
SPECIAL ANALYSIS R

FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

The 1972 Budget reflects a further positive and concerted effort to
apply science and technology to assist in achieving a broad range of
national goals. Total Federal obligations for the conduct of research
and development will increase by 7.6%, from $15.6 billion in 1971 to
$16.7 billion in 1972. Expenditures will increase from $15.3 billion
to $15.7 billion. In addition, $0.6 billion will be obligated for research
and development facilities in 1972. Expenditures for this purpose will
also be $0.6 billion in 1972.

In addition to increased direct funding, steps being taken by the
Federal Government through regulation and control will stimulate
nonfederally financed research and development. For example,
more stringent air quality standards for automobile emissions will
encourage private research and development on improved engines to
lessen pollution.

CONDUCT OF EESEAECH AND DEVELOPMENT

Through the funds included in the 1972 budget for the conduct of
research and development the Nation can make greater use of its
scientific capabilities and resources to deal more effectively with major
national problems. For example:

• Research on cancer will be accelerated through a new $100 million
program;

• Research in the Department of Transportation on highway safety
will increase by $28 million, or 100%;

• Research and development for an improved air traffic control
system will increase by $14 million or 16% in 1972;

• Research and development by the Department of Justice to
improve law enforcement and reduce crime will more than double
in 1972;

• Research in the marine and atmospheric sciences under the
National Oceanic and Atmospheric Administration will increase
the equivalent of 10% over 1971;

• NASA will launch an experimental Earth Resources Technology
Satellite to demonstrate the use of satellite information in the
management of our natural resources;

• The Atomic Energy Commission program to develop a liquid-
metal fast-breeder power reactor to help meet growing electric
power needs will increase by $18 million, or more than 20%,
over 1971; and

• Support by the National Science Foundation of a broad range of
environmental research will increase by $66 million or 60% in
1972.

The 1972 increase also provides for strengthening defense research
and development to meet changing threats in this vital area of national
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272 THE BUDGET FOR FISCAL YEAR 1972

concern. The increase of $909 million in Defense obligations for re-
search and development in 1972 will:

Assure continued strategic effectiveness;
Provide for modernization of U.S. forces committed to NATO;
Improve the effectiveness and protection of the individual
soldier;
Provide for modernization of the naval forces of this country; and
Strengthen the technological base which supplies knowledge for
long-range military development.

Finally the 1972 Budget provides additional funds to promote
basic and applied research essential to the general advancement of
technology and economic growth and to the long-term progress of
society. This is reflected in part in the budget of the National Science
Foundation which provides for an overall increase in research and
development from $343 million in 1971 to $495 million in 1972.

Conduct of Research and Development (Obligations)
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SPECIAL ANALYSES 2 7 3

Table R-l. CONDUCT OF RESEARCH AND DEVELOPMENTi (in millions of dollars)

Obligations Expenditures
Department or agency ]f)7Q ]9J] ]()J2 ]97Q ] 9 7 , 1 9 ? 2

actual estimate estimate actual estimate estimate

Defense—Military functions 7,338 7,400 8,309 7,424 7,543 7,734
National Aeronautics and Space Ad-

ministration 3,825 3,382 3,215 3,699 3,319 3,109
Health, Education, and Welfare 1,251 1,506 1,637 1,235 1,359 1,477
Atomic Energy Commission 1,346 1,307 1,251 1,346 1,307 1,251
Transportation 315 468 566 246 414 543
National Science Foundation 288 343 495 293 330 403
Agriculture 289 312 321 288 309 314
Interior 160 188 213 153 188 207
Commerce2 124 157 181 118 133 151
Environmental Protection Agency 2___ 75 118 132 38 82 96
Office of Economic Opportunity 101 116 100 76 88 94
Veterans Administration 59 62 62 58 61 62
Housing and Urban Development 30 52 49 14 55 50
Smithsonian Institution 20 22 31 20 24 31
Justice 10 11 25 5 14 21
Labor 21 24 25 20 24 25
All other 79 87 125 64 82 98

Total 15,331 15,555 16,737 15,098 15,332 15,666

1 In this table and tables R-3, R-4, and R-5 "obligations" and "expenditures" for AEC are both
accrued costs which approximate obligations and expenditures for analysis purposes. Detail in all
tables may not add to totals due to rounding. For ease of comparison, tables R-l , R-4, and R-5 are
listed in the same agency sequence.

2 The obligations and expenditures reported for Commerce and the Environmental Protection
Agency in this and the following tables for 1970 and 1971 include a portion, but not all, of the research
and development activities conducted by other agencies in these years and transferred to the National
Oceanic and Atmospheric Administration of Commerce in October 1970 under Reorganization Plan
No. 4 of 1970, or to the Environmental Protection Agency in December 1970 under Reorganization
Plan No. 3 of 1970. Therefore, the 1970 and 1971 figures for these agencies do not reflect the full level
of the activities transferred to the new agencies. Figures for the other agencies are adjusted to avoid
duplication or omission.

RESEARCH AND DEVELOPMENT FACILITIES

Obligations for the support and construction of facilities to conduct
research and development will decrease by $132 million, from $718
million in 1971 to $586 million in 1972.

The decrease in 1972 results chiefly from a decline in the overall
construction program of the Atomic Energy Commission due to
completion of projects initiated in prior years. Among the projects
included in the 1972 budget of the Commission are funds for continued
construction of the 200 Bev accelerator for high energy physics and
the fast flux test facility related to further development of civilian
nuclear power.

430-700 0—71 18
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1972



2 7 4 THE BUDGET FOR FISCAL YEAR 19 72

Table R-2. RESEARCH AND DEVELOPMENT FACILITIES (in millions of dollars)

Obligations Expenditures

Department or agency j ^ ~ i 9 7 2 1970 wf\ 1972
al

33
12

264
5

26
17

92
10

354
26
24
50

56
13

243
56
21
37

54
5

270
4

31
28

50
16

312
21
29
36

43
22

272
39
28
35

Defense—Military functions 140 162 160 141 163 153
National Aeronautics and Space Ad-

ministration
Health, Education, and Welfare
Atomic Energy Commission
Transportation
National Science Foundation
All other

Total 497 718 586 534 628 592

RESEARCH AND DEVELOPMENT IN COLLEGES AND
UNIVERSITIES

A significant measure of Federal support of science is the level of
grant and contract funds to universities for research and development.
Major growth is estimated in the 1972 budget for this purpose with
a larger role for the National Science Foundation in such support.
Total obligations for the conduct of research and development in
universities will increase by 14.7%, from $1,653 million in 1971 to
$1,896 million in 1972.

Through the funds of the National Science Foundation, as well as
other agencies, support is provided not only to insure the vitality of
fundamental research efforts but also to develop and support focused
research efforts to increase our understanding of the major problems
of society and their solution, and to advance the Nation's economic
growth and welfare. The increase in research will also provide for
the training of a greater number of science and engineering graduate
students through employment on the research projects, and will help
develop needed capabilities in academic institutions to undertake
research on important national, regional, and local problems.

Table R-3. CONDUCT OF RESEARCH AND DEVELOPMENT IN COLLEGES
AND UNIVERSITIES * (in millions of dollars)

Department or agency

Health, Education, and Welfare
National Science Foundation
Defense—Military functions
National Aeronautics and Space Ad-

ministration
Atomic Energy Commission
Agriculture
All other

Total 1,479 1,653 1,896 1,502 1,565 1,678

1 Amounts reported in this table are included in the totals for conduct of research and development
in table R-1

1970
actual

649
225
218

131
100
68
88

Obligations

1971
estimate

773
253
207

125
95
77

123

1972
estimate

880
381
205

110
86
83

152

Expenditures

1970
actual

628
272
222

143
100
65
72

1971 1972
estimate estimate

685
252
208

138
95
76

109

744
298
209

128
86
81

132
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SPECIAL ANALYSES 275

CONDUCT OF RESEARCH

This section and the following section cover separately the conduct
of research and the conduct of development, which are treated together
in the sections above.

The capability of this Nation to develop new products and services,
ranging from weapons systems to the cure of cancer, depends on the
continued and sustained investment in a broad range of research, both
basic and applied.

The 1972 budget reflects increased Federal support for a widening
range of research. Total obligations for research will increase from
$5,959 million in 1971 to $6,509 million in 1972. Expenditures will go
from $5,775 million in 1971 to $6,115 million in 1972.

Significantly, the portion of funds obligated for research outside of
defense, atomic energy and space programs will increase by 13.8%
from $2,541 million in 1971 to $2,891 million in 1972. This reflects
continuation of efforts to make more effective use of research in
newer areas of national concern.

Table R-4. CONDUCT OF RESEARCH (in millions of dollars)

Obligations Expenditures

Department or agency f^j ~ 1 9 7 2 ~T970 1̂ 971 1972
actual estimate estimate actual estimate estimate

Defense-Military functions 1,549 1,472 1,625 1,577 1,494 1,577
National Aeronautics and Space Ad"

ministration 1,428 1,523 1,582 1,381 1,495 1,530
Health, Education, and Welfare 1,140 1,369 1,478 1,140 1,243 1,338
Atomic Energy Commission 433 423 411 433 423 411
Transportation 48 55 65 41 47 58
National Science Foundation 273 324 468 280 315 384
Agriculture 280 302 311 278 299 304
Interior 120 133 150 116 134 146
Commerce . 85 104 130 85 95 110
Environmental Protection Agency 44 74 83 26 47 57
Office of Economic Opportunity 21 23 25 20 22 23
Veterans Administration 56 60 60 57 59 60
Housing and Urban Development 7 13 13 4 13 9
Smithsonian Institution 20 22 31 20 24 31
Justice 7 8 16 3 10 14
Labor 11 12 13 11 12 13
All other 40 42 49 34 43 50

Total 5,564 5,959 6,509 5,506 5,775 6,115

CONDUCT OF DEVELOPMENT

Development draws on knowledge gained from research for the
design, testing and evaluation of new and improved materials,
processes and systems. Federal funding for development has been
mainly in support of defense, space and atomic energy programs
where the Government is the primary consumer of the products
developed. The substantial increase in funding for development in
1972 is largely attributable to Defense requirements for new and
improved weapons systems and equipment. There is also a significant
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2 7 6 THE BUDGET FOR FISCAL YEAR 19 72

increase for development in the Department of Transportation, par-
ticularly for improved urban mass transportation.

Total obligations for development will increase from $9,595 million
in 1971 to $10,228 million in 1972; and expenditures will increase from
$9,557 million in 1971 to $9,550 million in 1972.

Table R-5. CONDUCT OF DEVELOPMENT (in millions of dollars)

Obligations Expenditures

2.397
110
913
267
15
9
40
39
31
80
2
23
3
9
40

1,859
137
883
413
18
10
55
53
44
93
2
39
3
12
46

1,633
159
840
501
27
10
63
51
49
75
2
36
8
12
78

2.318
95
913
205
13
9
37
33
12
57
2
10
1
9
30

1.824
116
883
367
15
10
54
38
35
67
2
42
4
11
39

1,579
139
840
485
19
10
61
41
39
70
2
41
7
12
48

Department or agency | 9 ? 0 ]9?] | 9 ? 2 1 9 ? 0 ]f)?] , 9 7 2

actual estimate estimate actual estimate estimate

Defense—Military functions 5.789 5,928 6,684 5.848 6.050 6,157
National Aeronautics and Space Ad-

ministration
Health, Education, and Welfare
Atomic Energy Commission
Transportation
National Science Foundation
Agriculture
Interior
Commerce
Environmental Protection Agency
Office of Economic Opportunity
Veterans Administration
Housing and Urban Development
Justice
Labor
All other

Total 9,767 9,595 10,228 9,592 9,557 9,550

PROGRAMS OF AGENCIES WITH MAJOR RESEARCH
AND DEVELOPMENT ACTIVITIES

DEPARTMENT OF DEFENSE—MILITARY

The total Department of Defense 1972 obligations for research and
development, including facilities, will increase by $907 million over
the 1971 level, reaching a total of $8,469 million.

For the conduct of research, obligations in 1972 are estimated to
increase by $153 million. Continued emphasis will be given to areas
of fundamental and applied research of military significance such as
electronics, oceanography, materials science and lasers.

Obligations for development programs and operation of test and
evaluation facilities will reach a level of $6,684 million in 1972, an
increase of $756 million above the 1971 level. This increase will provide
for programs in the strategic areas that are essential to assure the
future effectiveness of our deterrent capability. These include the B-l
aircraft, antiballistic missile defense and the undersea long-range
ballistic missile system (ULMS). The increase will also provide for
major improvements in the capability of our general purpose forces
and will fund new initiatives, including support for the individual
soldier, suppression of enemy air defense, and accurate artillery fire.
Increases in tactical warfare programs include the F-15 fighter to
establish and maintain air superiority and the AX close-air support
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SPECIAL ANALYSES 2 7 7

aircraft. For naval forces, program emphasis will be given to new de-
signs for ships and submarines and to antisubmarine warfare and
fleet defense.

