
SPECIAL ANALYSIS L

RESEARCH AND DEVELOPMENT

This analysis summarizes the funding of research and develop-
ment (R. & D.) in the budgets of 29 separate departments and
agencies. It consists of two parts. The first highlights the R. & D.
programs and trends in the 1980 budget. The second describes in
more detail the R. & D. programs of the 12 agencies whose 1980
obligations for R. & D. are each expected to surpass $100 million.

R. & D. is not a separately budgeted activity of the Federal
Government. Decisions on R. & D. funding, as reflected in the
budget, are made primarily in the light of the potential contribu-
tions of science and technology to meeting particular national
needs and specific agency mission requirements.

Federal R. & D. covers a wide range of activities. In varying
degrees, agency R. & D. programs include support for:

• Basic research (discovering fundamental knowledge);
• Applied research (using that knowledge to meet identified

needs);
• Development (designing, engineering, and demonstrating new

devices, systems, or methods).
The Federal Government focuses its investments in R. & D. to

meet:
• Direct Federal needs—where the sole or primary user of the

R. & D. results is the Government itself; for example, national
defense, space technology, air traffic control, and environmen-
tal regulation.

• General economic and social needs—where the Federal Gov-
ernment assumes major responsibility because there are in-
sufficient incentives for the private sector to invest as ade-
quately as may be needed in the national interest; for exam-
ple, Federal support of basic research and many areas of
medical, agricultural, and educational research.

• Specific national needs—where the Government seeks to aug-
ment, but not supplant, the R. & D. efforts of the private
sector because of an overriding national interest and the need
to accelerate or increase the range of technological options
available to the Nation; for example, support for the develop-
ment of new energy technologies.
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SPECIAL ANALYSIS L 295

PART I. HIGHLIGHTS AND TRENDS

A significant feature of the 1980 budget is the continued govern-
ment-wide growth in the funding of basic research. Obligations for
the conduct of basic research are estimated to be $4.6 billion in
1980. This represents an increase of $379 million, 9% over the 1979
dollar level, or about 2% growth above cost increases.

Proposed Federal obligations for the conduct of all research and
development, including basic research, are expected to total $30.6
billion in 1980, an increase of $1.2 billion or 4.2% over 1979, as
displayed in table L-l. Obligations for R. & D. facilities are esti-
mated to increase from $1.5 billion in 1979 to $1.6 billion in 1980.

Table L - l . TOTAL FEDERAL FUNDING FOR CONDUCT OF R. & D. AND RELATED FACILITIES
[In billions of dollars]

Conduct of R. & D
R. & D facilities

Total

1978
actual

26 2
1.3

27.5

Obligations

1979
estimate

29.4
1.5

30.9

1980
estimate

30.6
1.6

32.2

1978
actual

24.5
1.1

25.6

Outlays

1979
estimate

27.6
1.3

28.9

1980
estimate

29.7
1.5

31.2

CONDUCT OF RESEARCH AND DEVELOPMENT

Investment in R. & D. has received close attention in the prepa-
ration of the 1980 budget. The funding of individual agency R. & D.
programs reflects both a realistic assessment of how R. & D. can
effectively contribute to national needs and a critical examination
of the appropriate Federal role in R. & D. in meeting these needs.

Table L-2 below identifies the major R. & D. programs by agency
and summarizes the total Federal obligations for R. & D.:

Department or agency

Defense
Energy
National Aeronautics and Space Ad-

ministration
Health, Education, and Welfare
National Science Foundation
Allother

Conduct of R. & D., total.

Table L-2. CONDUCT OF
[In billions of dollars]

1978
actual

11.5
4.2

3.9
3.2
0.7
2.7

26.2

Obligations

1979
estimate

13.0
4.6

4.4
3.7
0.8
2.9

29.4

R. & D.

1980
estimate

13.8
4.7

4.5
3.7
0.9
3.0

30.6

1978
actual

10.7
3.9

3.8
3.0
0.7
2.4

24.5

Outlays

1979
estimate

12.1
4.5

4.2
3.2
0.8
2.8

27.6

1980
estimate

13.4
4.6

4.4
3.6
0.9
2.8

29.7
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296 THE BUDGET FOR FISCAL YEAR 1980

Highlights of each of these agency programs are presented below:
Department of Defense.—At $13.8 billion, the obligations for total

conduct of R. & D. in the Department of Defense are larger than
those of any other Federal agency and account for approximately
45% of total Federal support for R. & D. Obligations are estimated
to increase by $882 million, or 7%, over 1979. Development of
major strategic and tactical weapons will continue, while increased
funding will be provided for research and technology related to
longer-range military needs. In 1980 the Department plans to:

• Increase its support for basic research by 17%, from $373
million to $436 million, over 1979;

• Emphasize a new initiative in research on very high speed
integrated circuits (VHSI) for defense applications; and

• Proceed to full-scale development of a new intercontinental
ballistic missile, the MX, to strengthen U.S. strategic deter-
rence.

