 7,281 7,504

1,370 1,602 513 1,236 928 2,279 2,636 3,975 525 1,059 1,407 2,019- - - - - 945 3,580
1,351 1,337 1,406 1,209 1,125 1,003 858 654 789 731 1,130 1,025
2,713 2,806 2,758 2,764 2,625 2,403 2,264 2,466 2,450 2,453 2,275 2,318

104 92 24 172 136 -62 -17 139 260 79 -54 92-80 -216 -325 -289 - -431 -898 -619 -280 -281 -266 -461 -1,045
21,202 22,530 24,084 25,110 25,702, 29,016 31,164 34,108 37,699 43,790 55,546 60,739
18,713 19,800 21,478 22,234 22,530 25,563 27,351 29,566 32,540 37,275 46,003 49,030

2,385 2,604 2,909 3,085 3,119 3,151 3,180 3,726 4,272 5,186 7,860 9,790
104 133 176 199 249 410 692 831 888 1,331 1,684 1,937-2 -7 -479 -409

-853 -T,I39-"Li4§-1-,i37
-196 -109 -59 -16 -1 -1 -1 -18
1,730 2,54367721 9,672 11,696 2,995 14,928-167010

642 786 949 1,170 1,039 1,212 1,556 1,826 1,918 2,097 2,228 2,380

157 264 318 386 476 1,094 4,866 7,455 9,315 10,344 12,037 12,945

77 91 128 182 215 238 301 394 465 561 664 703-2 -3 -3 -1 -1 -1 -2 -3 -2 -6 -2 -18
5,068 5,430 5,765 6,511 7,399 7,171 7,594 8,094 7,921 9,310 11,442 10,937

716 781 808 835 875 879 945 951 1,042 1,223 1,620 1,835
569 654 672 658 728 708 765 844 864 902 1,066 1,123

2,656 2,817 3,057 3,686 4,092 4,043 4,093 4,367 4,413 4,632 5,145 5,310
914 797 770 578 805 888 1,141 1,080 920 1,510 2,353 1,333
147 304 239 252 405 351 332 447 152 487 535 536
188 132 242 538 557 315 318 472 584 590 747 802
67 72 82 91 98 99 118 98 107 120 176 141

-189 -126 -104 -128 -160 -112 -119 -165 -162 -154 -200 -142

81



Function and subfunction
Actual

1960 1961 1962 1963 1964 1965 1966

Veterans benefits and services, total 5,426 5,688 5,625 5,520 5,681 5,722 5,920

Income security for veterans 4,054 4,439 4,476 4,706 4,646 4,710 4,700
Veterans education, training, and

rehabilitation 531 415 159 101 77 58 54
Veterans housing 206 152 236 -109 44 (*) 169
Hospital and medical care for veterans. 963 1,032 1,085 1,147 1,231 1,271 1,320
Other veterans benefits and services.. 187 187 180 176 185 179 196

Deductions for offsetting receipts -514 -537 -511 -501 -502 -497 -518
Education and manpower, total 1,113 1,253 1,406 1,502 1,751 2,284 4,258

Elementary and secondary education.. 397 417 429 527 566 645 1,804
Higher education 272 291 357 419 383 414 705
Vocation& education 39 40 40 41 41 132 136
Manpower training and employment

services 150 190 194 209 299 534 989
Science education and basic research 120 143 183 206 310 309 368
Other education aids 58 76 98 98 110 158 155
Other manpower aids 80 100 110 7 49 100 112

Deductions for offsetting receipts -3 -4 -4 -5 -5 -9 -11 -____
Agriculture and rural development, total 3,322 3,340 4,123 5,139 5,185 4,807 3,697

Farm income stabilization 2,383 2,343 3,143 4,060 4,134 3,667 2,536
Rural housing and public facilities 333 335 291 375 326 354 309
Agricultural land and water resources 324 347 368 324 325 342 347
Research and other agricultural serv.

ices 312 344 363 415 441 485 531
Deductions for offsetting receipts -29 -30 -42 -36 -42 -42 -44__
General government, total 1,327 1,491 1,650 1,810 2,040 2,210 2,292

Legislative functions 109 118 135 131 126 142 159
Judicial functions 49 52 57 63 66 76 79
Executive direction and management.. 20 22 22 21 22 23 24
Central fiscal operations 573 622 668 733 808 844 .36
General property and records ma

agement 351 356 355 416 553 565 550
Central personnel management I 82 92 106 110 110 107 107
Law enforcement and justice 263 289 300 323 335 366 385
National capital region 30 50 73 70 58 61 73
Other general government 88 109 136 139 189 190 192

Deductions for offsetting receipts 3.. , -238 -220 -204 -196 -226 -165 -162
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1967

6,897

5,209

305
.304

1,393
19

-509
5,853

196

2,439
1,159

250

1,236
415
264
100

-11

5,6E

4,43

41
1E

1,02
18

-53
1,25

41

4

1C.

14

1C

-
4,376 3,34

3,167 2,34

330
353

570

32
34

34

-3-44 --
2,510 1,49

167
87
25

968

617
llb
426
84

218
-199

11

5

2
62

35
9

28
5

10
-22



Actual Estimate

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

5,688 5,625 5,520 5,681 5,722 5,920 6,897 6,882 7,640 8,677 9,969 10,644

4,439 4,476 4,706 4.646 4,710 4,700 5,209 4,997 5,528 6,021 6,551 6,973

415 159 101 77 58 54 305 478 701 1,015 _ 1,715 1,981
152 236 -109 44 (*) 169 304 210 102 54 -147 -334

1,032 1,085 1,147 1,231 1,271 1,320 1,393 1,472 1,566 1,802 2,056 2,230
187 180 176 185 179 196 195 218 237 260 288 301

-537 -511 -501 -502 -497 -518 -509 -492 -493 -477 -493 -508
1,253 1,406 1,502 1,751 2,284 4,258 -----67739-67-7,ii6---8,iii6----aO85,853

417 429 527 566 645 1,804 2,439 2,595 2,480 2,968 3,245 3,562
291 357 419 383 414 705 1,159 1,393 1,230 1,381 1,458 1,302
40 40 41 41 132 136 250 265 262 289 423 501

190 194 209 299 534 989 1,236 1,587 1,560 1,602 2,017 2,156
143 183 206 310 309 368 415 449 490 464 502 546
76 98 93 110 158 155 264 334 373 429 419 463

100 110 7 49 100 112 100 132 142 169 248 308
-4 -4 -5 -5 -9 -11 -11 -16 -13 -14 -12 -29

3,340 4,123 5,139 5,185 4,807 3,697 4,376 5,943 6,221 6,201 5,262 5,804

2,343 3,143 4,060 4,134 3,667 2,536 3,167 4,542 5,000 4,589 4,075 4,227
335 291 375 326 354 309 33C 474 318 579 60 432
347 368 324 325 342 347 35- 351 343 344 353 334

344 363 415 441 485 531 570 618 645 730 816 855
-30 -42 -36 -42 -42 -44 -44 -42 -85 -41 -42 -43

1,491 1,650 1,810 2,040 2,210 2,292 2,510
-___-__

2,561 2,866
____._

3,336
_________

4,381
_..._
4,970

118 135 131 12r 142 159 167 180 192 229 262 277
52 57 63 66 76 79 87 94 110 133 149 173
22 22 21 22 23 24 25 27 31 37 50 56