Partially offsetting these increases are decreases for systems phasing
down or completing development. These include the F-14 fighter/
interceptor, the Minuteman intercontinental ballistic missile system,
the Poseidon fleet ballistic missile system, the S-3A antisubmarine war-
fare aircraft, the Air Force short-range attack missile, the F - l l l tacti-
cal fighter, the Mk-48 torpedo, and the Army Lance missile system. In
addition, funding of the Eastern Test Range will be transferred in 1972
from the Air Force research, development, test and evaluation appro-
priation to the Air Force operations and maintenance appropriation
and, therefore, is not included in the 1972 development total. A more
detailed explanation of development trends is given in the budget
appendix on pages 310-316.

Table R-6. DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND
DEVELOPMENT AND RELATED FACILITIES (in millions of dollars)

Purpose and budget title

Conduct of research and development:
Research, development, test, and evaluation:

Military sciences
Aircraft and related equipment
Missiles and related equipment
Military astronautics and related equipment
Ships, small craft, and related equipment
Ordnance, combat vehicles, and related equipment
Other equipment
Programwide management and support
Emergency fund

Other appropriations

Total, conduct of research and development, obligations.
Total, conduct of research, included above
Total, conduct of development, included above

Research and development facilities, obligations

Total obligations 7,478 7,562 8,469

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

All activities of the National Aeronautics and Space Administration
are classified as research and development and are included in this
analysis.

With the phasedown of the Apollo lunar landing program, emphasis
in space activities is moving toward a balanced program which will
be guided by three purposes—exploration, scientific knowledge, and
practical application. In the area of manned space flight, in addition
to completion of the remaining Apollo missions, there will be an in-
crease in the earth orbital manned flight program for Skylab, an
experimental manned space station to test man's ability to live and

1970
actual

494
1,457
2,185

618
317
311

1,147
443

366

7,338
1,549
5,789

140

1971
estimate

497
1,704
2,024

462
324
330

1,204
448
50

357

7,400
1,472
5,928

162

1972
estimate

545
2,069
2,069

504
496
363

1,399
490
50

324

8,309
1,625
6,684

160
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2 7 8 THE BUDGET FOR FISCAL YEAR 19 72

work in space. To reduce substantially the cost of future space opera-
tions in earth orbit, development will begin on the engine for a space
shuttle.

Research funding for space sciences will support the design of experi-
ments and instrumentation for the Grand Tour unmanned missions to
the outer planets in the late 1970's. Similar support will be provided
for the 1975 Viking unmanned orbiter-lander exploration of Mars.
Increases will occur in space astronomy to provide for initial develop-
ment of the High Energy Astronomy Observatory which will study
celestial X-ray and gamma-ray sources and cosmic rays. Funding in
space applications will provide for the launch of an experimental
Earth Resources Technology Satellite, which is to demonstrate the use
of space acquired information in the management of natural resources.
Work will continue on advancing satellite capabilities in communica-
tions, navigation, geodesy, and meteorology. Development will be
initiated on a Short Take Off and Landing (STOL) aircraft to provide
technology for improved short haul transportation systems. The level
of effort on the long-term joint NASA/AEC nuclear rocket develop-
ment program (NERVA) will be reduced in order to concentrate
resources on specific space missions now envisaged in the 1970's.

Table R-7. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION-
RESEARCH AND DEVELOPMENT AND RELATED FACILITIES

(in millions of dollars)

Program and type of activity 1970 1971 1972
actual estimate estimate

Conduct of research:
Manned space flight 148.0 168.9 135.3
Space sciences 315.7 310.2 470.7
Space applications 131.4 159.1 185.9
Space Research and Technology 143.3 127.6 104.0
Aeronautical Research and Technology 95. 7 102.0 110.0
Supporting activities 165.2 172.9 156.6
Research and program management 424.2 433.3 419.6

Subtotal, research plan 1,423.5 1,474.0 1,582.1
Subtotal, research obligations (1,428.4) (1,523.0) (1,582.1)

Conduct of development:
Manned space flight 1,882.0 1,262.2 1,151.2
Space sciences 65.7 74.7 74.1
Space applications 6.6 19.3 18.5
Space Research and Technology 32.1 37.0
Supporting activities 124.8 121.1 111.4
Research and program management 278.0 285.1 277.8

Subtotal, development plan 2,389.2 1,799.4 1,633.0
Subtotal, development obligations (2,397.1) (1,859.2) (1,633.0)

Research and development facilities, budget plan 50.1 25.0 56. 3
Research and development facilities, obligations (33.4) (92.1) (56.3)

Total budget plan 3,862.8 3,298.4 3,271.4

Total obligations 3,858.9 3,474.3 3,271.4
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HEALTH, EDUCATION, AND WELFARE

Obligations for research and development by the Department of
Health, Education, and Welfare will increase by $134 million to a level
of $1,650 million in 1972.

Biomedical research and development will continue to grow in 1972
with particular emphasis on disease prevention. Areas to receive
continued emphasis include research on heart and lung disease, sickle
cell anemia, dental caries, family planning, infant and child health,
environmental pollution, drug abuse and alcoholism.

An additional $100 million in 1972 will fund a special cancer research
initiative.

Further details about Federal biomedical programs may be found in
Special Analysis K of this volume.

The Office of Education supports a broad range of efforts to improve
education through experimentation, development and demonstrations.
Although the total research and development program will decline
slightly, increased support will be provided in 1972 for an experimental
schools program to test and develop, in a comprehensive fashion, alter-
native methods of improving the learning of children in actual school
situations. Greater emphasis will also be placed on the Sesame Street
program for pre-school-aged children, and on a national assessment of
the educational attainment of the population.

Table R-8. HEALTH, EDUCATION, AND WELFARE—RESEARCH AND
DEVELOPMENT AND RELATED FACILITIES (in millions of dollars)

Activity 1970 1971 1972
actual estimate estimate

Conduct of research and development:
National Institutes of Health 869
Health Services and Mental Health Administration 177
Office of Education 88
Social and Rehabilitation Service 52
Food and Drug Administration 21
All other 44 35 32

,054
195
134
64
24

1,179
218
122
57
29

Subtotal, research and development 1,251 1,506 1,637
Research and development facilities 12 10 13

Total obligations 1,263 1,516 1,650

ATOMIC ENERGY COMMISSION

Operating costs of the Atomic Energy Commission for conduct of
research and development will decrease from $1,307 million in 1971
to $1,251 million in 1972, and obligations for related construction and
equipment will total $243 million in 1972, as compared to $354 million
in 1971.

Funds for AEC's basic and applied research programs in the physical
and biomedical sciences and in weapons technology will decline by
approximately $12 million from the 1971 level, essentially all in the
physical research program.
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2 8 0 THE BUDGET FOR FISCAL YEAR 19 72

AEC's development programs include design and testing of nuclear
weapons, development of advanced reactors for power and propulsion,
and development of peaceful uses of radioisotopes and nuclear ex-
plosives. Funds for development programs will decline by about $43
million from the 1971 level. These reductions are primarily in the
underground testing of nuclear weapons; in the NERVA nuclear
rocket engine development program, which will be reduced in scope;
and in the development of small electric power systems for space
applications. These reductions will be partially offset by a significant
acceleration of the program to develop an economic liquid-metal
fast-breeder power reactor.

The AEC budget for research and development facilities in 1972
provides for obligations of $243 million, which is $111 million less
than the 1971 level. This reduction is primarily due to completion of
construction projects initiated in prior years. Included in the 1972
amount is $48 million of obligations for continuation of construction
of the 200 Bev accelerator for high energy physics near Chicago.
Also included is $22 million of obligations for the fast flux test facility
at Hanford, Wash., which will be used in the fast-breeder power
reactor development program.

Table R-9. ATOMIC ENERGY COMMISSION—RESEARCH AND
DEVELOPMENT AND RELATED FACILITIES (in millions of dollars)

Activity 1970 1971 1972
actual estimate estimate

Conduct of research:
Physical research 278 272 260
Biomedical research 87 86 86
Weapons research 66 64 64
Other programs 2 1 1

Total, conduct of research, obligations

Conduct of development:
Reactor development
Weapons development and testing
Special nuclear materials (production)
Plowshare
Other programs

Total, conduct of development, obligations

Research and development facilities obligations

Total obligations 1,610 1,660 1,494

DEPARTMENT OF TRANSPORTATION

Obligations for the Department of Transportation for research
and development, including facilities, will increase from $495 million
in 1971 to $622 million in 1972.

For air transportation, obligations will increase from $87 million in
1971 to $102 million in 1972. This will permit the continuation of
advanced research and development on equipment and techniques to

433

423
436
28
14
12

913

264

423

434
402
26
7
14

883

354

411

412
380
30
5
13

840

243
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SPECIAL ANALYSES 281

fully automate certain elements of the air traffic control system so
that the system will be capable of handling increasing volumes of
aircraft safely. Also, obligations for development of a civil supersonic
transport will increase slightly from $234 million to $235 million in
1972.

For ground transportation, obligations will increase by 66%, from
$143 million in 1971 to $237 million in 1972. In the case of highways,
much of the total increase from $52 million in 1971 to $85 million in
1972 is in the highway safety program. Funds will be allocated for
additional demonstrations of measures to control driving by chronic
alcoholics, and for improving the lifesaving characteristics of motor
vehicle structures and systems. Additionally, major funding will be
used for highway planning and research grants to States and for direct
programs for research and development on reduction in traffic con-
gestion, improved highway durability, and bridge structural safety.
In the area of urban mass transportation, obligations for research and
development will increase by $51 million, and research and develop-
ment related to railroads will increase by $9 million. The increases
are for initiating projects that will involve constructing new types of
urban transportation systems in selected localities, for expanding
railroad safety research in order to reduce loss of life and property
caused by railroad accidents, and to continue work on high-speed,
ground transportation systems.

For water transportation, obligations will increase by $6 million to
$22 million in 1972. The increase includes efforts directed toward search
and rescue effectiveness, and development of commercial vessel safety
standards, maritime pollution control and abatement systems, and
more effective means for reducing pollution.

In all of the Department's research and development projects,
increased attention will be given to the environmental effects of
transportation and to the study of multi- and inter-modal transpor-
tation systems and technology.

NATIONAL SCIENCE FOUNDATION

National Science Foundation obligations for research, development
and related facilities will increase by $149 million, from $367
million in 1971 to $516 million in 1972. This increase results from a
substantial growth in the total Foundation budget, and from an im-
portant change in emphasis in NSF programs toward increased support
for research project efforts and away from support of programs for
the general expansion of training and research capacity. This increase
will provide a larger role for the Foundation in the total Federal
support of research.

The Foundation's scientific research project support will be in-
creased substantially in 1972 to permit support of important basic
research efforts which have previously received support from other
agencies, and to increase research efforts in those areas of basic re-
search where new knowledge is required to solve some of the serious
environmental and social problems facing the Nation. There ŵ ill be
significant increases for research in the environmental, biological,
physical and social sciences.
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Provision has been made in 1972 for the support of the National
Magnet Laboratory and the Interdisciplinary Laboratories (materials
research laboratories) now funded by the Department of Defense.
Funds are also included for the transfer of funding responsibility for
logistic support for the U.S. Antarctic research program from the
Department of Defense to the Foundation.

The Foundation's national and special research programs will be
more than doubled in 1972 to permit expansion and initiation of major
coordinated research efforts focused on the development of scientific
knowledge for the solution of national problems and advancing the
Nation's technology and economic productivity.

Table R-10. NATIONAL SCIENCE FOUNDATION—RESEARCH AND
DEVELOPMENT AND RELATED FACILITIES (in millions of dollars)

Program and type of activity 1970 1971 1972
actual estimate estimate

Conduct of research:
Scientific research project support:

Physical sciences and mathematics
Environmental sciences
Biological and medical
Social sciences and engineering

National and special research programs:
International biological program
Other environmental sciences research
Polar research programs
Oceanographic research ship operations and facilities
Research focused on major national problems

National research centers:
Astronomy research
Atmospheric research

All other research

Subtotal, conduct of research
Conduct of development
Research and development facilities

Total obligations 314 367 516

DEPARTMENT OF AGRICULTURE

Obligations for the Department of Agriculture for research and
development, excluding related facilities, will increase from $312
million in 1971 to $321 million in 1972.

The cooperative relationship with the State Agricultural Experiment
Stations and schools of forestry will be further strengthened in 1972
and additional funds are provided for Federal sharing of increased
costs. The research capabilities of the 16 colleges established by the
Second Morrill Act of 1890 will be expanded in keeping with the ad-
ministration's concern to assist minority institutions of higher
education.

Research emphasis in the Department will continue to be focused
on solving environmental pollution problems, including disposal of
animal wastes and devising safer means of pest control. Additional
funding is provided for research on plant microorganisms or viruses,
seeking methods to prevent widespread destruction of crops if these
agents were ever introduced into this country.

64
25
41
32

4
8
7
8
12

14
10
48

71
27
44
34

7
24
10
8
29

17
14
39

96
37
58
67

10
31
30
14
74

18
17
16

273
15
26

324
18
24

468
27
21

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1972



SPECIAL ANALYSES 283

DEPARTMENT OF THE INTERIOR

Obligations for the Department of the Interior for research, develop-
ment, and related facilities will increase from $197 million in 1971 to
$217 million in 1972. Obligations for the Bureau of Commercial
Fisheries, which has been transferred to the National Oceanic and
Atmospheric Administration in the Department of Commerce, and
the Federal Water Quality Administration, which is now part of the
Environmental Protection Agency, are not included in the above
figures.