Department of Energy.—Obligations for the conduct of R. & D. in
the Department of Energy are estimated to total $4.7 billion in
1980, a slight increase, $23 million, from 1979. This leveling-off
reflects the view that with the rapid build-up of Federal energy
R. & D. over the past 5 years, and with increases in energy prices
and other incentives for private investment, such as provided
through the recently enacted National Energy Act, less reliance
needs to be placed on the Federal budget to meet national needs.
Thus, the Federal Government can now more profitably focus on
longer-term R. & D., where there is less incentive for private
investments. This strategy also reduces the need for the Federal
Government to undertake numerous and large-size demonstrations.
Consequently a more effective national R. & D. effort is expected
even though Federal R. & D. obligations for energy are essentially
the same as the 1979 level.

In keeping with this strategy the Department of Energy plans,
for example, to:

• Increase its support for basic research by 17% over 1979, from
$469 million to $551 million; and

• Increase overall support for solar R. & D. by 24% and longer-
term solar-related technology development and applied re-
search by 40%.

At the same time the Department will:
• Decrease support in areas such as demonstrating enhanced oil

and gas recovery and in coal conversion technologies, as well
as hydroelectric and solar heating R. & D.; and

• Reduce near-term conservation technology efforts, recognizing
the shift in emphasis to incentives and tax credits to acceler-
ate energy conservation.
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In keeping with the Administration's nonproliferation policy, re-
search on nuclear fuel reprocessing is proposed for termination in
1980. Emphasis will instead be placed on the "once through" nucle-
ar fuel cycle that will be used in conjunction with improved and
more efficient light water nuclear power plants. Research is
planned to be devoted to several ways in which we can extend the
use of domestic uranium supplies. The budget proposes ample fund-
ing to continue the development of breeder reactor concepts for the
long-term, with $504 million provided for research on the liquid
metal fast breeder reactor. Funds are not provided, however, for
the Clinch River Breeder Reactor as the Administration continues
to feel that this demonstration is both premature and uneconomic.

National Aeronautics and Space Administration.—Obligations for
conduct of R. & D. in NASA are estimated to total $4.5 billion in
1980, $148 million over 1979. The 1980 budget reflects the Adminis-
tration's commitment to a space program that will capitalize on
the new capabilities of the space shuttle for both practical and
scientific uses. In 1980, NASA proposes to:

• Continue the development of the shuttle for a first manned
orbital flight in 1979 and initial operations in 1981;

• Increase its support for space science, applications and space
technology by 18%, from $894 million in 1979 to $1,059 mil-
lion in 1980;

• Initiate development of two Explorer spacecraft to conduct
deep space astronomy and to investigate the Earth's magnetic
fields;

• Emphasize a new research initiative in agricultural research
to apply remote sensing to crop production estimation, espe-
cially in foreign areas, and to quantitative early warnings of
natural disasters; and

• Emphasize development of advanced technology to encourage
industry development of communications satellite systems
with significantly improved capabilities and thereby maintain
U.S. leadership in this field.

Department of Health, Education, and Welfare.—Obligations for
the conduct of R. & D. in the Department of Health, Education,
and Welfare are estimated to total $3.7 billion in 1980, about the
same level as 1979. The most significant component of the HEW
budget for R. & D. is the National Institutes of Health (NIH).
While NIH obligations will remain at essentially the same level as
1979, obligations have increased substantially in recent years and
outlays will increase by more than $270 million in 1980, or about
10% above the $2.6 billion estimated for 1979. The 1980 budget
proposal for NIH programs thus maintains a strong national effort
in biomedical research. In 1980 NIH plans to:
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298 THE BUDGET FOR FISCAL YEAR 1980

• Obligate nearly $3 billion to support a wide spectrum of bio-
medical and behavioral research designed to promote health
and prevent and control disease; and

• Provide more than $2.6 billion for basic and applied research
in such areas as cancer cause and prevention, human nutri-
tion, genetic research, pulmonary and cardiovascular diseases.

Additional R. & D. funds in 1980 are planned to be devoted to
health-related research in several other components of HEW. An
important initiative is a 19% increase in obligations, from $218
million to $259 million, for mental health, drug and alcohol abuse
research conducted and supported by Alcohol, Drug Abuse and
Mental Health Administration (ADAMHA). This emphasis reflects
the recommendations of the President's Commission on Mental
Health. The 1980 ADAMHA research budget would:

• Expand research on major mental illnesses such as schizo-
phrenia and depression; and

• Increase support for biochemical research on the factors
which predispose some individuals to drug and alcohol abuse.

National Science Foundation.—While not among the largest
R. & D. agencies, the National Science Foundation is of particular
importance among Federal agencies in its support for basic re-
search.