622 668 733 808 844 886 968 1,024 1,094 1,271 1,416 1,570

356 355 416 553 565 550 617 569 567 595 644 692
92 106 110 110 107 107 116 140 146 166 202 255

289 300 323 335 366 385 426 452 534 666 1,116 1,477
50 73 70 58 61 73 84 104 162 226 363 414

109 136 139 189 190 192 218 243 268 272 433 561
-220 -204 -196 -226 -165 -162 -199 -272 -238 -259 -254 -506



Function and subfunction

Community development and housing,
total

Maintenance of the housing mortgage
market

Deductions for offsetting receipts

Conduct of foreign affairs'
Economic and financial assistance
Foreign informa`:on and exchange

activities
Food for Peace

Deductions for offsetting receipts 3

1960 1561 1962 1963 1964 1965 1966

971 191 589 -880 -185 288 2,644

Concentrated community development. - 51
Community environment 1.05 145 227 173 240 331
Community facilities 18 15 27 36 51 46
Community planning and administra-

tion -72 -79 11 24 29 32 16
Low and moderate income housing

:ids 145 155 170 198

787 -36 169 -1,289 -511 -237 1,545
-11 -9 -16 -22 -31 -16 -13

Natural resources, total 999 1,548 1,665 1,483 1,944 2,028 1,999

Water resources and power 1,241 1,395 1,578 1,718 1,798 1,867 2,061
Land management 305 428 382 422 459 509 556
Mineral resources 30 28 30 25 46 59 62
Recreational resources 125 146 151 180 202 215 241
Other natural resources programs 46 51 58 67 70 79 90

Deductions for offsetting receipts -748 -501 -535 -929 -632 -701 -1,011

International affairs and finance, total 3,054 3,357 4,492 4,115 4,117 4,340 4,490

214 216 248 346

37

296

Actual

81

347

302
365
38

391

315
1,391 1,877 2,325 1,968 1,756 2,041 2,329

137 158 197 201 207 223 227
1,458 1,823 1,947 2,040 2,049 1,852 1,784
-146 -716 -226 -441 -191 -123 -165

Space research and technology, total 401 744 1,257 2,552 4,170 5,091 5,933

Manned space flight 113 279 565 1,516 2,768 3,538 4,210
Space science and applications 133 249 420 576 754 751 778
Space technology 52 87 159 303 432 484 435
A. rcraft technology 72 51 31 36 40 58 75
Supporting space activities 30 79 82 122 178 262 435

Deductions for offsetting receipts -4 4 4 4 -1 -2 -1
1 Entries net of offsetting receipts.
2 For all volunteer force and civilian and military pay increases for Department of Defense.
3 Excludes offsetting receipts which have been distributed by subfunction above.
Less than $500 thousand.

Source: Office of Management and Budget.

1

1,51

3!1,41

li
- 5(

3,3E

21

1,87

lf.
1,82
- 71

74

27
24

5

7

ses for
y subf



Actual Estimate

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

191 589 -880 -185 288 2,644 2,616 4,076 1,961 2,965 3,858 4,495- - - 51 302 452 648 684 816 1,168 1,235
145 227 173 240 331 365 465 486 632 1,105 1,173 1,397

15 27 36 51 46 38 74 106 146 181 229 416

-79 11 24 29 32 16 33 37 47 69 131 151

155 170 198 37 81 391 478 948 871 1,280 1,633 1,948

-36 169 -1,289 -511 -237 1,545 1,133 1,863 -406 -487 -423 -651-9 -16 -22 -31 -16 -13 -19 -12 -13 -4 -53 -4

1,548 1,665 1,483 1,944 2,028 1,999 1,821 1,655 2,081 2,480 2,636 4,243
1,395 1,578 1,718 1,798 1,867 2,061 2,158 2,251 2,256 2,245 3,025 3,864

428 382 422 459 509 556 618 639 643 754 864 830
28 30 25 46 59 62 73 85 71 94 173 68

146 151 180 202 215 241 285 331 372 370 536 615
51 58 67 70 79 90 93 102 107 122 133 143

-501- -535 -929 -632 -701 -1,011 -1,408 -1,753 -1,368 -1,105 -2,094 -1,276-
3,357 4,492 4,115 4,117 4,340 4,490 4,547 4,619 3,785 3,570 3,586 4,032

216 248 346 296 347 315 336 354 371 398 421 453
1,877 2,325 1,968 1,756 2,041 2,329 3,057 3,053 2,420 2,231 2,190 2,636

158 197 201 207 223 227 245 253 237 235 240 243
1,823 1,947 2,040 2,049 1,852 1,784 1,452 1,204 975 937 1,014 962-716 -226 -441 -191 -123 -165 -542 -245 -217 -232 -279 -261

744 1,257 2,552 4,170 5,091 5,933 5,423 4,721 4,247 3,749 3,368 3,151

279 565 1,516 2,768 3,538 4,210 3,649 3,096 2,781 2,209 1,887 1,662
249 420 576 754 751 778 796 700 569 656 631 727

87 159 303 432 484 435 440 410 344 328 286 234
51 31 36 40 58 75 89 128 168 188 184 195
79 82 122 178 262 435 452 390 390 374 393 347-4 __4 4 -1 -2 -1 -2 -3 -6 -6 -13 -13

ses for Department of Defense.
y subfunction above.
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Table C-2. Federal R&D expenditures by function, subfunction, and a

(Dollars in millions)

Fe

Function, subfunction,
Actual

and agency program 1960 1961 1962 1963 1964 1965 1966

Total, all functions $7,300.5 $8,747.9 $9,831.6 $11,338.5 $13,758.9 $13,811.4 $14,970.2 $1 9 $!

National defense, total.. 6,317.8 7,351.4 7,747.7 7,869.5 8,665.2 7,864.0 7,887.9 4

Military sciences-DOD-RDT&E 362.0 507.0 616.0 838.0 878.0 573.0 619.0
Aircraft and related equipment-DOD.

RDT&E 632.0 547.0 624.0 544.0 939.0 1,017.0 976.0
Missiles and related equipment-DOD.

RDT&E 2,059.0 3,025.0 2,777.0 2,241.0 2,352.0 1,901.0 1,801.0
Military astronautics and related equip.

ment-DOD .RDT&E 512.0 518.0 749.0 946.0 1,284.0 921.0 930.0
Ships, small craft and related equip-

ment-DOD.RDT&E 154.0 209.0 190.0 219.0 264.0 249.0 283.0
Ordnance, combat vehicles and related

equipment-DOD-RDT&E 222.0 212.0 227.0 208.0 280.0 330.0 361.0
Other equipment-DOD.RDT&E 512.0 561.0 498.0 848.0 440.0 704.0 785.0
Programwide management and sup.

port-DOD-RDT&E 565.0 551.0 637.0 232.0 585.0 542.0 504.0
Emergency fund-DOD .RDT&E -
Other DOD 842.0 369.0 399.0 415.0 408.0 387.0 416.0
Military assistance -
Atomic energy 761.7 850.2 1,329.2 1,077.9 1,236.0 1,240.7 1,212.4
Defense related activities 4.7 1.4 .5

_
.6 .3 .1 .6

Space research and technology, total 346.6 646.1 1,142,7 2,327.0 3,733.2 4,562.0 5,360.6