There will again be a substantial increase for research on ways to
reduce health and safety hazards in coal and metal-nonmetallic mining.
Emphasis will be placed on fire, explosion, and cave-in prevention, and
the reduction of dusts that cause respiratory diseases. Obligations for
this program will increase from $4 million in 1970 to $21 million in
1971 and $33 million in 1972.

Research and development will also be increased on technology for
conversion of coal to fuel gas and synthetic petroleum in order to
augment present reserves of energy resources. Research will also be
intensified on magnetohydrodynamics (MHD), a promising technology
involving direct conversion of fuel to electricity.

DEPARTMENT OF COMMERCE

Research and development by the Department of Commerce will
increase by $24 million to $181 million in 1972, primarily due to in-
creases in the oceanic and atmospheric related activities of the new
National Oceanic and Atmospheric Administration (NOAA). NOAA
came into existence on October 3, 1970, as a result of Reorganization
Plan No. 4. It is comprised of various marine related activities which
were formerly in the Departments of the Interior, Defense, and
Transportation, and the National Science Foundation, and the activi-
ties of the former Environmental Science Services Administration of
the Department of Commerce.

In 1972, NOAA will strengthen its research on weather modification,
improved detection and tracking of violent storms, and development
of new methods for more accurate weather observation and forecast-
ing. NOAA will also conduct research directed toward conservation,
development, and improved management of our commercial fishery
resources. NOAA will devote increased resources in 1972 to prepara-
tion for two international projects, the International Field Year for
the Great Lakes and the tropical experiment of the Global Atmos-
pheric Research Program. It will also provide necessary instrumenta-
tion for laboratory and onsite calibration of oceanographic instru-
ments to improve the accuracy and reliability of oceanic data.

Further details on the overall marine science programs of the Federal
Government will be contained in the Fourth Annual Report of the
Council on Marine Resources and Engineering Development.

The National Bureau of Standards will expand its research programs
aimed at development of improved standards of physical measure-
ment, advancement in computer technology and pollution abatement
technology, and development of industrial and consumer products
standards. Additional emphasis will also be given to building tech-
nology and flammable fabrics research programs.

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1972



2 8 4 THE BUDGET FOR FISCAL YEAR 19 72

Table R-11. DEPARTMENT OF COMMERCE—RESEARCH AND
DEVELOPMENT AND RELATED FACILITIES (in millions of dollars)

Activities 1970

69
30
12
13

124
3

1971

89
32
23
13

157
10

1972

109
34
25
13

181
4

National Oceanic and Atmospheric Administration
National Bureau of Standards
Maritime Administration
Allother

Subtotal, research and development
Research and development facilities

Total obligations 127 167 185

ENVIRONMENTAL PROTECTION AGENCY

The Environmental Protection Agency will conduct research and
development in the areas of water and air pollution, pesticides, radia-
tion, and solid wastes. Obligations for research and development will
be $155 million in 1972, including $23 million for facilities. In addition,
but not included in this analysis, EPA will obligate $32 million for
demonstration projects closely related to EPA's research and develop-
ment efforts; and additional funds will be obligated to research and
development from an $85 million request which will be transmitted
separately for implementing new air quality and solid waste legisla-
tion and for expanding other EPA programs.

Water quality research and development activities for 1972 will
include control methods for industrial pollutants; agricultural pollu-
tion problems; and research relating to community drinking water
requirements and general water quality programs, including pesticides,
heavy metals (such as mercury and copper), nitrilotriacetic acid
(NTA) and temperature and oxygen tolerances.

Air quality research and development programs are carried out to
determine the nature, extent and behavior of air pollutants and their
effects on man, and to develop means for the control of pollutants.
Increased emphasis in 1972 will be placed on fuel additives; com-
munity aspects of local air quality; emission standards for mobile
air pollution sources; development of low pollution vehicles; and on a
cost-sharing program with industry to develop technology for con-
trolling sulfur oxides.

Solid waste research and development activities will focus on means
for achieving low-cost recovery and reuse of materials and energy and
on incentives to encourage recycling. EPA will also carry out expanded
research and studies on pesticides, radiation, and toxic materials.

Obligations for research and development activities in 1970 and
part of 1971 are based on programs which were conducted in the
Departments of Health, Education, and Welfare; Interior; and
Agriculture, and which were transferred to EPA on December 2, 1970.
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Environmental protection and other Federal environmental activities
are discussed more fully in Special Analysis O of this volume.

OTHER SIGNIFICANT RESEARCH PROGRAMS

The Department of Housing and Urban Development will obligate
$49 million for research and development in 1972. Emphasis will shift
from Operation Breakthrough, as it nears completion, to other
research and technology areas, including developing ways to improve
housing management and prevent the deterioration and abandonment
of housing. Ongoing efforts which will continue include developing
municipal and regional information systems, gathering and evaluating
data on housing, improving community environment, and applying
university resources to overcoming problems of housing and commu-
nity development.

Research and development by the Department of Justice will more
than double in 1972, with an increase from $11 million in 1971 to $25
million in 1972. Emphasis will be given to applying research and de-
velopment to improve law enforcement activities and reduce crime.

The Office of Economic Opportunity will continue a substantial
research and development effort, with 1972 obligations of $100 million.
Research and development efforts include analysis of the causes of
poverty, identification of needs, and the design, conduct, and evalua-
tion of social experiment projects with the objective of alleviating
poverty and promoting equality of opportunity.
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FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

The 1973 budget reflects the understanding that research and
development make significant contributions to economic growth
and the quality of American life. On the basis of this understanding
it is clear that a long-range strategy is needed to strengthen the
overall national effort in science and technology. This has been
and will continue to be a key objective of this Administration. Invest-
ment in research and development since 1969 by the Federal Govern-
ment, and the increases proposed for 1973, bear this out.

Total Federal obligations for the conduct of research and develop-
ment will increase from $16.4 billion in 1972 to $17.8 billion m 1973.
In addition, $0.8 billion will be obligated for research and development
facilities in 1973.

The 1973 budget accelerates efforts to:
—Turn science and technology to the service of man in such key

problem areas as health, transportation, energy, and the environ-
ment;

—Strengthen the Nation's defense capabilities;
—Increase emphasis on useful applications in the space program;

and
—Strengthen support of basic research on which the future of the

Nation's science and technology ultimately depends.
Beyond this, provision is made in the 1973 budget for:
—Experimental programs to strengthen further the partnership be-

tween government and industry through Federal cost sharing in
research and development efforts in industrial laboratories,
industrial research associations, and cooperative efforts among
universities, industry and government laboratories. These experi-
mental efforts will be supported by additional funds provided to
the National Science Foundation and the National Bureau of
Standards.

—Special efforts to expand research and development to meet
long-range goals, including projects that draw on the technical
capabilities of the Atomic Energy Commission and the National
Aeronautics and Space Administration.

These new beginnings to a more strategic approach to the Nation's
research and development should not only improve the ability to
deal with a wide-range of civilian problems but also lead to the creation
of new markets, new jobs, and improvement in this country's world
trade position.

279
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CONDUCT OF RESEARCH AND DEVELOPMENT

Conduct of Research and Development — Oblations

1964

Fiscal Years

1965 1966 1967 1968 1969 1970 1971 1972 1973

Estimate

The 1973 budget includes funds for substantial increases in several
programs which have been initiated in the last 3 years, as well as for
new efforts to focus scientific and technological capabilities on specific
problems of concern to the Nation. Examples of some of the more
significant program expansions or new directions include:

• An increase of $88 million for research and development to help
meet the Nation's needs for electrical energy without damage to
the environment.

• An additional $43 million for research and development on natural
hazards to improve capabilities to control, predict, or reduce
destruction from fires, earthquakes, floods, hurricanes, and severe
storms.

• Expansion by nearly $100 million for research on cancer.
• An increase of $90 million in research and development by Trans-

portation and Commerce to provide fast, safe, and pollution-free
transportation.

• Growth of $73 million in NASA's research and development
programs which have greater direct benefits to society, such as
weather prediction, communications, and aeronautics.

• Significant expansion of problem-related research programs by
the National Science Foundation to permit an increase of more
than 40% in research on problems such as preventing environ-
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mental degradation through better land use, improving municipal
services through the application of science and technology, and
improving materials and manufacturing processes to advance
economic productivity.

• An additional $40 million to explore ways of stimulating the over-
all national investment in and use of science and technology.

The increase of $767 million in the Defense budget for research and
development and related facilities in 1973 will:

• Strengthen our sea-based retaliatory capabilities in order to
assure the continued effectiveness of our strategic deterrent.

• Provide new capabilities and increased effectiveness for our
general purpose forces.

• Provide for additional efforts in the test and evaluation of
systems before commitment to production.

• Expand the scientific and technological base that underlies
future military strength.

The 1973 budget continues the trend of the past 3 years of sub-
stantial increases in research and development funding by the civilian
agencies. The preceding chart shows the increase of about 65%
since 1969 in obligations for research and development for purposes
other than defense and space. Obligations for these civilian purposes
have increased by $2,111 million, from $3,295 million in 1969 to $5,406
million in 1973.

Table R-1. CONDUCT OF RESEARCH AND DEVELOPMENT * (in millions of dollars)

Obligations Expenditures
Department or agency

1971 1972 1973 1971 1972 1973
actual estimate estimate actual estimate estimate

Defense—Military functions 7,423 8,013 8,756 7,541 8,031 8.177
National Aeronautics and Space

Administration 3,284
Health, Education, and Welfare
Atomic Energy Commission
National Science Foundation
Transportation
Agriculture
Interior
Commerce
Environmental Protection Agency
Veterans Administration
Office of Economic Opportunity
Postal Service
Housing and Urban Development
Justice
Labor.. . .
Smithsonian Institution
All other

Total 15,143 16,447 17,819 15,005 15,779 16,480

3.284
1,466
1,303
337
220
318
185
143
137
64
84
40
48
10
23
17
42

3,327
1,769
1,308
453
296
356
216
169
176
70
50
68
53
27
11
23
48

3,302
2,012
1,375
525
380
370
250
229
186
78
78
74
63
30
31
29
52

3,337
1,288
1,303
335
198
315
175
114
101
61
75
34
40
9
22
17
40

3,137
1,450
1,308
409
233
349
212
146
157
66
70
39
56
20
26
22
48

3,131
1,708
1,375
455
282
359
238
192
174
73
65
64
54
26
30
28
49

1 Detail in all tables may not add to totals due to rounding. In this table and tables R-3, R-4,
and R-5 "obligations" and "expenditures" for AEC are both accrued costs which approximate

cost in the conduct and support of research and development by Federal agencies. In some cases this
ysis excluc

development.
analysis excludes demonstration activities which elsewhere may be considered as part of research and
develo
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RESEARCH AND DEVELOPMENT FACILITIES

Obligations for the construction or renovation of facilities or ac-
quisition of major items of equipment for the conduct of research and
development will increase by $128 million, from $661 million in 1972
to $789 million in 1973.

The estimated obligations for research and development facilities by
the Atomic Energy Commission include $43 million for continued
construction of the 200 Bev accelerator for high energy physics re-
search near Chicago, and $21 million for continued construction of the
fast flux test facility at Hanford, Wash., which will support the liquid
metal fast breeder reactor development program.

The increase for the National Science Foundation includes funds to
begin construction of a very large array (VLA) antenna system which
will be the most advanced radio astronomy facility in the world.

The 1973 construction funds for NASA will provide for development
and production facilities for the space shuttle, and modification of a
facility for research on increasing efficiency and reducing pollution from
jet engines.

The increase for the Environmental Protection Agency includes
funds to initiate construction of a major research laboratory at
Cincinnati, Ohio.

Table R-2. RESEARCH AND DEVELOPMENT FACILITIES (in millions of dollars)

Obligations Expenditures
Department or agency

1971 1972 1973 1971 1972 1973
actual estimate estimate actual estimate estimate

Atomic Energy Commission 312
Defense—Military functions 153
National Aeronautics and Space Ad-

ministration 40
Transportation 1!
Environmental Protection Agency 1
National Science Foundation 31
Interior 12

All other 31 40 65 61 76 82

276
176

84
31
3
33
18

287
199

91
49
36
38
24

302
144

44
10
0
39
7

274
157

43
28
1
31
12

247
180

60
38
7
35
25

Total 599 661 789 607 622 675

RESEARCH AND DEVELOPMENT IN COLLEGES AND
UNIVERSITIES

An important indicator of the extent of Federal support to assure
the continued progress of science is the level of contract and grant
funds to universities for research and development activities. The
1973 budget will once again provide a substantial growth in the total
Federal support for the conduct of research and development at
universities. Total obligations for this purpose will increase by 12%,
from $2,020 million in 1972 to $2,257 million in 1973.

Of even greater significance than the 1973 increase, is the increase in
Federal support for research and development at universities since
1969. The chart on the next page graphically displays the increase of
$785 million, or more than 53%, over 1969.
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Conduct of Research and Development at Colleges and Universities

$ Billions

2.5

.5 —

1964 1965
Fiscal Years

1966 1967 1968 1969 1970 1971 1972 1973

Estimate

The 1973 budget continues the efforts of the past 2 years to en-
courage educational institutions to undertake more research focused on
important national problems, including the problems of industry in
improving economic productivity and introducing technological
advances. The increase in research also will provide for the training of
a greater number of science and engineering graduate students through
employment on the research projects.

Table R-3. CONDUCT OF RESEARCH AND DEVELOPMENT IN COLLEGES
AND UNIVERSITIES » (in millions of dollars)

Obligations Expenditures
Department or agency •

1971 1972 1973 1971 1972 1973
actual estimate estimate actual estimate estimate

Health, Education, and Welfare 852 1,010 1,167 753 827 942
National Science Foundation 290 391 446 294 364 388
Defense—Military functions 194 196 199 196 192 197
National Aeronautics and Space Ad-

ministration 134 132 130 123 128 135
Agriculture . . . 74 85 90 72 79 84
Atomic Energy Commission 94 86 87 94 86 87
Commerce 16 21 29 16 21 28
Mothe r 93 98 109 77 94 103

Total 1,747 2,020 2,257 1,624 1,791 1,964

1 Amounts reported in this table are included in the totals for conduct of research and develop-
ment in table R-l .
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CONDUCT OF RESEARCH

This section and the following section cover separately the conduct
of research and the conduct of development, which are treated together
in the sections above.

The research programs supported or conducted by the Federal
Government range from very fundamental research in such areas as
astronomy and high energy physics, to research focused on specific
problems such as reducing damage from hurricanes, or reducing noise
from truck tires.

The 1973 budget provides for increases in both the fundamental
research efforts and the more applied or problem-focused efforts. For
example, fundamental research support by the National Science
Foundation will increase by more than 10% in 1973. At the same time,
substantial increases are provided for research efforts focused on
finding cures for cancer, improving disease prevention, exploring new
means of providing needed energy, improving municipal services, and
preventing environmental degradation.

The 1973 budget clearly reflects the widening range of research
efforts being supported or conducted by the Federal Government, as
well as the overall increase in the level of support. Total obligations for
research will increase from $6,631 million in 1972 to $7,133 million in
1973. Expenditures will increase from $6,049 million in 1972 to $6,436
million in 1973.

The increase in Federal support for research since 1969 demonstrates
the efforts made to assure the continued progress of science in this
country and to focus more of our scientific resources on dealing with
serious civilian problems. Total obligations for research in 1973 will be
$1,935 million higher than the $5,198 million obligated in 1969, for an
increase of 37%.

Table R-4. CONDUCT OF RESEARCH (in millions of dollars)

Obligations Expenditures
Department or agency

Health, Education, and Welfare
Defense—Military functions
National Aeronautics and Space Ad-

istration
National Science Foundation
Atomic Energy Commission
Agriculture
Commerce
Interior
Transportation
Veterans Administration
Environmental Protection Agency
Office of Economic Opportunity
Smithsonian
Housing and Urban Development
Labor
Justice
AH other

Total 5,917 6,631 7,133 5,685 6,049 6,436

J97J
actual

1,282
1,544

1.511
317
429
308
94

132
65
62
54
26
17
19
14
6

38

1972
estimate

1,488
1,628

1,689
425
427
344
108
146
99
68
67
22
23
23
14
8

51

1973
estimate

1,644
1,751

1,647
495
454
359
164
164
111
75
76
58
29
25
18
10
54

1971
actual

1,137
1,559

1,462
308
429
305
88

126
64
59
40
20
17
16
13
5

36

1972
estimate

1,240
1,582

1,490
378
427
338
95

142
87
64
61
30
22
23
14
9

47

1973
estimate

1,422
1,639

1,473
422
454
347
128
156
95
70
69
35
28
21
18
10
49
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CONDUCT OF DEVELOPMENT

Development draws on knowledge gained from research for the
design, testing, and evaluation of new and improved materials, proces-
ses, and systems. Federal funding for development has been mainly
in support of defense, space, and atomic energy programs where the
Government is the primary consumer of the products developed.

The substantial increase in funding for development in 1973 includes
an increase to meet defense requirements for new and improved
weapons systems and equipment. There is an important increase in
the Atomic Energy Commission's program to develop an economic
and safe liquid metal fast breeder reactor to help meet this country's
long range needs for electrical energy. There is also a significant
increase for development by the Department of Transportation,
particularly for improved air traffic control systems, improved high-
way safety, advanced rail systems, and innovative urban mass
transportation systems.

Although NASA's total obligations for development will increase
only slightly in 1973, there will be a major change in program direction
as the Apollo program is completed and development of a manned
reusable space shuttle system is initiated.

Total obligations for development will increase from $9,816 million
in 1972 to $10,687 million in 1973; and expenditures will increase from
$9,732 million in 1972 to $10,046 million in 1973.

Table R-5. CONDUCT OF DEVELOPMENT (in millions of dollars)

Obligations Expenditures
D nartm nt or a nrv •

1971 1972 1973 1971 1972 1973
actual estimate estimate actual estimate estimate

Defense—Military functions 5,879 6,385 7,005 5,982 6,449 6,538
National Aeronautics and Space Ad-

ministration 1,773 1,637 1,654 1,876 1,648 1,660
Atomic Energy Commission 874 881 921 874 881 921
Health, Education, and Welfare 184 281 368 151 210 286
Transportation 155 197 269 134 147 188
Environmental Protection Agency 83 109 110 60 96 105
Interior 53 70 86 49 70 82
Commerce 49 61 65 26 50 65
Postal Service 39 59 64 32 33 56
Housing and Urban Development 29 30 38 24 34 32
National Science Foundation 19 28 31 27 32 33
Justice 5 18 20 5 11 15
Office of Economic Opportunity 58 28 20 55 40 30
All other 27 32 36 26 32 35

Total 9,227 9,816 10,687 9,321 9,732 10,046

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1973



2 8 6 THE BUDGET FOR FISCAL YEAR 197 3

PROGRAMS OF AGENCIES WITH MAJOR RESEARCH AND
DEVELOPMENT ACTIVITIES

DEPARTMENT OF DEFENSE—MILITARY

The total Department of Defense budget plan for research and de-
velopment, including facilities, will increase by $767 million over the
1972 level, reaching a total of $8,955 million.

For the conduct of research, 1973 funding is estimated to increase by
$123 million to a level of $1,751 million, thus strengthening the tech-
nology base essential to the development of new military systems.
Areas of emphasis will include oceanography, biomedical research,
atmospheric sciences, electronics, and materials research.

The budget plan for development programs and operation of test
and evaluation facilities will rise to $7,005 million in 1973, an increase
of $620 million above the 1972 level. Major increases will be provided
for programs in the strategic area in order to assure the continued
effectiveness of our deterrent capability. In particular, additional funds
will be provided for improvement of our sea-based strategic deterrent.
Other strategic programs that will undergo continued development in-
clude the B-l aircraft, the subsonic cruise armed decoy (SCAD) for
bomber penetration, the airborne warning and control system
(AWACS) for air defense, and the Safeguard and prototype Hardsite
antiballistic missile defense systems.

Increases will also be provided for systems to improve the capa-
bilities of our general purpose forces. These include: for the Air Force,
the F-15 air superiority fighter, and the A-X close air support fighter;
for the Navy, the F-14B fleet air defense fighter/interceptor, the
Aegis fleet air defense missile system, surface effects ship prototypes,
antiship cruise missile systems, and undersea surveillance systems for
antisubmarine warfare; for the Army, the SAM-D air defense missile
system, the utility tactical transport aircraft system (UTTAS), a newT

prototype main battle tank, the mechanized infantry combat vehicle
(MICV), and the armored reconnaissance scout vehicle (ARSV). The
joint service heavy lift helicopter program will be accelerated.

In addition, increases will be provided for new programs including
prototype lightweight fighters, vertical/short takeoff and landing
aircraft, and accurate terminal-homing missiles. Electronic warfare,
defense suppression, and target acquisition systems will also receive
more emphasis in order to improve our combat effectiveness against
sophisticated air defenses. Support of operational testing and evalu-
ation of weapons systems will increase in order to provide assurance
of effective systems performance prior to a production commitment.

Partially offsetting these increases are decreases for programs
phasing down or completing development. These include the Minute-
man intercontinental ballistic missile system, the Poseidon fleet
ballistic missile system, the F-14A fighter/interceptor, the Army
Dragon antitank missile system, the S-3A antisubmarine warfare
aircraft, and the F-5E international fighter. In addition, funding for
support of the satellite control facility will be transferred in 1973 from
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1971
actual

498
1,707
2.043

462
278
296

1.346
451

341

1972
estimate

527
1,984
1,946

404
411
337

1,515
478
50

360

1973
estimate

563
1,948
2,383

454
429
331

1,692
548
50

358

the Air Force research, development, test, and evaluation appropria-
tion to the Air Force operations and maintenance appropriation and,
therefore, is not included in the 1973 development total. A more
detailed explanation of research and development trends is given in
the budget appendix on pages 311-319.

Table R-6. DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND
DEVELOPMENT (in millions of dollars)

Purpose and budget title

Conduct of research and development:
Research, development, test, and evaluation:

Military sciences
Aircraft and related equipment
Missiles and related equipment
Military astronautics and related equipment
Ships, small craft, and related equipment
Ordnance, combat vehicles, and related equipment
Other equipment
Programwide management and support
Emergency fund

Other appropriations

Total, conduct of research and development 7,423 8,013 8,756

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

All activities of the National Aeronautics and Space Administra-
tion are classified as research and development and are included in
this analysis.

With the completion of the Apollo program in calendar year 1972
and Skylab in calendar year 1973, the development of a manned
reusable space shuttle system will give the space program new direc-
tion by providing a more economical means for transporting men and
equipment to and from space. By about 1979 the space shuttle will
begin to reduce the cost of space operations in earth orbit by recov-
ering satellites for refurbishment and reuse, repairing satellites on-
orbit, and reusing launch vehicles. The two remaining Apollo missions,
which will provide over 50% of the lunar exploration time in the
Apollo program, are designed to obtain maximum scientific return
since they represent the last U.S. exploration of the moon for this
decade. The Skylab experimental space station will test man's ability
to live and work in space for up to 56 days, conduct an extensive
study of the sun, and survey earth resources.

Funding for the planetary program will support Mariner or Pioneer
class spacecraft for the exploration of Jupiter and Saturn in the late
1970's. Development will be continued on two Viking unmanned
orbiter/lander spacecraft scheduled to be launched to Mars in 1975. An
increase will occur in space astronomy for development of^the high
energy astronomy observatory which will study celestial X-ray and
gamma-ray sources and cosmic rays. The first experimental earth
resources technology satellite will test spacecraft and sensors able to
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survey the earth's resources from space. Work will continue on ad-
vancing satellite capabilities in communications, navigation, geodesy,
and meteorology. A program to define alternative advanced propulsion
systems, including a small nuclear rocket, will be conducted. The cur-
rent NERVA nuclear rocket program will be terminated. Development
will be accelerated on a short takeoff and landing (STOL) aircraft to
provide technology for improved short haul transportation systems. In
addition, increased emphasis will be placed on technology for quieting
jet engines.

NASA's capabilities will also be used, where appropriate, to assist
other agencies in solving civilian problems, such as developing new
modes of transportation.

Table R-7. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION-
RESEARCH AND DEVELOPMENT (in millions of dollars)

Program and type of activity 1971
actual

202
312
163
107
100
23
158
412

1,477

1,220
75
14
32
136
310

1972

192
446
184
75
110
22
146
414

1,589

1,093
91
20
6

123
312

1973

109
554
201
66
163
10
141
403

1,647

1,116
85
23
11
122
298

Conduct of research:
Manned space flight
Space sciences
Space applications
Space research and technology
Aeronautical research and technology
Nuclear power and propulsion
Supporting activities
Research and program management

Total, research plan
Conduct of development:

Manned space flight
Space sciences
Space applications
Nuclear power and propulsion
Supporting activities
Research and program management

Total, development plan 1,787 1,645 1,65

HEALTH, EDUCATION, AND WELFARE

Obligations for research and development by the Department of
Health, Education, and Welfare will increase by $243 million, from
$1,769 million in 1972 to $2,012 million in 1973.

Biomedical research and development will continue to grow in 1973.
These funds support a broad range of activities, from basic research
to understand fundamental biological life processes, to accelerated
efforts focused on bringing about more rapid advances in the preven-
tion and treatment of a wide range of disease. Areas to receive con-
tinued emphasis include research on heart and lung disease, sickle
cell anemia, dental caries, family planning, infant and child health,
environmental pollution, drug abuse, and alcoholism.

Funding for cancer research will increase to $430 million in 1973,
from $337 million in 1972.

Further details about Federal biomedical programs may be found in
Special Analysis K of this volume.
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In the education area, the proposed National Institute of Education
is to serve as the national focal point for educational research and
development. With a budget of $125 million in 1973, the Institute
will assume responsibility for Office of Education research programs
and support new ventures as well. The Institute will work to produce,
develop, and test new educational products and practices to meet
priority needs.