Manned space flight 113.1 273.6 508.5 1,356.9 2,436.1 3,137.5 3,818.8 6

Space science and applications 122.2 225.5 400.3 552.5 714.0 725.7 754.6 5

Space technology 39.1 73.1 136.5 278.3 352.1 401.2 365.5 1

Aircraft technology 57.6 42.3 28.5 34.0 68.8 87.6 101.1 3

Supporting space activities 14.4 31.6 68.9 105.4 162.3 210.2 320.8
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id a . Federal R&D expenditures by function, subfunction, and agency programs

(Dollars in millions)

Actual Estimate

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

2 $1 9 $9,831.6 $11,338.5 $13,758.9 $13,811.4 $14,970.2 $16,073.0 $16,333.3 $15,695.4 $15,155.5 $15.366.1 $15,711.5

4 7,747.7 7,869.5 8,665.2 7,864.0 7,887.9 8,856.6 9,352.7 9,058.0 8,783.7 8,860.9 8,998.1

D
616.0 838.0 878.0 573.0 619.0 610.0 521.0 571.0 501.0 496.0 486.0

D 624.0 544.0 939.0 1,017.0 976.0 1,048.0 1,335.0 1,031.0 1,239.0 1,708.0 1,97:;.0

2,777.0 2,241.0 2,352.0 1,901.0 1,801.0 2,502.0 2,522.0 2,410.0 2,265.0 2,115.0 1,787.0

749.0 946.0 1,284.0 921.0 930.0 983.0 1,220.0 1,159.0 756.0 489.0 489.0

D
190.0 219.0 264.0 249.0 283.0 296.0 261.0 329.0 362.0 330.0 465.0

D 227.0 208.0 280.0 330.0 361.0 343.0 324.0 336.0 381.0 327.0 340.0

D 498.0 .848.0 440.0 704.0 785.0 951.0 1,120.0 1,053.0 1,150.0 1,220.0 1,340.0

0 637.0 232.0 585.0 542.0 504.0 426.0 339.0 458.0 413.0 498.0 498.0- - - - - - - - - 15.0 45.0

0 ")(19.0 415.0 408.0 387.0 416.0 439.0 340.0 304.4 369.0 355.8 321.7- - - - - - - - - - -
4 1,029.2 1,077.9 1,236.0 1,240.7 1,212.4 1,257.3 1,369.0 1,405.9 1,346.0 1,306.6 1,251.4

6 .5 .6 .3 .1 ______ .6_
7 .7 .7 .1 .1 .6

6 1,142.7 2,327.0 3,733.2 4,562.0 5,360.6 5,137.1 4,597.6 4,186.4 3,698.8 3,318.9 3,109.4

8 6 508.5 1,356.9 2,436.1 3,137.5 3,818.8 3,477.1 3,027.7 2,754.4 2,194.7 1,878.2 1,648.5

6 5 400.3 552.5 714.0 725.7 754.6 781.3 691.9 562.5 648.5 628.7 723.4

5 1 136.5 278.3 352.1 401.2 365.5 377.7 368.8 330.0 315.1 284.3 233.2

1 3 28.5 34.0 68.8 87.6 101.1 116.4 144.5 161.6 183.0 178.6 190.0

8 68.9 105.4 162.3 210.2 320.8 381.3 364.7 377.9 357.5 349.1 314.3



Function, subfunction, and
agency program

Actual

1960 1961 1962 1963 1964 1965 1966

Health, total 277.5 321.7 447.1 557.0 704.4 621.3 753.7

Development of health resources.... . , 258.8 296.5 413.4 519.3 653.4 571.0 687.1
National Institutes of Health (HEW) 226.9 262.0 369.1 458.3 569.5 488.9 605.3
Health Services and Mental Health

Administration (HEW) 31.9 34.4 54.3 61.0 83.9 82.1 81.8
Providing or financing medical services. .3 .6 .5 .6 .6 .6 .9

Health Services and Mental Health
Administration (HEW) 2 .3 .6 .5 .6 .6 .6 .9

Prevention and control of health pro-
blems 18.4 24.6 33.2 37.1 50.4 49.6 65.7

Environmental and air pollution con
trol (EPA)

Health Services and Mental Health 3 16.2 '21.3 '30.4 '32.7 44.2 '43.0 '55.3
Administration (HEW) 4

Food and Drug Administration (HEW). 2.2 3.3 2.7 4.4 6.3 6.6 10.4

Commerce and Transportation, total 85.1 99.9 108.0 140.2 144.5 184.2 241.5

Air transportation 38.2 48.4 46.2 66.5 62.7 94.0 141.3
Supersonic aircraft (DOT) 5 - - - 6.8 5.0 47.9 99.2
Federal Aviation Administration

(DOT) .2 48.4 46.2 59.7 57.7 46.1 42.1
Water transportation 5.2 2.9 6.0 7.9 9.3 10.2 13.3

U.S. Coast Guard (DOT) .6 .7 1.2 1.1 1.8 2.2 7.4
Maritime Adr.'inistration (Com-

merce) 4.6 2.2 4.8 6.8 7.5 8.0 5.9
Ground transportation 4.6 3.7 3.2 3.6 4.2 5.4 8.0

Urban Mass Transportation Adminis-
tration (DOT) - - - - - - -

National Highway Safety Adminis-
tration (DOT) - - - - - - -

Federal Highway Administration
(DOT) 4.6 3.7 3.2 3.6 4.2 5.4 6.0

Federal Rail Administration (DOT).... - - - - - 2.0
Urban Mass Transportation (HUD)... - - - - - (6)

1967

881.

798
710.

88.
1.

3.

82.

'71.

10.

340.

191.
145.

46.
13.7
7.5

6.2
31.3

1.1

22.6
4.5
3.1



Actual Estimate

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
447.1 557.0 704.4 621.3 753.7 881.9 1,081.0 1,045.4 1,117.3 1,250.2 1,348.4
413.4 519.3 653.4 571.0 687.1 798.7 996.5 974.2 1,013.7 1,122.3 1,210.9
359.1 458.3 569.5 488.9 605.3 710.2 875.2 852.3 879.1 972.2 1,053.8

54.3 61.0 83.9 82.1 81.8 88.5 121.3 121.9 134.5 150.0 157.0
.5 .6 .6 .6 .9 1.1 1.8 6.9 12.7 12.7 7.0

.5 .6 .6 .6 .9 1.1 1.8 6.9 12.7 12.7 7.0

332 37.1 50.4 49.6 65.7 82.1 82.8 64.2 90.9 115.2 130.5

' 30.4 332.7 344.2 43.0 3 55.3 3 71.6 65.8 '56.3

2.7 4.4 6.3 6.6 10.4

46.2 66.5

46.2
6.0
1.2

59.7
7.9
1.1

Lil..1"=.1./.11312

57.7
9.3
1.8

46.1
10.2
2.2

42.1
13.3
7.4

3.2 :1.6 4.2 5.4 6.0- - - - 2.0
(6)

33.5 54.6

38.5

65.9

39.1 36.7
10.5 17.0 8.0 18.3 22.1 27.8

108.0 140.2 144.5 184,2 241.5 340.3 331.2 336.6 410.5 601.9 761.5

62.7 94.0 141.3 191.9 147.5 124.0
6.8 5.0 47.9 99.2 145.3 99.7 80.6

46.6
13.7
7.5

47.8
20.6
12.6

4.8 6.8 7.5 8.0 5.9 6.2 8.0 9.9 6.6 11.2 16.0
3.2 3.6 4.2 5.4 8.0 31.3 52.5 66." 68.8 90.5 142.2