Table R-8. HEALTH, EDUCATION, AND WELFARE—RESEARCH AND
DEVELOPMENT AND RELATED FACILITIES (in millions of dollars)

Activity 1971 1972 1973
actual estimate estimate

Conduct of research and development:
National Institutes of Health 1,018
Health Services and Mental Health Administration 212
Education programs 131
Social and Rehabilitation Service 60
Food and Drug Administration 22
Allother _ 23

Subtotal, research and development 1,466
Research and development facilities 1

1,246
240
142
73
38
30

1,769
14

1,395
257
197
74
56
33

2,012
14

Total obligations..- 1,467 1,783 2,026

ATOMIC ENERGY COMMISSION

Operating costs of the Atomic Energy Commission for conduct of
research and development will increase from $1,308 million in 1972 to
$1,375 million in 1973, and obligations for related construction and
equipment will total $287 million in 1973, as compared to $276
million in 1972.

AEC's basic and applied research programs include investigations
in the physical sciences in order to develop a fundamental understand-
ing of the properties and behavior of both matter and energy, studies
in the biomedical sciences on the effect of radiation on living systems
in order to assess, evaluate, and control radiation exposure to man and
the environment, and research related to weapons technology and
detection techniques. Funds for research programs will increase by
approximately $27 million from the 1972 level.

Emphasis will be placed on the controlled thermonuclear fusion
research program, which seeks to develop another source of clean
energy for the long term future. AEC will intensify its environ-
mental research in 1973 to gain a fuller understanding of the effects
of radiation upon the environment. Outlays for research in high
energy physics will increase.

AEC's development programs include design and testing of nuclear
weapons, process development in support of nuclear material produc-
tion activities, development of techniques and facilities for long-term
storage of radioactive wastes, development of advanced reactors for
power and propulsion, and development of peaceful uses of radioisotopes
and nuclear explosives. Funds for development programs will increase
by about $40 million from the 1972 level.
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AEC's top priority civilian program is the development of an
economic liquid-metal fast-breeder power reactor. This program will
be further accelerated in 1973 in order to demonstrate the large scale
technical feasibility of this concept by 1980. The fast breeder is
expected to play an important part in meeting the growing national
needs for clean energy.

Partially offsetting the increase in development programs are the
reductions due to the decision to reduce the level of the space propul-
sion reactor program, and to the phase-out of a special underground
nuclear weapons test activity at Amchitka Island, Alaska.

The AEC budget for research and development facilities in 1973
provides for obligations of $287 million, which is $11 million more
than the 1972 level. Included in the 1973 amount is $43 million of
obligations for continuation of construction of the 200 Bev accelerator
for high-energy physics near Chicago, and $21 million of obligations
for continued construction of the fast flux test facility at Hanford,
Wash., which will support the liquid metal fast breeder reactor devel-
opment program.

Table R-9. ATOMIC ENERGY COMMISSION—RESEARCH AND DEVELOP-
MENT AND RELATED FACILITIES (in Bullions of dollars)

Activity 1971 1972 1973
actual estimate estimate

Conduct of research:
Physical research.... ____ 271 268 283
Biomedical research 86 89 92
Weapons research 71 69 78
Other programs. __ 1 1 1

Total, conduct of research, obligations

Conduct of development:
Reactor development
Weapons development and testing
Special nuclear materials (production)
Plowshare
Other programs

Total, conduct of development, obligations

Research and development facilities, obligations

Total obligations 1,615 1,584 1,662

NATIONAL SCIENCE FOUNDATION

N ational Science Foundation obligations for research, development,
and related facilities will increase by $77 million, from $486
million in 1972 to $563 million in 1973. This increase will permit:
(1) Expanded and strengthened fundamental research efforts in such
fields as chemistry, biology, astronomy, and the environmental
sciences; (2) a substantial growth in problem-focused research efforts
to help provide the science and technology needed to enhance en-
vironmental quality, improve economic growth and productivity,
and more effectively deal with significant social problems; and (3)

429
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7
15

874

312

427

452
377
30
7
15
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276

454

485
377
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7
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exploration of new ways to encourage the application of science and
technology to the needs of industry, States, and local government.

The significant expansion of problem-related research activities
will permit more intensive and comprehensive research efforts on
problems such as improving municipal services, preventing environ-
mental degradation, improving availability of energy through solar
power, developing advanced tunneling technology, and designing
earthquake resistant buildings.

A significant new program will be initiated in 1973 to explore ways
of increasing industrial and other non-Federal investment in research
and development, speed up the application of research and develop-
ment results to improve products and services, and increase produc-
tivity through the application of science and technology. Also, a new
national research and development assessment program will be
initiated with the principal objective of improving our knowledge of
how research and development can improve economic growth and
productivity and enhance our international trade position.

The Foundation's scientific research project support will be in-
creased substantially again in 1973 to permit continued growth in the
fundamental research efforts supported by this program. There will be
a substantially stronger role for NSF in supporting fundamental
materials and engineering research, to help assure a strong U.S.
capability in these areas which are vital in bringing about tech-
nological innovation.

DEPARTMENT OF TRANSPORTATION

Obligations for the Department of Transportation for research and
development, including facilities, will increase from $327 million in
1972 to $428 million in 1973.

For ground transportation obligations will increase by over 50%,
from $156 million in 1972 to $235 million in 1973. An increase of
$14 million in the highway safety program will be allocated for
research on the effects of alcohol on driving, experimental safety
vehicles, and crash survival for motor vehicles. In addition, funds will
be used for improved highway design and operation, reduction of
traffic congestion, and highway and bridge structural safety. In the
case of railroads, obligations will increase by $33 million in 1973.
Major program increases are for advanced systems such as a 300
m.p.h. tracked air cushion research vehicle, Metroliner improvements,
and construction and operations at the High Speed Ground Test
Center near Pueblo, Colo. Urban mass transit research and develop-
ment, which will increase by $17 million, will stress improved bus
design, bus pollution control, bus priority systems, and research on
new technology transit systems.

Air transportation obligations will increase to $112 million in 1973,
permitting an increase of $24 million for air traffic control and navi-
gation systems and aircraft noise reduction. The major emphasis
will be on the development of new, automated air traffic control
systems which will increase the safety and efficiency of the Nation's
airports and airways. Activities will also continue to improve and
expand the capacity of existing air traffic and navigation systems.
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In cooperation with NASA, efforts will be accelerated to investi-
gate the feasibility of achieving significant aircraft engine noise
reduction through improved design features.

Water transportation obligations will total $40 million in 1973. The
major concentration of effort will be devoted to maritime pollution
control systems development, all-weather marine traffic and related
aids to navigation systems, and increased search effectiveness.

In all of the Department's research and development projects,
increased effort will be given to the environmental effects of trans-
portation and to the study of multi- and inter-modal transportation
systems and technology.

DEPARTMENT OF AGRICULTURE

Obligations for the Department of Agriculture for research and
development, excluding related facilities, will increase from $356
million in 1972 to $370 million in 1973.

The cooperative relationships with the State Agricultural Experi-
ment Stations and schools of forestry will be further strengthened in
1973 by provision of additional funds for Federal sharing of increased
costs of research.

Additional funding is provided for research relating to rural devel-
opment, analysis of the comparative advantage of the United States
in world agricultural trade, and on the cost of controlling and adapting
agricultural production to meet environmental standards. Increases
are also provided for: (1) Accelerating development and pilot testing of
safer means of pest control, (2) developing safer, more effective and
efficient means of suppressing forest fires, and (3) expanding overseas
research of value to U.S. agriculture and forestry.

DEPARTMENT OF THE INTERIOR

Research and development obligations by the Department of the
Interior will increase from $216 million in 1972 to $250 million in 1973.

Increases in 1973 provide for funding promising projects to reduce
or control mineral pollutants, to expand efforts to meet future require-
ments for adequate supplies of clean fuels, and for implementation of
a mined area protection program under proposed legislation.

There will be a major increase in efforts to understand the causes of
earthquakes, and to study means of controlling or limiting the size
of earthquakes. This will require an improved understanding of
geologic principles and processes.

Research and development efforts also will be expanded to provide:
(1) a more accurate appraisal of the Nation's mineral resources,
including the outer Continental Shelf; (2) new or improved methods,
techniques and instruments for mineral exploration; (3) a better
understanding of basic principles of hydrology necessary for the
appraisal and evaluation of the Nation's water resources, including
the effects of underground waste disposal; (4) improved application of
environmental resource data in urban decision making processes; and
(5) improved application of satellite acquired data in the earth
science and marine resources fields.

Research is continuing on health and safety problems in coal and
metal nonmetallic mining. A program to develop criteria for Federal
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schedules to regulate the approval and certification of mining ma-
chines, equipment and devices also is continuing.

DEPARTMENT OF COMMERCE

Research and development by the Department of Commerce will
increase by $60 million to $229 million in 1973. The primary agencies
conducting research in the Department are the National Oceanic and
Atmospheric Administration (NO A A), the National Bureau of
Standards (NBS) and the Maritime Administration (MARAD).

Obligations for research and development by NOAA will increase
by nearly 25%, from $100 million in 1972, to $124 million in 1973.
Since it was established in 1970, NOAA's research and development
programs have emphasized improving the scientific knowledge base
necessary to attain national goals such as improved weather predic-
tion, reduced losses from natural disasters, and better utilization of
our marine resources.

In 1973 NOAA will significantly expand its efforts to develop the
capability to modify hurricanes to reduce the loss of life and property
from these storms. It will also increase research to improve under-
standing of earthquakes and to help develop a capability to predict
potentially disastrous quakes.

Oceanic research and development efforts will be increased to
improve our knowledge of ocean processes to permit more effective
use, development and conservation of our marine resources. There
will be increased activities in mapping of the Continental Shelf to
identify energy and mineral resources. (Further details regarding
Federal marine science activities will be contained in the annual
report of the Interagency Committee on Marine Science and
Engineering.)

The National Bureau of Standards' research and development
program will increase by nearly 80%, from $35 million in 1972 to
$62 million in 1973. NBS will initiate a new program in 1973 to
explore ways of stimulating more research in the private sector of
the economy, to produce new and better quality goods and services,
increase national productivity, and improve our international trade
position. Research efforts to reduce loss of life and property from fires
will be expanded.

NBS will expand its research programs to develop standards and
measurements to contribute to the national goals of improving our
environment, health, and safety. Pollution measurement standards
and standardization in computer technology will also be emphasized.

In response to the Administration's interest and concern in the
shipbuilding industry, MARAD will emphasize research to serve the
maritime industry by increasing industry competitiveness. Concen-
tration will be on shipboard automation, new propulsion, and new
ship systems such as the advanced tug-barge concept.
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ENVIRONMENTAL PROTECTION AGENCY

Obligations for the conduct of research and development by the
Environmental Protection Agency are expected to increase to $186
million in 1973.

Research and development relating to pollution sources and effects
will be continued and expanded, particularly in determining the
health effects of air pollutants and tracing the relationship between
air pollution emissions and ambient air quality so that the most
beneficial and cost effective control measures can be adopted.

EPA will continue a substantial program in the development of
pollution control technology. It will also develop and implement a
new strategy to encourage greater private sector involvement in the
development, demonstration, and application of equipment and proces-
ses for the abatement and control of pollution. The new strategy
reflects the growing market for pollution control technology, the
potential industrial capability in this area, and the strong desirability
of involving non-Federal sectors to a far greater extent than in the
past.

EPA is redirecting its solid waste management program to focus
research on environmental effects of solid waste disposal activities
and on economic and institutional factors relating to solid waste
management.

VETERANS ADMINISTRATION

Obligations for research and development activities of the Veterans
Administration will increase from $70 million ia 1972 to $78 million
in 1973. As part of the effort to upgrade the quality of medical care
provided to veterans, VA is expanding research in such areas as
pulmonary, coronary and kidney disease, drug dependency and alco-
holism. Efforts to develop new or improved prosthetic and sensor}7"
aids will also be increased.

OFFICE OF ECONOMIC OPPORTUNITY

The Office of Economic Opportunity will continue a substantial
research and development effort with 1973 obligations of $77.8 million,
compared to $50 million in 1972. The Office will continue to emphasize
experiments designed to test the effectiveness of private market
mechanisms for delivering social services to the poor. Other research
and development efforts will include analysis of the causes of poverty,
identification of needs, and the design, conduct, and evaluation of
social experiment projects with the objective of alleviating poverty
and promoting equality of opportunity.

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

The Department of Housing and Urban Development will expand
its basic Research and Technology program by $15 million in 1973, a
33% increase over 1972. This increase will result in obligations of $63
million for research and development in 1973. In 1973, Federal dollar
support for Operation Breakthrough will be phasing out as this major
demonstration is completed and emphasis is shifted to encouraging
volume production and marketing of the housing systems.
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Major experiments in the areas of housing allowances and improved
management of public housing will move into full field implementation
in 1973, based on planning, development and initiation work underway
in 1972. Efforts which have the objective of increasing the capabilities
of all levels of government to understand and deal with the processes
of community development will be continued. Such efforts include
developing municipal and regional information systems, gathering and
evaluating data on housing and mortgage markets, applying university
resources to urban problems, and improving community facilities and
services.
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FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

The funds provided in the 1974 budget for research and develop-
ment recognizes the need for:

—Maintaining the effectiveness of our strategic and tactical mili-
tary forces.

—Continuing the application of scientific and technological re-
sources to meet pressing civilian problems—such as energy, can-
cer and heart disease, transportation, natural hazards, drugs and
crime—where research and development can make a contribution.

—Maintaining a balanced space program to advance space science
and applications and to provide a means for transporting men
and equipment to and from space at a lower cost.

At the same time, the 1974 budget recognizes that how we spend
our resources for research and development is just as important as
how much we spend. It emphasizes improvements in Federal manage-
ment of research and development, including:

—Encouraging the focusing of research and development on spe-
cific problems within areas of special national need; e.g., precom-
bustion cleaning of coal to meet environmental standards.

—Phasing out lower priority programs, such as the development of
selected space nuclear electric power and nuclear propulsion
projects.

—Encouraging partnership with private industry, as illustrated
in coal gasification and the breeder reactor for civilian power.

—Relying more on non-Federal technology development; as, for
example, in meeting air and water pollution standards.

—Assessing the extent to which science and technology can actually
contribute to the solution of domestic problems.

The 1974 budget, in summary, balances support for programs in
areas of national importance—where research and development can
make a contribution—with recognition that all programs are not
equally urgent, that the private sector has incentives to innovate,
and that improved R. & D. management is needed.

Under these broad objectives, total Federal obligations for the con-
duct of research and development will increase from $17.1 billion in
1973 to $17.4 billion in 1974. In addition, $0.9 billion will be obligated
for research development facilities in 1974.

251
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Expenditures for the conduct of research and development will
increase from $15.9 billion in 1973 to $16.8 billion in 1974; $0.8 billion
will also be expended for facilities in 1974.

The overall program trends of Federal research and development
are depicted in table P-l .

Table P-l. THE OVERALL FEDERAL R. & D. OUTLOOK
(obligations for conduct of R. & D. in billions of dollars)

1972 1973 1974
actual estimate estimate

Defense, including AEC military related programs.
Space program J

Civilian programs

8.9
2.8
4.8

8.9 9.4
3.0 2.5
5.2 5.5

1 Includes all NASA programs except aeronautical research and environmental activities which
are included under civilian programs.

The longer term direction of the Federal research and development
(R. & D.) effort is shown in the following chart.

Conduct of Research and Development — Obli3ations

1965 (966 1967 1968 1969 1970 1971 1972 1973 1974
Fiscal Years latfnwte

Research and development for defense purposes, which shows a net
increase of $0.5 billion, will:
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—Continue development of major strategic systems including the
Trident sea-based ballistic missile system and the B-l advanced
bomber.

—Increase funding for selected tactical systems, such as the Army
UTTAS logistics helicopter, the Navy surface effect ship, and
the Air Force A-10 close air support aircraft.

—Emphasize research and development to increase the efficiency
and productivity of our military manpower.

—Strengthen the basic science and technology which underlie
future military capability.

The reduction in space programs reflects the completion of the
Apollo manned lunar program. The 1974 budget will provide a
balanced space effort which will:

—Continue the development of a manned space shuttle system to
reduce the cost of operating in space.

—Further international cooperation by preparing for the United
States-Soviet manned docking project scheduled in 1975.

—Obtain benefits for people on earth by developing space tech-
nology for improved weather forecasting and the surveying of
earth resources.

—Proceed with the survey of the solar system with spacecraft
destined for Venus, Mercury, Mars, Jupiter, and Saturn.

The civilian research and development effort for 1974 reflects
significant increases over the 1972-74 period in selected areas of
special national concern, as illustrated in table P-2

Table P-2. SELECTED CIVILIAN RESEARCH AND DEVELOPMENT
PROGRAMS (obligations in millions of dollars)

1972 1973 1974
Program actual estimate estimate

Provide adequate, reasonably priced, clean energy
Find the causes and cures of cancer and heart disease
Improve the Nation's transportation system
Reduce loss of lives and property from natural disasters
Curb drug trafficking and rehabilitate drug users
Improve crime prevention and control l

1 Excludes crime prevention and control portions of drug trafficking research amounting to $6
million in 1972, $10 million in 1973, and $13 million in 1974.

Provide adequate, reasonably priced, clean energy.—The Nation's ever-
increasing demand for clean energy calls for a comprehensive
strategy taking into account the policy and program options for the
future provided through research and development.

In the short-term, improved technology cannot, by itself, solve all
energy and related environmental problems; but it can contribute to
substantial reduction of their impact, particularly by the production
of clean energy from coal—our most abundant fuel source. For the

537
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602
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44
18
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84
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86
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longer term, new and revolutionary approaches are being developed
to provide abundant energy within environmental standards. This
longer range thrust is illustrated b}̂  the nuclear breeder program,
fusion power, and solar energy.

The scale, range, and balance of energy research and development
programs currently underway and planned for 1974 are depicted in
the following table.

Table P-3. E N E R G Y RESEARCH A N D DEVELOPMENT i

(obligation in millions of dollars)

1972 1973 1974
Program actual estimate estimate

Fossil fuel energy:
Production and utilization of coal
Production of other fossil fuels

Nuclear energy:
Liquid metal fast breeder reactor
Nuclear fusion
Nuclear fuels process development
Other nuclear power

Solar and geothermal energy
Other energy related programs

Total..__ 537 642 772

1 Includes funds for conduct of R. & D. and related facilities. Detail in this and other tables may
not add to totals due to rounding.

Increased funds for research and development on fossil fuels will
provide for greater emphasis on the solution of near-term problems,
such as the precombustion cleaning of coal to meet environmental
standards. Support for more efficient production of energ}^ from
coal—including coal gasification and liquefaction and magnetohydro-
dynamics—will also be expanded. A central fund of $25 million for
fossil fuel and other nonnuclear research and development is proposed
in the Department of Interior budget for 1974. This will offer a
flexible source of support for the exploitation cf promising technologies
to improve the production and utilization of energy resources.

In nuclear power the largest increase is for development of the
liquid metal fast breeder reactor (LMFBR). The LMFBR is the top
priority program to meet the needs for clean electrical energy in the
1980's and beyond.

Funds for other nuclear energy research and development programs
will also increase in 1974 with emphasis on fusion power, a technology
that shows promise of meeting energy needs beyond the year 2000.
Included under fusion R. & D. are funds in the AEC for laser fusion
research. This approach shows promise of making a major contribution
to the advancement of energ}^ technolog}7.

Finally, increased funding is provided in 1974 for solar and geo-
thermal power which also offer the potential of providing clean
sources of energy in the future.

In addition to Federal funds, industry is now spending in excess
of $1 billion for energy research and development. Indications are
that this investment will increase. For example, the electric utility
industry, through the recently incorporated Electric Power Research
Institute, plans to increase its support of R. & D. from $80 million in
1973 to $140 million in 1974.
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Find the causes and cures of cancer and heart disease.—Cancer and
heart disease are the Nation's major killers. They continue to account
for more than half the deaths in this country. The 1974 budget
provides a significant further increase to find the causes and ultimately
the cures for these diseases—in keeping with special initiatives under-
taken by the Administration in 1972 to organize a stepped up re-
search effort in cancer and in 1973 for heart disease. Increases in re-
search funds will permit the National Cancer Institute and the
National Heart and Lung Institute to target their efforts on promising
lines of research as well as continue a broad-based explorator}^ science
program.

Continued expansion of work at Fort Detrick in 1974 will provide
an additional resource to the Nation in the search for the causes and
cures of cancer.

Improve the Nation's transportation system.—Transportation affects
all aspects of society and contributes almost 20% of the gross national
product of the United States. Yet, with the exception of the airplane,
transportation R. & D. has been an underfunded segment of industry
for several decades. Administration support for transportation R. &
D. has increased rapidly to over $749 million in 1974. Benefits from
this technological infusion are now becoming available in the 1970's.

In the 1974 budget the R. & D. program is increasing its focus on
environmental protection, energy conservation, improved urban
mobility, greater safety in all modes and productivity increases to
reduce the costs for transportation.

The quest for ways to decrease air pollution have increased the
Nation's demand for energy, particularly gasoline. The 1974 budget
includes funds in several agencies to investigate various techniques
for improving the efficiency of the automobile without adverse en-
vironmental effects. Urban mobility will be enhanced by experi-
mentation with new techniques in integrating existing mass transit
resources. A prototype urban bus will be demonstrated with low-
pollution propulsion, low noise and increased reliability.

On the Nation's railroads new advances will be pursued to improve
track standards, increase safety and vastly increase the productivity
of freight handling.

Technology from the space program is reshaping opportunities in
aviation through research support from NASA and the Department of
Transportation. Safer and more productive air traffic control concepts
will interact with advanced aircraft. Programs intensified in 1973 to
combat aircraft noise will mature in 1974 and begin to identify better
ways to deal with this pervasive problem.

In addition to working on today's problems, the Nation should plan
for the future. Research will be continued in 1974 to provide the
United States with the option to initiate development of an advanced
supersonic transport later in the 1970's.

Reduce loss of lives and property from natural disasters.—Natural
disasters—such as fire, hurricanes, and earthquakes—are responsible
for a great deal of human suffering and the loss of lives and property.
Annually about 12,000 people are killed by fires alone, and property
worth approximately $2.4 billion is destroyed.
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Increased warning time has diminished the loss of lives from hurri-
canes. Property damage, however, averaged more than $350 million
per year between 1965 and 1971. In 1972, Hurricane Agnes, the worst
natural disaster ever to hit the United States, caused property damage
estimated at $3.5 billion.

In 1974, research efforts to decrease the loss of lives and property
from severe storms and fires will be accelerated. Attention will continue
to be focused on research on severe storms, such as hurricanes, tor-
nadoes, and hail, and an accelerated effort will be maintained in
earthquake engineering and prediction.

Curb drug trafficking and rehabilitate drug users.—Drugs continue
to take an unwarranted toll of lives and create untold human suffering.
The 1974 budget continues the research efforts initiated in 1973 to
respond to the problem of drug abuse by finding better ways to limit
their availability, to rehabilitate present users and to gain insight into
the total problem of drug abuse. Under the leadership of the Special
Action Office for Drug Abuse Prevention and the Department of
Justice, a concerted R. & D. effort is being undertaken by many
Federal agencies, including the Departments of Defense; Agriculture;
Health, Education, and Welfare; and the Treasury and the Veterans
Administration.

The Special Action Office will continue broad support of research
on new pharmacological agents for the treatment and prevention of
addiction, the development of innovative approaches to drug treat-
ment, and the epidemiology of the total drug problem. The National
Institute of Mental Health in the Department of Health, Education,
and Welfare supports a broad range of research from the search for
long-acting substitutes for drugs to the clinical investigation of
specific medical and psychosocial aspects of heroin addiction. Other
research focuses on the problems of particular groups, such as the
military and the poor.

The effort to control the trafficking in drugs by improving and
strengthening law enforcement is a focus for research funded by the
Law Enforcement Assistance Administration in the Department of
Justice. Research undertaken by the Bureau of Narcotics and Danger-
ous Drugs in the Department is directed at developing enforcement
strategies and early warning of shifts in patterns of drug abuse, better
methods of classifying drugs and detecting drugs in the human body,
and more effective ways of preventing their diversion into illicit
channels.

Because of its mission to prevent illegal entry of drugs, the Bureau
of Customs in the Department of the Treasury supports mathematical
modeling to estimate the most likely points for drugs to enter the
country and the development of instrumentation for drug detection.
Additional research, in the Department of Agriculture, is designed to
limit the drug supply by eradicating the poppy plant, the source of
heroin, and by studying alternate crops suitable for countries willing
to ban opium cultivation.

Improve crime prevention and control.—Criminal acts against society
continue to be a major concern of the American people. Although
preventing and controlling crime is a complex task, research and
development can provide many of the tools and much of the under-
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standing that society will need to combat crime effectively. The 1974
budget provides for a 40% increase in funding for crime prevention
and control—more than a fourfold increase since 1971.

Approximately 90% of the research and development effort in the
crime prevention and control area is supported by the Law Enforce-
ment Assistance Administration (LEAA). The primary objectives are
to reduce the causes of crime and to control the incidence and effects
of crime. The LEAA is also concerned with analysis, design, and
testing of law-enforcement equipment and the development of
equipment standards.

Elsewhere in the Department of Justice, the FBI conducts research
and development to improve crime reporting and fingerprint automa-
tion. The Bureau of Prisons emphasizes improved means to evaluate
its programs involving differential treatment of youthful offenders,
addict rehabilitation, work release and community treatment centers,
as well as to assess its personnel training.

The activities and funds of LEAA and the Bureau of Narcotics and
Dangerous Drugs in drug related crime prevention and control are
included in the section above.

SUMMARY

These special efforts illustrate continuation of a strategic approach
to science and technology, which attempts to insure that our overall
R. & D. effort is focused an top priority needs, that our considerable
scientific and technical capabilities are effectively utilized, and that
the American people get a proper return on the dollars they invest in
Federal research and development.

The concern of the Federal Government extends, however, beyond
its own funding of R. & D. to the overall national investment in
science and technology. An important complement to Federal invest-
ment is the continued expansion of non-Federal R. & D. funding,
which accounted for about 45% of the national total of over $29
billion in 1972.