1.1 9.5 10.9 10.6 22.4 35.6

22.5
4.5
3.1

29.0
13.0
1.0

43
23.7
13.8

12.6 15.6

98.2
1 .5
3.2

1173
111.3

56.4
2. . 9

27.0
8.4
2.2

300.3 364.5
232.5 281.0

67.8
30.6
19.4

29.9 59.3

23.7
12.3
2.3

83.5
52.7
36.7

28.9
15.9
2.5
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Function, subfunction, and Actual

agency program
1960 1961 1962 1963 1964 1955 1956 1967

Commerce and transportation (Con't)
Postal service 5.9 6.4 7.2 6.9 7.1 8.3 8.3 12.2

Bureau of Research and Engineering
(Postal Service) 5.9 6.4 7.2 6.9 7.1 8.3 8.3 12.2

Advancement of business 30.9 38.0 43.9 53.8 50.9 65.3 69.8 81.4
National Oceanic and Atmosphere

Administration (Commerce) 13.2 16.9 21.6 26.3 30.9 32.4 37.3 47.3
National Bureau of Standards (Com-

merce) 13.0 16.9 18.5 23.1t 23.3 25.7 26.1 25.7
0:f.ce of the Secretary (DOT) .9 1.1 1.0 2.9
Office of Business Economics (Com-

merce) 1.? 1.5 1.5 1.8 2 0 2.3 2.6 2.6
Office of Telecommunications (Com-

merce) - - - - - - -
Bureau of the Census (Commerce) 1.0 1.1 1.0 1.1 1.8 2.5 1.9 2.5
Patent Office (Commerce) .4 .5 .7 .7 .6 .7 .4 .4
Small Business Administration 2.0 1.1 .6 .5 .4 .6 .5 (6)

Area and regional development - - .3 .7 .7 .3 .1 8.9
Economic Development Administra-

tion (Commerce) - .3 .7 .7 .3 .1 8.9
Regulation of business .3 .5 1.2 .8 .6 .7 .7 .9

Federal Commu iications Commis-
sion .1 .2 .9 .5 .3 .3 .3

Federal Trade Commission .1 .2 .2 .2 .2 .3 .3 .3
Civil Aeronautics Board .1 .1

Education and manpower, total 68.6 87.5 111.6 132.3 179.9 183.5 231.8 320.1

General science 57.6 71.3 92.1 110.6 153.8 . «9.7 175.7 224.0
Science research project support

(NSF) 36.6 46.4 60.7 66.2 94.4 88.0 114.0 141.4
National and special research pro-

grams (NSF) 4.6 5.9 7.7 11.0 16.4 15.4 13.1 17.2
National research centers (NSF) 1.8 2.3 3.0 5.5 8.6 10.1 11.7 16.1
All other research and development

(NSF) 14.t, 16.7 20.7 27.9 34.4 36.2 36.9 49.3
Education 7.7 12.6 13.8 13.3 17.3 24.5 45.8 82.5

Office of Education (HEW) 6.5 11.3 10.9 9.6 12.7 19.4 37.5 70.0
Smithsonian Institution.... 1.2 1.3 2.8 3.7 4.5 5.0 7.8 11.8
Office of Child Development (HEW) - - - - - - -
Library of Congress - (6) .1 (6) .1 .1 .5
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1962

7.

7.
43.

21.

18.

1.

1.

1.

7.:
3.1

20.;
13.1

10.1

2.£

.]



7

2.2

2.2
1.4

7.3

5.7
2.9

2.6

2.5
.4

(6)
8.9

8.9
.9

.4
3
2

0.1

4.0

1.4

7.2
5.1

4.3

h.o

Actual Estimate

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

7.2 6.9 7.1 8.3 8.3 12.2 13.3 20.9 29.7 37.2 48.7

7.2 6.9 7.1 8.3 8.3 12.2 13.3 20.9 29.7 37.2 48.7
43.9 53.8 59.9 65.3 69.8 81.4 82.7 93.6 115.5 137.2 147.8

21.6 26.3 30.9 32.4 37.3 47.3 51.7 58.3 73.6 84.9 90.1

18.5 2:1%4 23.3 25.7 26.1 25.7 23.5 27.5 29.1 31.3 33.9- .9 1.1 1.0 2.9 .8 2.2 7.4 13.P. 14.5

1.5 1.8 2.0 2.3 2.6 2.6 3.7 2.7 3.7 3.9 4.4

- - - - - - - 2.2 2.9
1.0 1.1 1.8 2.5 1.9 2.5 2.3 2.3 1.2 1.4 1.4
.7 .7 .6 .7 .4 .4 .5 .4 .4 .5 .6
.6 .5 .4 .6 .5 (6) .2 .2 .1 .1 .1
.3 .7 .7 .3 .1 8.9 13.6 6.1 9.5 4.8 4.4

.3 .7 .7 .3 .1 8.9 13.6 6.1 9.5 4.8 4.4
1.2 .8 .6 .7 .7 .9 1.0 1.9 1.3 1.3 1.2

.9 .5 .3 .3 .3 .4 .4 1.2 .6 .6 .5

.2 .2 .2 .3 .3 .3 .4 .5 .4 .4 .5

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

111.6 132.3 179.9 183.5 231.8 320.1 381.2 404.6 427.1 496.1 621.7

92.1 110.6 153.8 149.7 175.7 224.0 266.5 277.9 288.3 327.0 400.5

60.7 66.2 94.4 88.0 114.0 141.4 173.7 183.4 166.8 186.8 213.0

7.7 11.0 16.4 15.4 13.1 17.2 15.2 8.9 30.4 61.1 . 102.9
3.0 5.5 8.6 10.1 11.7 16.1 16.6 22.9 27.8 29.5 33.3

20.7 27.9 34.4 36.2 36.9 49.3 61.0 62.7 63.3 49.6 51.3
13.8 13.3 17.3 24.5 45.8 82.5 101.4 111.8 115.9 125.2 164.7
10.9 9.6 12.7 19.4 37.5 70.0 86.8 93.4 92.7 96.2 120.3
2.8 3.7 4.5 5.0 7.8 11.8 13.3 16.8 20.1 23.5 30.7- - - - - - - - 1.0 2.5 10.5

.1 (6) .1 .1 .5 .7 1.3 1.6 2.1 2.9 3.2



Function, subfunction, and
agency program ,

Actual

1960 1961 1962 1963 1964 1965 1966 19

Manpower 3.3 3.6 5.7 8.4 8.8 9.3 10.3
Health and safety, Bureau of Mines

(Interior) .9 .9 1.2 1 5. 1.6 2.0 2.1 .9

Manpower Administration (Labor) .9 .9 1.5 3.1 3.4 3.4 3.9 .9
Bureau of Labor Statistics (Labor) 1.1 1.3 1.8 2.3 2.3 2.2 2.9 1.3

Workplace Standards Administration
(Labor) .4 .4 1.2 1.4 1.4 1.6 1.3 .4

Labor Management Services Admin.
istration (Labor) -- .1 (6) .1 .1 .1 .1 -_______ _ _ .___________ _ _ __ ____ ..._______ ___ __ ______ __ _____ . 82.1Natural resources, total 73.6 82.1 96.7 115.5 116.3 135.3 150.7 17

61

3.6

Water resources and power 7.1 8.5 12.9 21.0 27.1 35.2 40.4
Water Control Office (EPA) - - 4.3 6.1 7.6 8.4 6.1
Office of Saline Water (Interior), 1.2 1.9 2.0 6.7 8.3 10.7 11.2
Army-Civil functions (DOD) 1.6 1.6 2.0 2.7 4.0 4.6 5.2
Office of Water Resources Research

(Interior) - - - - - 2.3 5.7
Tennessee Vailey Authority 2.8 3.0 3.2 3.6 5 .1 5.6 6.4
Bureau of Reclamation (Interior) 1.4 1.9 1.2 1.6 1.8 3.2 5.1
Bonneville Power Administration (In-

terior) .1 .1 .2 .3 .3 .4 .7
Office of the Secretary (Interior) - - - - - -

Land management 15.5 17.9 21.8 25.2 27.8 30.6 32.5
Forest Service (Agriculture) 15.4 17.8 21.6 24.8 27.4 30.1 31.9
Bureau of Land Management (In-

terior) .1 .1 .2 .4 .4 .5 .6
Mineral resources 22.1 24.9 26.9 29.2 26.3 28.3 30.8

Bureau of Mines (Interior)7 23.1 24.9 25.1 27.6 23.9 25.1 26.8
Office of Coal Research (Interior) - - 1.8 1.6 2.4 3.2 4.0

Recreational resources 10.0 10.4 12.1 13.4 13.2 17.2 19.8
Bureau of Sport Fisheries and Wild-

life (Interior) 9.3 9.4 10.6 11.4 11.6 15.1 17.7
Bureau of Outdoor Recreation (In-

terior) - - - .1 .1 .1 (6)
National Park Service (Interior) .7 1.0 1.5 1.9 1.5 2.0 2.1

Other natural resources programs 17.9 20.4 23.0 26.7 21.9 24.0 27.2
Geological Survey (Interior) 17.9 20.4 23.0 26.7 21.9 24.0 27.2
Office of the Secretary (Interior) - - -

8.5

1.9
1.6

3.0
1.9

.1

17.9
17.8

.1

4.9
4.9

10.4

9.4

1.0
0.4
0.4



19

Actual Estimate

61 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

17

3.6

.9
.9

1.3

.4

1

82.1

8.5-
1.9
1.6

3.0
1.9

.1

17.9
17.8

.1

4.9
4.9-

10.4

9.4

-
1.0
0.4
0.4-

5.7 8.4 8.8 9.3 10.3 13.6 13.3 14.9 22.9 43.9 56.5

1.2 1 5. 1.6 2.0 2.1 1.9 2.1 2.2 3.1 20.0 31.8
1.5 3.1 3.4 3.4 3.9 6.7 6.2 6.5 13.7 16.9 17.5
1.8 2.3 2.3 2.2 2.9 3.4 3.4 3.8 3.8 3.7 3.7

1.2 1.4 1.4 1.6 1.3 1.5 1.5 2.3 2.0 2.5 2.5

___ (6) .1 ______ . 1 .1 .1 .1 .1 .3 .7 .8
96.7 115.5

______
116.3 135.3

__
150.7 173.7 199.0

_.1
221.4 244.5 266.0 277.7

12.9 21.0 27.1 35.2 40.4 54.4 73.5 84.3 93.3 101.5 103.5
4.3 6.1 7.6 8.4 6.1 14.8 16.5 22.3 30.0 31.1 29.9
2.0 6.7 8.3 10.7 11.2 11.6 25.4 25.9 23.2 27.2 24.3
2.0 2.7 4.0 4.6 5.2 7.9 7.1 9.1 10.4 9.5 21.8

- - - 2.3 5.7 6.2 8.8 10.2 11.8 11.7 12.6
3.2 3.6 5 .1 5.6 6.4 7.1 7.8 8.3 8.3 9.4 10.3
1.2 1.6 1.8 3.2 5.1 6.0 6.8 7.1 7.5 9.6 9.6

.2 .3 .3 .4 .7 .8 1.1 L4 2.1 2.7 3.0- - - - - - - - - .5 1.0
21.8 25.2 27.8 30.6 32.5 38.7 36.4 41.3 46.4 49.2 50.2
21.6 24.8 27.4 30.1 31.9 38.0 35.6 40.6 45.7 48.6 49.5

.2 .4 .4 .5 .6 .7 .8 .7 .6 .7 .7
26.9 29.2 26.3 28.3 30.8 35.5 37.5 40.8 47.2 52.8 54.1
25.1 27.6 23.9 25.1 26.8 29.7 31.6 33.4 33.6 "3.4 35.6

1.8 1.6 2.4 3.2 4.0 5.8 5.9 7.4 13.6 _4.4 18.5
12.1 13.4 13.2 17.2 19.8 13.2 16.3 19.8 16.9 19.6 22.1

10.6 11.4 11.6 15.1 17.7 10.5 13.5 17.0 16.8 19.5 21.9

- .1 .1 .1 (6) .1 .1 .2 .1 .1 .1
1.5 1.9 1.5 2.0 2.1 2.6 2.7 2.6 - - -

23.0 26.7 21.9 24.0 27.2 31.9 35.3 35.2 40.8 42.8 47.9
23.0 26.7 21.9 24.0 27.2 31.9 35.3 35.2 40.8 42.8 47.5

-- - - - - - - - - - .4
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Function, subfunction, and
agency program

Actual

1960 1961 1962 1963 1964 1965 1966 19 1961

Agriculture and rural development,
total 105.2 123.7 129.5 139.2 150.9 169.6 196.6 2 -23.;

Farm income stabilization -
Rural housing and public facilities -
Agricultural land and water resources. -
Research and other agricultural serv-

ices 105.2 123.7 129.5 139.2 150.9 169.6 196.6 2 123.;

Agricultural Research Service
(USDA) 104.5 80.0 85.0 90.8 98.4 111.5 132.6 1 80.(

Cooperative State Research Service
(USDA) - 33.1 35.7 37.9 41.5 46.8 51.7 33.:

Economic Research Service (USDA) - 8.9 8.1 9.8 9.8 10.0 10.8
Farmer Cooperative State Research

Service (USDA) .4 .5 .3 .3 .7 .7 .7 E

National Agricultural Library (USDA). .3 .8 - - (6) .1 .1
Statistical Reporting Service (USDA). - .4 .4 .4 .5 .5 .7

Community development and housing,
total (6) .4 .2 .2 4.5 51.0 (6

Concentrated community development. - - - - - 4.2 49.4
Office of Economic Opportunity - - - - 4.2 49.4

Community environment - - -
Open space land (HUD) - - - - -

Community facilities - - - - -
Community planning and administra-

tion (6) .3 .1 .1 .1 1.4 (6

Urban research and technology
(HUD) - (6) .3 .1 .1 .1 1.3 (6

Low income housing demonstration
(HUD) - - - - - - .1

Low and moderate income housing
aids - - - - - -

Maintenance of the housing mortgaIe
market - - .1 .1 .1 .2 .2

Federal Home Loan Bank Board - - .1 .1 .1 .2 .2



19

Actual Estimate

1961 1962 1963 1964 1965 1966 1967 1968 1969 1.970 1971 1972

.23.7 129.5 139.2 150.9 169.6 196.6 215.6 226.9 229.6 239.5 257.4 262.2

- -
123.7 129.5 139.2 150.9 169.6 196.6 215.6 226.9 229.6 239.5 257.4 262.2

80.0 85.0 90.8 98.4 111.5 132.6 146.0 155.6 156.4 161.3 172.1 172.6

33.1 35.7 37.9 41.5 46.8 51.7 55.8 56.3 58.3 60.4 68.0 72.5
8.9 8.1 9.8 9.8 10.0 10.8 12.3 13.2 13.1 15.7 15.2 14.9