Recent studies by the National Science Foundation indicate that
under the improved general economic climate of the Nation, an
increase in industrial R. & D. investment is occurring. The prog-
nosis for the future shows promise of continued expansion in funding
by industry—from $11.4 billion in 1972 to $13 billion in 1974.

Beyond the prime incentive of the favorable general economic
climate, the Federal Government recognizes that additional actions
may be desirable to encourage non-Federal investment in R. & D.
and its application. The 1974 Budget provides funds for activities
initiated in 1973 to understand the effects of further investment in
R. & D. on economic growth and productivity and on how such
growth and productivity might be encouraged through changes in laws,
regulations or other actions. The budget also provides for continuing
to explore ways to improve the application of science and technolog}r

in the private and non-Federal public sectors. The assessment pro-
gram of the NSF and the R. & D. incentives programs now being
developed by the National Science Foundation and Department of
Commerce are aimed at this problem.
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AGENCY RESEARCH AND DEVELOPMENT PROGRAMS

The following table (P-4) summarizes funding for the conduct of
research and development by major agencies and includes funds, pre-
viously cited in tables P-2 and P-3, for the support of selected special
efforts to focus research and development on specific national problems.
Table P-5 separately aggregates obligations and expenditures by major
agency for the construction and renovation of research and develop-
ment facilities or for the acquisition of major items of equipment. The
funding of facilities generally parallels the thrust of programs for the
conduct of research and development, although large single facilities or
major equipment acquisitions may perturbate the facility funding
picture. This is true, for example, of the relatively large obligations
for the National Science Foundation in 1973 which include $20
million for a one-time procurement of new aircraft for the U.S.
Antarctic research program.

Table P-4. CONDUCT OF RESEARCH AND DEVELOPMENT *

(in millions of dollars)

Obligations Expenditures
Department or agency

1972 1973 1974 1972 1973 1974
actual estimate estimate actual estimate estimatt

Defense—Military functions 8,294 8,338 8,808 8,117 7,873 8,333
National Aeronautics and Space Ad-

ministration 3,183 3,383 2,995 3,373 3,008 3,066
Health, Education, and Welfare 1,763 1,832 1,969 1,513 1,670 1,873
Atomic Energy Commission 1,298 1,339 1,411 1,298 1,359 1,411
National Science Foundation 456 461 516 418 423 446
Transportation 351 367 425 274 290 359
Agriculture 353 378 351 349 360 343
Interior 220 259 262 210 262 255
Commerce 184 214 211 165 179 187
Environmental Protection Agency 122 177 138 133 146 164
Veterans Administration 71 76 78 66 71 75
Housing and Urban Development 47 43 71 47 43 61
Justice 24 39 54 13 30 46
All other 134 184 141 127 173 171

Total, conduct of research and
development 16,500 17,110 17,430 16,103 15,886 16,790

Total, conduct of research 6,483 6,689 6,737 6,169 6,300 6,555
Total, conduct of develop-

ment 10,017 10,421 10,693 9,934 9,586 10,235

1 "Obligations" and "expenditures" for AEC are both accrued costs which approximate obligations
and expenditures for analysis purposes. This table includes administrative expenses associated with
the management of research and development as an overhead cost in the conduct and support of
research and development by Federal agencies.
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Table P-5. RESEARCH AND DEVELOPMENT FACILITIES (in millions of dollars)

Obligations Expenditures
Department or agency

1972 1973 1974 1972 1973 1974
. i . • . «.««-• a t art al t**t' matt* p«hmaf

Atomic Energy Commission 247 355 377 254 262 320
Defense—Military functions 175 177 189 158 174 158
National Aeronautics and Space Ad-

ministration 45 110 110 50 54 70
Transportation 26 36 50 13 25 32
National Science Foundation 18 49 38 17 38 34
Health, Education, and Welfare 61 61 36 4 91 63
Interior 14 28 28 4 18 25
Commerce 7 7 10 5 6 9
Environmental Protection Agency 1 32 4 1 5 22
Agriculture 12 9 4 10 12 7
Allother 3 18 22 11 12 24

Total, facilities 609 882 868 527 697 764

In the sections that follow the thrust and content of the R. & D.
programs, including facilities, of each of the major agencies is dis-
cussed.

DEPARTMENT OF DEFENSE—MILITARY

Department of Defense obligations for research and development,
including R. & D. facilities and the cost of associated military person-
nel, will increase by $482 million over the 1973 level, reaching a total
of $8,997 million. As part of this total, conduct of research will increase
by $122 million to a level of $1,938 million. Obligations for develop-
ment programs and operations of test and evaluation facilities will in-
crease by $348 million to a level of $6,870 million.

Table P-6. DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND
DEVELOPMENT (obligations in millions of dollars)

Purpose and budget title 1972 1973 1974
actual estimate estimate

Conduct of research and development:
Research, development, test, and evaluation:

Military sciences 528
Aircraft and related equipment 2,135
Missiles and related equipment 1,987
Military astronautics and related equipment 378
Ships, small craft, and related equipment 489
Ordnance, combat vehicles, and related equipment 408
Other equipment 1,537
Programwide management and support 471

Other appropriations 361

487
1,873
2,102
435
580
351

1,610
526
374

502
1,787
2,245
605
617
413

1,734
533
372

Total, conduct of research and development 8,294 8,338 8,808

Total, conduct of research, included above 1,791 1,816 1,938
Total, conduct of development, included above 6,503 6,522 6,870

Research and development facilities 175 177 189

Total, research and development 8,469 8,515 8,997
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The main objective of Defense research and development is to
develop strategic and tactical systems that will allow us to maintain
our force effectiveness. At a time when military force strength has
been reduced, we must insure that new and improved equipment is
available for force modernization. To achieve this goal, a net program
increase is required in 1974. In addition, funds will be applied to new
or growing programs from those which are trending down or completing
development, such as the F-14 or F-15 aircraft. Examples of strategic
systems that will continue in major development in 1974 are the Tri-
dent sea-based ballistic missile system and the B-l advanced manned
bomber. Research and development will increase on Site Defense of
Minuteman to provide an option for additional ballistic missile defense
should this be required. For tactical forces, there are major increases
in Army tank, helicopter, and ground-based air defense systems; in
Navy surface effect ships and antisubmarine warfare programs; and
in Air Force close air support aircraft and electronic warfare support
aircraft.

In addition to funding development of specific systems, Defense
supports research and technology necessary both to provide for the
development of future systems as well as to avoid technological sur-
prise. These efforts range from basic studies in such areas as undersea
sound propagation, electronic materials, and propulsion systems, to
the exploration of new systems concepts such as laser weaponry and
advanced surveillance radars.

Another important objective of Defense research and development
is to find ways of increasing the efficiency and productivity of our
forces. Research will increase on innovative techniques for military
education and training in order to lower costs in this area. There will
be expanded use of the design to cost approach in the development of
weapons systems in order to reduce acquisition costs. In the design
of systems, maintenance and support requirements will be more ex-
plicitly considered. Improvements in the management of R. & D. will
be sought by emphasizing prototype development, improving test and
evaluation, minimizing simultaneous development and production,
and cooperating with our allies to make more efficient use of joint
technical resources.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

The 1974 NASA budget—which is classified entirely as research
and development—provides for continuing a balanced effort among
programs in manned space flight, space science, applications, and
aeronautics. The decrease in obligations in 1974 largely reflects com-
pletion of the manned Apollo program and transition to the major
initiative for the 1970's, the Space Shuttle.
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Table P-7. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION-
RESEARCH AND DEVELOPMENT (in millions of dollars)

Program 1972 1973 1974
actual estimate estimate

Conduct of research and development:
Manned space flight 1,286
Space sciences 534
Space applications 205
Space research and technology 76
Aeronautical research and technology 109
Nuclear power and propulsion 30
Supporting activities 269
Research and program management 740

157
660
208
65
151
17
252
715

1,057
575
162
65
171
4

254
707

Total, conduct of research and development, budget plan _ 3,249 3,225 2,995
Research and development facilities, budget plan 54 77 112

Total, research and development, budget plan 3,303 3,302 3,107

Total, research and development, obligations 3,229 3,492 3,105

The funds in the NASA budget for 1974 are tied to the support of
a number of near and longer term space projects. Following the
Skylab experimental space station in 1973, the next mission in manned
space flight will be the Apollo-Soyuz test project to rendezvous and
dock United States and U.S.S.R. spacecraft in 1975. The Space Shut-
tle will be developed through the 1970's. It will make it possible to
reduce the cost of space operations by recovering satellites for re-
furbishment and reuse, repairing satellites on-orbit, and reusing
launch vehicles.

The main thrust in the space sciences program will be the explora-
tion of the solar system with the two Viking unmanned orbiter/
lander spacecraft scheduled for launch to Mars in 1975 and the Mariner
spacecraft for the Jupiter/Saturn flyby mission scheduled for launch
in 1977. The High Energy Astronomy Observatory (HEAO) designed
to study celestial X-ray and gamma-ray sources and cosmic rays will
be suspended for at least 1 year while NASA studies ways to meet
some of HEAO's objectives at lower cost. Work will continue on ad-
vancing satellite capabilities in earth resources, geodesy, and
meteorology.

Aeronautical research and technology will emphasize ways to reduce
noise from engines of existing aircraft and to provide the United States
with the option to initiate development of an advanced supersonic
transport later in the 1970's.

HEALTH, EDUCATION, AND WELFARE

Obligations of the Department of Health, Education, and Welfare
for the conduct of research and development will increase from $1,832
million in 1973 to $1,969 million in 1974. The increase of $137 million
reflects the net result of efforts to examine research priorities, reorient
on-going programs, and with limited additional funds provide signifi-
cant increases in selected areas of special national concern, as in cancer,
heart disease, and educational research; and to improve the organiza-
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1.259
245

130
68
30
31

1,763
61

1973

1,306
224

110
58
60
37
37

1,832
61

1974

1.361
219

162
53
55
41
78

1,969
36
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tion and management of research as, for example, through further
expansion and strengthening of the National Institute of Education.

Table P-8. HEALTH, EDUCATION, AND WELFARE—RESEARCH AND
DEVELOPMENT (obligations in millions of dollars)

Organization

Conduct of research and development:
National Institutes of Health
Health Services and Mental Health Administration
Education programs:

National Institute of Education
Office of Education

Social and Rehabilitation Service
Food and Drug Administration
All other

Total, conduct of research and development
Research and development facilities

Total, research and development 1,824 1,893 2,005

In biomedical research, the increase in funds for the National
Institutes of Health continues a major effort to obtain new knowledge
to combat heart disease and cancer. Obligations for these purposes will
increase from $588 million in 1973 to $680 million in 1974. Efforts
will continue in other targeted areas of biomedical research, including
sickle cell anemia, aging, family planning, venereal disease, drug
addiction, and environmental health. The details on Federal health
programs can be found in Special Analysis J of this volume.

Educational research funding will increase in 1974. While research
in selected, specialized areas, such as vocational education and educa-
tion for the handicapped, will remain in the Office of Education, the
focal point for educational research and experimentation in all facets
of school and nonschool education will be the National Institute of
Education (NIE). The Institute will also disseminate research results
to local communities to assist them in implementing educational
innovations that best meet their needs. Obligations for the NIE will
increase from $110 million in 1973 to $162 million in 1974.

ATOMIC ENERGY COMMISSION

Operating costs of the Atomic Energy Commission for conduct of
research and development will increase from $1,359 million in 1973
to $1,411 million in 1974, and obligations for related construction and
equipment will total $377 million in 1974.

The AEC 1974 budget reflects increased emphasis on energy R. & D.,
while maintaining continued support for military and basic and
applied research programs.

An increase of $40 million for the conduct of energy R. & D.,
excluding facilities, brings the total for this purpose to $410 million in
1974. The largest increases are for the civilian power reactor de-
velopment program, principally related to the development of the
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liquid metal fast breeder reactor (LMFBR). The LMFBR is the
top priority civilian program of AEC, and is expected to play a
critical role in meeting the growing future needs for clean electrical
energy. The 1974 budget provides $20 million for the Government's
direct contribution to the construction of an LMFBR demonstration
plant to be built, in cooperation with the Nation's public and private
utilities, on a TVA site on the Clinch River near Oak Ridge. The
demonstration plant is scheduled to be operational by 1980.

Table P-9. ATOMIC ENERGY COMMISSION—RESEARCH AND
DEVELOPMENT (obligations in millions of dollars)

Program 1972 1973 1974
actual estimate estimate

Conduct of research and development:
National security:

Weapons research. _ 65 64 67
Weapons development and testing 386 387 387
Naval reactor development 139 150 154
Nuclear materials security and waste management 9 10 17

Total, national security

Energy:
Liquid metal fast-breeder reactor
Controlled thermonuclear fusion research 1

Nuclear fuels process development)
Other nuclear power
Applied energy technology 2

Total, energy

Physical research
Biomedical and environmental research
Space and other science

Total, conduct of research and development
Research and development facilities

Total, research and development 1,545 1,714 1,788

1 Excludes laser fusion research and development included under weapons research above, as
follows: 1972, $16 million; 1973, $22 million; and 1974, $34 million.