.5 .3 .3 .7 .7 .7 .7 .8 .8 .9 1.0 1.0

.8 - - (6) .1 .1 .2 .3 .4 .4 .4 .4

.4 .4 .4 .5 .5 .7 .6 .7 .6-...-.- 7 .7
.-

.7

(6) .4 .2 .2 4.5 51.0 42.3 47.3 87.4 88.8 141.6 141.7

- - - - 4.2 49.4 36.7 41.0 77.1 76.2 88.0 93.7- - - - 4.2 49.4 36.7 41.0 77.1 76.2 88.0 93.7- - - - - - - - .1 .1 .1 .1- - - - - - - - .1 .1 .1 .1

(6) .3 .1 .1 .1 1.4 5.3 5.9 10.0 12:1 53.1 47.4

(6) .3 .1 .1 .1 1.3 2.9 4.5 8.7 10.8 51.6 45.0

- - - - - .1 2.4 1.4 1.3 1.3 1.5 2.4

_ - - - - - - - - - -
- .1 .1 .1 :2 .2 .4 .3 .4 .4 .5- .1 .1 .1 .2 .2 .3 .4 .3 .4 .4 .5



Veterans benefits and services, total

Income security, total.

Providing or financing medical servicer
Prevention and control of health

Retirement and social insurance

Social Secruity Administration (HEW)

Social and Rehabilitation Service

Function, subfunction, and

(HEW)

agency program

problems.

Income security for veterans
Veterans education, training, and

rehabilitation
Veterans housing...
Hospital and medical care for veterans

Medical and prosthetic R&D (VA)
Other veterans benefits and services

International affairs and finance, total

Conduct of fore: ;n affairs.
U.S. Arms Control and Disarmament

Agency
Departmental funds (State)

Economic and financial assist-rice
Agency for International Develop

ment (State)
Peace Corps (State)

Foreign information and exchange
activities....

U.S. Information Agency
Food for Peace

Actual

1960 1961 1960 1963 1964 1965 1966

7.7 10.6 13.8 17.5 22.1 32.3 39.7

7.7 10.6 13.8 17.5 22.1 32.3 39.7

5.6 7.9 11.1 14.7 20.3 30.3 37.1
2.1 2.7 2.7 2.8 1.8 2.0 .26

14.6 22.1 27.4 29.9 32.3 36.6 38.4

- -- - -
14.6 22.1 27.4 29.9 32.3 36.6 38.4
14.6 22.1 27.4 29.9 32.3 36.6 38.4- -
2 2 2.5 6.1 9.7 9.0 17.6 16.3

(6) (6) .8 1.6 5.1 5.8 6.8

- - .5 1.5 5.0 5.7 6.7
(6) (6) .3 .1 .1 .1 .1
2.1 2.3 5.2 7.9 3.3 11.1 9.3

2.1 2.3 5.2 7.9 3.0 10.7 8.8- - - .3 .4 .5

.1 .2 .1 .2 .6 .7 .2

.1 .2 .1 .2 .6 .7 .2-

7.9

961

22.1

10.6

10.6

2.7

22.1
22.1

2.5

)

2.3

2.3

.2
.2



1

961

10.6

10.6

7.9
2.7

22.1

22.1
22.1

2.5

3

3

5

7

2.3

2.3

.2

.2

Actual Estimate

1960 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

13.8 17.5 22.1 32.3 39.7 41.7 48.7 47.9 50.7 61.6 72.2

13.8 17.5 22.1 32.3 39.7 41.7 48.7 47.9 50.7 61.6 72.2

11.1 14.7 20.3 30.3 37.1 37.9 43.0 40.8 38.6 48.6 57.6
2.7 2.8 1.8 2.0 .26 3.8 5.7 7.1 12.2 13.0 14.6

27.4 29.9 32.3 36.6 38.4 41.3 44.1 49.8 58.1 61.3 62.0

27.4 29.9 32.3 36.6 38.4 41.3 44.1 49.8 58.1 61.3 62.0
27.4 29.9 32.3 36.6 38.4 41.3 44.1 49.8 58.1 61.3 62.0

6.1 9.7 9.0 17.5 16.3 20.2 20.1 20.4 29.3 33.4 33.4

.8 1.6 5.1 5.8 6.8 7.9 8.0 7.0 7.3 6.0 5.5

.5 1.5 5.0 5.7 6.7 7.8 7.9 6.9 7.2 5.7 4.8
.3 .1 .1 .1 .1 .1 .1 .1 .1 .4 .7

5.2 7.9 3.3 11 1 9.3 12.2 11.9 13.2 21.8 27.2 27.7

5.2 7.9 3.0 10.7 8.8 11.7 11.5 12.9 21.4 27.0 27.5
.3 4 .5 .5 .4 .3 .4 .2 .2

.1 .2 .6 .7 .2 .1 .2 .2 .2 .2 .2

.1 .2 .6 .7 .2 .1 .2 .2 .2 .2 .2
...117...17.63.4272111311..
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Function, subfunction, and
Actual

agency program
1960 1961 1962 1963 1964 1965 1966 1967

General government, total 1.3 .7 .7 .7 .7 .7 1.7 2.1

Legislative functions - -
Judicial functions -
Executive direction and management - - - - - 1.1 1.1

Office of Science and Technology - - - - - - 1.1 1.1
Central fiscal operations .2 .3 .3 .4 .4 .4 .4 .6

Bureau of Engraving and Printing
(Treasury).. .2 .3 .3 .4 .4 .4 .4

Central property and records manage.
ment .9 .2 .1 - - - -

General Services Administration .9 .2 .1 - -
Central personnel management .2 .2 .2 .2 .1 .2 71.

Civil Service Commission .2 .2 .2 .2 .1 .2 .1 1

Law enforcement and justice - - - - - - -
Law Enforcement Assistance Admin-

istration (Justice) - - - - - -
Bureau of Narcotics and Dangerous

Drugs (Justice) - - - - - - -
Federal Bureau of Investigation

(Justice) ... - - - - - - -
Bureau of Prisons (Justice) - - - - - -

1 Mental health, health services R&D, research in hospital construction, national health statistics, s-ieltific activities overseas.
z Maternal and child health, patient care and special health services, Indian health services.

Data are lacking in sufficient detail to divide between HSMHT and EPA the R&D dollars previous to 1970 that were under EHS and its predecesso
Disease control. Data shown for HSMHA (disease control) for tne current (1970-72) period includes elements of environmental health formerly and

The remainder of the EHS environmental health program plus all of the air pollution program is included under EPA for the 1970-72 period.
5 Figures do not reflect congressional action on SST development funds for the last three months of fiscal year 1971, or any action for fiscal year
6 Less than $50,000.
7 Excludes health and safety research in mining.
NOTE: This table is based on the current Federal organizational structure. R&D programs currently sponsored by the various agencies are reported
back to 1960. In moving from present agency jurisdiction over R&D programs back through the early 1960's when many of the present agency units di
the allocation of dollars.
Sources: National Science Foundation; Office of Management and Budget

1962

ational
n healt
he R &t
WO:
polluti
or the

R&D I
s back
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Actual

1962 1963 1964 1965 1966

.7 .7 .7 .7 1.7

- - - - 1.1- - - - 1.1

.3 .4 .4 .4 .4

.3 .4 .4 .4 .4

.1 - - - -

.1 - - - -

.2 .2 .1 .2 .1

.2 .2 .1 .2 .1

Estimate

1967 1968 1969 1970 1971 1972

2.1 3.4 7.8 7.2 16.8 23.4

1.1 1.2 1.8 1.9 2.2 2.3
1.1 1.2 1.8 1.9 2.2 2.3
.6 .8 .6 .6 .9 .9

.6 .8 .6 .6 .9 .9

- .2 .3 .5 .2- .3- .2 .3 .5 .2 .3
.1 .3 .2 .3 .3 .3

.1 .3 .2 .3 .3 .3- - - - .2 .6 4.5 3.6 12.8 19.3

- - - - - - - 3.3 2.5 10.3 17.1

.3 .8 .8 1.4 1.5

.2 2 .2 .2 .8 .5
.1 .2 .2 .2 .2

ational health statistics, scientific activities overseas.
n health services.
he R&D dollars previous to 1970 that were under EHS and its predecessors.
(1970.72) period includes elements of environmental health formerly under the purview of HEW's Environmental Health Ser-ices (EHS).
pollution program is included under EPA for the 1970.72 period.

or the last three months of fiscal year 1971, or any action for fiscal year 1972.

R&D programs currently sponsored by the various agencies are reported as under the sponsorship of those same agencies for the years
s back through the early 1960's when many of the present agency units did not exist, it was sometimes necessary to make estimates in



Table C-3. Total Federal outlays by function, fiscal years 1960-72

(Dollars in millions)

able C-

Function 1960 1961 1962 1963 1964 1965 1966 1967
19

$92,223 $97,795 $106,813_$111,311 $118,584__$118.4.S0 _$134,652 $158,25
Interest
Special allOwanCcS
Undistributed acjustments

Tot. I

Subtotal, all functions
National defense
Income security
Health
Commerce and transportation
Veterans benefits and services
Education and manpower
Agriculture and rural cic.,,elopment
General government
Community envelopment and housing
Natural resources
International affairs and finance
Space research and technology

Source: Office of Management and Budget

8,299 8,108 8,321 9,215 9,810 10,357 11,285 12,58- - - - - -- -
-2,297 -2,449 -2,513 -2,644 -2,877 -3,109 -3,364 -3,93

$10E

6

-2

86,221 92,136 101,005 104,740 _111,651 111,182 126,731 149,60
45,908 47,381 51,097 52,257 53,591 49,578 56,785 70,08
18,150 21,202 22,530 24,084 25,110 25,702 29,016 31,16

756 873 1,139 1,393 1,737 1,730 2,543 6,72
4,794 5,063 5,430 5,765 6,511 7,399 7,171 7,59
5,426 5,688 5,625 5,520 5,681 5,722 5,920 6,89
1,113 1,253 1,406 1,502 1,751 2,284 4,258 5,85
3,332 3,340 4,123 5,139 5,185 4,807 3,679 4,37
1,327 1,491 1,650 1,810 2,040 2,210 2,292 2,51

971 191 589 -880 -185 288 2,644 2,61
999 1,548 1,665 1,483 1,944 2,028 1,999 1,82

3,054 3,357 4,492 4,115 4,117 4,340 4,490 4,54
401 744 1,257 2,552 4,170 5,091 5,933 5,42

Table C-4. Percent distribution of total Federal outlays by functior,, fiscal years

Function 1960 1961 1962 1963 1964 1965 1966 1967

Total 100.0 100.0

National defense 53.2 51.4
Income security 21.1 23.0
Health .9 .9
Commerce and transportation 5.6 5.5
Veterans benefits and services 6.3 6.2
Education and manpower 1.3 1.4
Agricultue and rural development 3.9 3.6
General government 1.5 1.6
Community development and housing 1.1 .2
Natural resources 1.2 1.7
International affairs and finance 3.5 3.6
Space research and technology .5 .8

101

51
22

1

5,

5
1

4,
1,

1,

4,
1,

ercen1

196

50.6 49.9 48.0 44.6 44.8 46.
22.3 23.0 22.5 23.1 22 9 20

1.1 1.3 1.6 1.6 2.0 4.
5.4 5.5 5.8 6.7 5.7 5.1
5.6 5.3 5.1 5.1 4.7 ..
1.4 1.4 1.6 2.1 3.4 3.

4.1 4.9 4.6 4.3 2.9 2.
1.6 1.7 1.8 2.0 1.8 1.
.6 -.8 -.2 .3 2.1 1.7

1.6 1.4 1.7 1.8 1.6 1.2
4.4 3.9 3.7 3,9 3.5 3.0
1.2 2.4 3.7 4.6 4.7 3.6

Source: National Science Foundation; Office of Management and Budget



-72
able C-3. Total Federal outlays by fu.-,ction, fiscal years 1960-72

(Dollars in millions)

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
(est.)

1972
(est.)

967

$106,813 $111- ,311 $118,584 $118,430 $134,652 $158,254 $178,833 $184,548 $196,588 $212,755 $229,2328,25
2,58

3,93

8,321-
-2,513

9,215-
-2,644

9,810-
-2,877

10,357

-3,109

11,285-
-3,364

12,588

-3,936

13,744-
-4,499

15,791-
-5,117

18,312-
-6,380

19,433
800

-7,197

19,687
5,969

-7,771
101,005 104,740 111,651 111,182 126,731 149,602 169,588 173,874 184,656 199,719 211,3479,60

0,08
1,16
6,72
7,59
6,89
5,85
4,37
?,51
2,61
11,82

4-,54
5,42

51,097
22,530

1,139
5,430
5,625
1,406
4,123
1,650

589
1,665
4,492
1,257

52,257
24,084

1,393
5,765
5,520
1,502
5,139
' 810
-880
1,483
4,115
2,552

53,591
25,110

1,737
6,511
5,681
1,751
5,185
2,040
-185
1,944
4,117
4.170

49,578
25,702

1,730
7,399
5,722
2,284
4,807
2,210

288
2,028
4,340
5,091

56,785
29,016
2,543
7,171
5,920
4,258
3,679
2,292
2,644
1,999
4,490
5,933

70,081
31,164
6,721
7,594
6,897
5,853
4,376
2,510
2,616
1,821
4,547
5,423

80,517
34,108

9,672
8,094
6,882
6,739
5,943
2,561
4,076
1,655
4,619
4,721

81,232
37,699
11,696
7,921
7,640
6,525
6,221
2,866
1,961
2,081
3,785
4,247

80,295
4.i,790
12,995
9,310
8,677
7,289
6,201
3,336
2,965
2,480
3,570
3,749

76,443
55,546
14,928
11,442
9,969
8,300
5,262
4,381
3,858
2,636
3,586
3,368

77,512
60,739
16,010
10,937
10,644
8,808
5,804
4,970
4,495
4,243
4,032
3,151

Fears ercent distribution of total Federal outlays by function, fiscal years 1960-72

67 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
(est.)

1972
(est.)