2 Excludes isotopes development program, which is included in space and other science program.

Other AEC energy R. & D. programs will also increase in 1974.
The controlled thermonuclear fusion research (CTFR) program will
be increased by 40% above 1972. The CTFR program seeks to
develop an entirely new and plentiful source of clean, electrical
energy for the long-term future. Increases are also provided for
process improvements in nuclear materials, primarily directed toward
the development of the gas centrifuge method for producing enriched
uranium as fuel for nuclear powerplants. Increased funding is provided
for research and development of methods for treating and storing
nuclear waste materials.

599

181
31
31
79
7

329

234
88
48

1,298
247

611

205
37
32
88
8

370

241
93
44

1,359
355

625

240
44
39
81
6

410

250
98
28

1,411
377
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Additional funding is provided for AEC's physical research program,
including high, medium, and low energy physics. A $10 million increase
in operating funds is provided in the 1974 budget for the first full year
of operation of the National Accelerator Laboratory housing the
world's largest accelerator for high energy physics. An increase of
about $3 million is provided for the operation of the Los Alamos
Meson Physics Facility for medium energy physics research.

The biomedical and environmental research programs will increase
by $5 million in 1974, principally for environmental studies.

The reductions in space and other science programs reflect the
decision to phase out the space propulsion activities, terminate space
electric power reactor projects, and to scale down the isotopes devel-
opment program.

The AEC budget for research and development facilities in 1974
provides for obligations of $377 million, $22 million more than 1973.
Included in 1974 are $88 million for continued construction of the Fast
Flux Test Facility in support of the LMFBR program; $57 million for
continued construction of a facility for development and testing of a
new prototype nuclear propulsion plant in support of the naval
reactor program; and $10 million for completion of construction of
the National Accelerator Laboratory.

NATIONAL SCIENCE FOUNDATION

National Science Foundation obligations for research, development
and related facilities will increase from $510 million in 1973 to $554
million in 1974. Major emphases will be to expand research on selected
domestic problems; to increase support for fundamental research in
the long-range national interest; and to improve our understanding of
how research and development affects the economy.

With expanded funding, the program of research applied to national
needs (RANN) will provide a scientific and technical basis for de-
veloping solar power as a future source of clean and economical energy;
for advancing tunneling technology for urban use; and for under-
standing and modifying the effects of natural hazards, such as
earthquakes.

Increases in project support and for further development of the
Very Large Array, a major new radio astronomy facility, will advance
science across a broad spectrum from basic studies in astronomy to
problem-oriented research such as analysis of the properties of
materials for potential industrial application.

Last year's Presidential message on science and technology empha-
sized the need for a better understanding of the factors that influence
investment in R. & D. and its application. In 1974, the assessment
program will continue its study of the impact of R. & D. on economic
growth and productivity and the effects of alternative Federal policies
on technological innovation. The R. & D. incentives program will
explore ways to increase non-Federal funding of R. & D. and the appli-
cation of science and technology to industrial growth and the improve-
ment of government services at State and local levels. It will seek to
make more effective use of the Nation's overall research and develop-
ment resources through support of cooperative efforts among uni-
versities, industry, and Federal laboratories.

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1974



SPECIAL ANALYSES 265

DEPARTMENT OF TRANSPORTATION

Under this Administration, obligations for Department of Trans-
portation research and development, including facilities, have grown
rapidly from $170 million in 1969 to $475 million in 1974. This sub-
stantial increase reflects a consensus that research in this vital area
of our economy has been neglected too long. With alternatives now
better defined, careful tradeoffs have been made in 1974 to emphasize
near-term problems in urban mobility, environmental protection,
energy conservation, and safety in all transportation modes. Future
concepts such as personal rapid transit and tracked levitated vehicle
systems continue to receive support.

Ground transportation obligations will increase from $206 million
in 1973 to $230 million in 1974. Highway research funding will
strengthen cooperative programs with State governments to reduce
the high costs of maintenance, improve safety features in construction,
and develop innovative methods to increase the capacity of existing
urban highways. Highway traffic safety research in 1974 will support
the experimental alcohol safety action projects which deal with the
chronic alcoholic driver. Research will also be pursued on uniform^
standards for tires, vehicle lights, and other safety-related device's".
Railroad safety will be emphasized in 1974 with a focus on track,
signaling, rail crossing, and train illumination standards.

Urban mass transit research in 1974 will explore new techniques to
improve urban mobility. New urban bus prototypes with increased
safety, low-pollution propulsion and low noise will be evaluated in
1974. An experiment to foster better intermodal integration of existing
mass transportation will be initiated to decrease transit times and
improve service. By further developing personal rapid transit concepts,
it will be possible to determine if they are feasible alternatives to
future mass transit systems.

Air transportation research increases primarily for the development
of microwave instrument landing systems and advanced airborne
beacons to increase airway safety and capacity in the late 1970's.
Research on automation will focus on the enhancement of the basic
air traffic control system and integration of present systems with the
advanced landing aids and improved tracking systems. Research will
also investigate satellites to improve communications with aircraft in
transoceanic corridors.

Water transportation research in 1974 will stress maritime pollution
control systems development, all weather harbor traffic monitoring and
improved aids to navigation. Methods to improve the safety of
recreational watercraf t will be investigated consistent with new boating
safety responsibilities placed upon the Department.

New departmental research in 1974 will also investigate, in coopera-
tion with other Government agencies, techniques which could reduce
the amounts of energy consumed by transportation with emphasis
on the internal combustion powered automobile.

DEPARTMENT OF INTERIOR

Obligations of the Department of the Interior for the conduct of
research and development will be $262 million in 1974 compared to
$259 million in 1973, with an additional $28 million for facilities in
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both years. This net increase reflects changes in the mix and priorities
of Interior R. & D. programs and an effort to allocate resources to ad-
dress major national problems.

The principal and most significant change for 1974 is a substantial
increase in funding for energy programs of the Department—from
$103 million in 1973 to $133 million in 1974. As part of a broad,
coordinated Government-wide effort, research will be strengthened to
augment the future supply of energy from fossil fuels and to improve
the utilization of energy. Programs will be accelerated in the pre-
combustion cleaning of coal—to meet environmental standards; in
coal liquefaction and gasification and in magnetohydrodynamics—to
produce energy from coal more efficiently and with less pollution.
Research will be continued in mine health and safety to improve
productivity in and the environment for the mining of coal resources.

Funds for energy R. & D. are provided through the Bureau of Mines
and the Office cf Coal Research and also through a proposed central
fund in the Office of the Secretary which will provide a flexible source
of support to respond to and exploit promising new technologies in
nonnuclear energy.

>^As an offset to this increase in energy R. & D., some $17 million
will Be saved in 1974 by curtailing development activities principally
in the saline water program but also in the Bureau of Reclamation.
The completion of test and pilot projects to desalt water permits the
Department to reduce the level of its development program and em-
phasize exploratory research on promising methods of economical
desalting that can be made attractive for future non-Federal exploita-
tion. Similarly, in reclamation research, the program will be reoriented
with more attention to studies on water resources management.
These studies will deal comprehensively with the feasibility of reuse
or recycling of existing water supplies, reassessment of the economic
value of additional agricultural development, improvements in
irrigation practices and techniques, and other related activities.

Aside from these program changes, major research and development
activities will continue, essentially at present levels, in the Geological
Survey—accounting for some $65 million in 1974—and in the Bureau
of Sport Fisheries and Wildlife—at a level of $24 million in 1974.

DEPARTMENT OF AGRICULTURE

Obligations of the Department of Agriculture for the conduct of
research and development will decrease from $378 million in 1973 to
$351 million in 1974. An additional $4 million will be obligated for
facilities in 1974 as compared with $9 million in 1973.

The research program of the Department is being realigned to make
more efficient and effective use of available resources and to concen-
trate on problems of greatest importance to agricultural productivity,
environmental quality, consumer protection, and in support of rural
development.

Actions are also underway to improve coordination of the research
activities of the departmental research agencies with those of the
State agricultural experiment stations, schools of forestry, and with
the research programs at the land grant schools of 1890. This effort
is designed to eliminate duplication of activities, to improve the
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quality of research, and to encourage realignment of activities to sup-
port resolution of problems of greatest importance to States, regions,
and the Nation.

The concentration of scientific resources in fewer, stronger centers
with research capability across disciplinary lines will result in a more
effective overall agricultural research program. These actions—
together with the elimination of lower priority work—will permit a
reduction in the overall level of funding for research and development
in the Department.

DEPARTMENT OF COMMERCE

Department of Commerce obligations for the conduct of research
and development will decrease slightly in 1974, from $214 million in
1973 to $211 million in 1974, but total obligations for research and
development, including facilities, will be maintained at the 1973 level
of $221 million. This reflects the termination of the small research
program of the Economic Development Administration, and a sub-
stantial increase for facilities for research and development on
weather prediction, warning, and modification.

The principal objectives of the research and development programs
in the Department of Commerce are to continue to improve the
environmental prediction and warning capabilities of the National
Oceanic and Atmospheric Administration (NOAA); develop technol-
ogy to improve the competitive position of the U.S. maritime industry;
and encourage technological advancement through improved perform-
ance and measurement standards.

In 1974, NOAA's research and development will focus on improving
weather prediction and warning, to help reduce loss of life and property
from natural disasters. This will include expanded atmospheric re-
search to further our understanding of tropical weather systems
which influence weather patterns in this country. Installation of a
fifth generation computer in 1973 will allow comprehensive mathe-
matical modeling of the oceans and atmosphere as a complete system
to serve as a basis for extending the time range of weather and ocean
forecasts.

In the marine sciences, NOAA will investigate the effects of ocean
dumping on marine ecosystems to permit more rational management
of marine resources; increase research to protect marine mammals;
and continue the sea grant program to find more effective means of
using marine resources.

The technology development and utilization programs of the Na-
tional Bureau of Standards will be increased, with emphasis on efforts
in fire prevention and control, building technology to reduce energy
loss, improved instruments to measure environmental pollution, and
testing incentives to accelerate the application of scientific and tech-
nological capabilities in achieving national goals.

The Maritime Administration will continue to emphasize research
and development to assist the U.S. maritime industry to develop the
technology necessary to improve its international competitive position.
The emphasis will be on improved shipboard automation and new,
more efficient, propulsion systems.
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ENVIRONMENTAL PROTECTION AGENCY

Obligations of the Environmental Protection Agency for the con-
duct of research and development will drop from $177 million in 1973
to $138 million in 1974. Obligations for facilities will be $32 million in
1973 and $4 million in 1974.

During its first 2 years, EPA continued research and development
objectives established prior to its creation. In 1973, an indepth assess-
ment of its R. & D. activities led to a major redirection of the pro-
gram, placing less emphasis on future control technology development
by EPA and relying more on the capabilities of the private sector to
meet the technology requirements of a more intensive enforcement
program.

In the near term, already available technology will be utilized to
abate and control environmental pollution. EPA will continue the
refinement and application of presently available technologies and
the study of human health and ecological effects and of the costs
and benefits of alternative standards and regulatory approaches.
This shift in emphasis will permit more effective identification and
evaluation of potentially new environmental problems.

Water quality research will develop criteria for protection of marine
and freshwater fish and other aquatic life and further understanding
of the eutrophication process and lake restoration procedures. The
Great Lakes research program, initiated in 1973, to identify and assess
pollution problems in these lakes will receive continued support. In
the area of control technology the major thrust will be aimed at
closed loop systems for treatment and control of water pollution.

Air quality research and development will concentrate on field
testing of regional air pollution models and investigation of pollution
processes as part of the regional air pollution study and on continued
epidemiological and toxicological studies of the effects of airborne
pollutants on man and animals. Current demonstrations of stack gas
treatment technology will be concluded and no new demonstrations
will be started with 1974 funds. Emphasis will shift to the long-term
development of an advanced, clean-fuel automotive power source—
the one which is judged most promising from those currently under
development.

RESEARCH AND DEVELOPMENT IN COLLEGES AND
UNIVERSITIES

Included in agency funding above—and one indicator of Federal
support of science—are funds to universities for research and de-
velopment activities to assist in achieving agency missions. The 1974
budget will provide $1,997 million for this purpose as contrasted with
$1,907 million in 1973.

The 1974 budget continues efforts to encourage educational insti-
tutions to undertake research related to national problems, ranging
from studies of the causes of cancer and heart disease to the problems
of industry in improving economic productivity and introducing
technological advances. It will also provide continued support for
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fundamental research across all disciplines. The increase in research
will not only assist in the support of faculty investigators but also
aid in the training of science and engineering graduate students
through employment on research projects.

Table P-10. RESEARCH AND DEVELOPMENT IN COLLEGES AND
UNIVERSITIES 1 (in millions of dollars)

Obligations Expenditures
Department or agency

1972 1973 1974 1972 1973 1974
actual estimate estimate actual estimate estimate

Health, Education, and Welfare. 874 885 935 721 765 839
National Science Foundation... 374 378 423 342 347 365
Defense—Military functions... 212 219 218 219 225 219
National Aeronautics and Space

Administration... . . . . 119 117 114 131 123 119
Atomic Energy Commission 85 84 87 85 84 87
Agriculture 88 96 77 79 88 73
Mother 116 128 143 94 118 134

Total 1,868 1,907 1,997 1,671 1,750 1,836

1 Amounts reported in this table are included in the totals for conduct of research and devel-
opment in table P-4.
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