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0100

50.6
22.3

1.1
C.4
5.6
1.4
4.1
1.6
.6

1.6
4.4
1.2

49.9
23.0

1.3
5.5
5.3
1.4
4.9
1.7

-.8
1.4
3.9
2.4

48.0
22.5

1.6
5.8
5.1
1.6
4.6
1.8
-.2
1.7
3.7
3.7

44.6
23.1

1.6
6.7
5.1
2.1
4.3
2.0

.3
1.8
3.9
4.6

44.8
22 9

2.0
5.7
4.7
3.4
2.9
1.8
2.1
1.6
3.5
4.7

46.8
20.8
4.5
5.1
4.6
3.9
2.9
1.7
1.7
1.2
3.0
3.6

47.5
20.1

5.7
4.8
4.1
4.0
3.5
1.5
2.4
1.0
2.7
2.8

46.7
21.7
6.7
4.6
4.4
3.8
3.6
1.6
1.1
1.2
2.2
2.4

43.5
23.7
7.0
5.0
4.7
3.9
3.4
1.8
1.6
1.3
1.9
2.0

38.3
27.8

7.5
5.7
5 0
4.2
2.6
2.2
1.9
1.3
1.8
1.7

36.7
28.7

7.E
5.2
5.0
4.
2.:
2.4
2.1
2.0
1.9
1.5

46.
20.
4.
5.1
;.

1.
1.7
1.2
3.0
3.6
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Table C-5. Federal R&D expenditures by Function, fiscal years

(Dollars in millions)

Function 1960 1961 1962 .163 1964 196F 1966

Total $7,300.5 $8,747.9 $9,831.6 $11,338.5 $13,758.9 $13,811.4 $14.970.2

National defense 6,317.8 7,351.4 7,747.7 7.869.5 8,665.2 7,864.0 7,887.9
Space research and technology 346.6 646.1 1,142.7 2,327.0 3,733,2 4,562,0 5,360.6
Health 277.5 321.7 447.1 557.0 704.4 621.3 753.7
Commerce and transportation 85.1 99.9 108.0 140.2 144.5 184.2 241.5
Education and manpower 68.6 87.5 111.6 132.3 179.9 183.5 231.8
Natural resources 73.6 82.1 96.7 115:5 116.3 135.3 150.7
Agriculture and rural development 105.2 123.7 129.5 139.2 150.9 169.6 196.6
Community development and housing - (0) .4 .2 .2 4.5 51.0
Income security 7.7 10.6 13.8 17.5 22.1 32.3 39.7
Veterans benefits and services 14.6 22.1 27.4 29.9 32.3 36.6 38.4
International affairs and finance 2.2 2.5 6.1 9.7 9.0 17.6 16.3
General government 1.3 .7 .7 .7 . .7 .7 1.7

l Less than $50,000.
Sources: National Science Foundation; Office of Management and Biidget

Function

t
fable C-6. Percent distribution of Federal R&D expenditures by functi

1960 1961 1962 1963 1964 1965 1966

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

National defense 86.5 84.0 78.8 69.4 63.0 56.9 52.7
Space research and technology 4.7 7.4 11.6 20.5 27.1 33.0 35.8
Health 3.8 3.7 4.5 4.9 5.1 4.5 5.0
Commerce and transportation 1.2 1.1 1.1 1.2 1.1 1.3 1.6
Education and manpower .9 1.0 1.1 1.2 1.: 1.3 1.5
Natural resources 1.0 0.9 1.0 1.0 0.8 1.0 1.0
Agriculture and rural development 1.4 1.4 1.3 1.2 1.1 1.2 1 3
Community development and housing - 0) (I) (I) 0) (I) .3
Income security .1 .1 .1 .2 .2 .2 .1

Veterans benefits and services .2 .3 .3 .3 .2 .3 .3
.nternational affairs and finance (I) 0) .1 .1 .1 .1 .1
General government (I) 0) (I) 0) (0) 0) 0)

1 Less than 0.05 percent.
Source: National Science Foundation; Office of Management and Budget
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Table C-5. Federal R&D expenditures by function, fiscal years 1960-72

(Dollars in millions)

1960 1361 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

(est.)

...,72

(est )

7,300.5 $8,747.9 $9,831.6 $11,338.5 $13,758.9 $13,811.4 $14,970.2 $16,073.0 $16,333.3 $15,695.4 $15,155.5 $15,366.1 $15,711.5

6,317.8 7,351.4 7,747.7 7,869.5 8,665.2 7,864.0 7,887.9 8,856.6 9,352.7 9,058.0 8,783,7 8,860.9 8,998.1

346.6 646.1 1,142.7 2,327.0 3,733,2 4,562,0 5,360.6 5,137.1 4,597.6 4,186.4 3,638,8 3,318.9 3,109.4

277.5 321.7 447.1 557.0 704.4 621.3 753.7 881.9 1,081.0 1,045.4 1,117.3 1,250.2 1,348.4

85.1 99.9 108.0 140.2 144.5 184.2 241.5 340.3 331.2 336.6 410.5 601.9 761.5
68.6 87.5 111.6 132.3 179.9 183.5 231.8 320.1 381.2 404.6 427.1 496,1 621.7

73.6 82.1 96.7 115.5 116.3 135.3 150.7 173.7 199.0 221.4 244.5 266.0 277.7
105.2 123.7 129.5 139.2 150.9 169.6 196.6 215.6 226.9 229.6 239.5 257.4 262.2- (1) .4 .2 .2 4.5 51.0 42.3 47.3 87.4 88.8 141.6 141.7

7.7 10.6 13.8 17.5 22.1 32.3 39.7 41.7 48.7 47.9 50.7 61.6 72.2
14.6 22.1 27.4 29.9 32.3 36.6 38.4 41.3 44.1 49.8 58.1 61.3 62.0
2.2 2.5 6.1 9.7 9.0 17.6 16.3 20.2 20.1 20.4 29.3 33.4 33.4.

1.3 .7 .7 .7 . .7 .7 1.7 2.1 3.4 7.8 7.2 16.8 23.4

wlanagement and Budget

1'
fable C-6. Percent distribution of Federal R&D expenditures by function, fiscal years 1960-72

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

(est.) (est.)

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

86.5 84.0 78.8 69.4 63.0 56.9 52.7 55.1 57.3 57.7 58.0 57.7 57.3
4.7 7.4 11.6 20.5 27.1 33.0 35.8 32.0 28.1 26.7 24.4 21.6 19.8
3.8 3.7 4.5 4.9 5.1 4.5 5.0 5.5 6.6 6.7 7.4 8.1 8.6
1.2 1.1 1.1 1.2 1.1 1.3 1.6 2.1 2.0 2.1 2.7 3.9 4.8

.9 1.0 1.1 1.2 1.3 1.3 1.5 2.0 2.3 2.6 2.8 3.2 4.0

1.0 0.9 1.0 1.0 0.8 1.0 1.0 1.1 1.2 1.4 1.6 1.7 1.8

1.4 1.4 1.3 1.2 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.7 1.7- (I) (I) 0) (I) (I) .3 .3 .3 .6 .6 .9 .9

.1 .1 .1 .2 .2 .2 .3 .3 .3 .3 .3 .4 .5

.2 .3 .3 .3 .2 .3 .3 .3 .3 .3 .4 .4 .4

(I) (I) .1 .1 .1 .1 .1 .1 .1 .1 .2 .2 .2

(I) (I) (I) (I) (I) (I) (I) (I) (I) (I) (I) .1 .1

anagement and Budget
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