Obligations for the conduct of R. & D. of the National Science
Foundation are estimated to total $910 million in 1980. Within this
total, $828 million is proposed for the support of basic research.
This represents an increase of $87 million or 12% over 1979 and
reflects the Administration's strong commitment to basic research.
In 1980 the Foundation would:

• Assist in maintaining balanced support, on a government-
wide basis, across all fields of science and engineering in the
national interest;

• Increase funding for research equipment and instrumentation
to advance the frontiers of research in many areas of science;
and

• Expand support for fundamental research that addresses criti-
cal national needs.

Interagency R. & D. programs.—Among the R. & D. programs
proposed in the 1980 budget are four of particular note that involve
more than one department or agency. These are illustrative of
many areas in which agencies cooperate in research and develop-
ment to ensure effective overall use of Federal funds.

• Microelectronics and submicron science and technology.—Com-
plementary efforts of the Department of Defense, the Nation-
al Science Foundation and the National Bureau of Standards
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in the field of microelectronics and submicron science and
technology are proposed to be undertaken in 1980. These ef-
forts address a technology that is important for the industrial
strength and defense of the Nation. This technology is the
next step in the development of faster and less expensive
electronic devices, as well as applications of other small-scale
devices and structures, such as in biomedical and chemical
research. The DOD program in microelectronics will support
research and development on electronic devices that are es-
sential for Defense systems. NSF will support fundamental
research on the properties of microstructures that will stimu-
late advances in electronics, as well as other applications and
will provide training for future scientists in this important
field. NBS will undertake research and provide technical serv-
ices yielding measurement technology, data and physical ref-
erence standards needed by industry, Government and the
scientific community in general. Obligations across the three
agencies are estimated to total about $41 million in 1980.
Crop condition assessment and forecasting.—Five agencies
plan to undertake expanded efforts to assess the value of
space remote sensing data in two areas: obtaining early quan-
titative estimates of the effect of natural disasters on crop
conditions; and improving worldwide agricultural production
forecasting capabilities. The Departments of Agriculture,
Commerce, and Interior, and NASA and AID are the partici-
pating agencies. Total funding is estimated to increase from
$18 million in 1979 to $29 million in 1980. The six-year pro-
gram features the development of improved yield models
using satellite obtained weather, soil moisture and crop spec-
tral data.
Climate research.—The 1979 budget proposed that Federal cli-
mate program efforts be expanded in five broad program
areas: impact assessments, diagnosis and projection activities,
research, observations, and data management. In the past
year the National Climate Program Act (P.L. 95-367) was also
signed into law. The Act provides a framework for compre-
hensive management of Federal research activities in these
program areas. Obligations for the climate program in 1980
are estimated to increase by 43% over 1979—from $79 million
to $113 million.1 These funds are included in the budgets of
the Department of Commerce, in which the National Oceanic
and Atmospheric Administration has the lead role; the De-

•The 1979 budget showed agency requests totalling $104 million for FY 1979. The current 1979 estimate of $79
million is primarily the result of a redefinition by DOD of portions of its climate-related programs. This
redefinition leads to the apparent $25 million reduction in the Federal climate program for 1979.
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300 THE BUDGET FOR FISCAL YEAR 1980

partments of Defense, Energy, Agriculture, and Interior; and
NASA and NSF.

• Earthquake research.—Last year the Administration complet-
ed development of the interagency National Earthquake Haz-
ards Reduction Program as required by P.L. 96-124, the
Earthquake Hazards Reduction Act of 1977. In 1980 the earth-
quake programs of the Department of Interior (U.S. Geologi-
cal Survey) and NSF are planned to be maintained at ap-
proximately the same level as in 1979, with total obligations
of about $52 million in the budgets of the two agencies. The
USGS program includes research on the nature of earth-
quakes, and on earthquake prediction, hazards delineation,
and induced seismicity. The NSF supports fundamental re-
search studies on earthquakes, basic and applied research on
earthquake engineering, and related policy research and anal-
ysis. Future coordination of earthquake hazard reduction ac-
tivities will be the responsibility of the new Federal Emergen-
cy Management Agency.

CONDUCT OF BASIC RESEARCH

The Federal Government supports about two-thirds of the Na-
tion's basic research effort, that is the search for new knowledge
and understanding of fundamental natural phenomena and proc-
esses. Research in such fields as chemistry, physics, biology, astron-
omy, materials, oceanography, and Earth sciences precedes and
underlies the advancement of applied science and technology. Uni-
versities and colleges, other nonprofit organizations, and a number
of industrial firms also support basic research. But from a national
point of view, as a whole they tend to underinvest in such research
either because their resources are limited (as in the case of univer-
sities or nonprofit organizations); or because the results do not lead
in the near-term to the development of patentable and marketable
new processes and products (as in the case of private industry).

Obligations for the conduct of basic research (included in funds
for the conduct of R. & D. cited above) are estimated to increase
from $4.2 billion to $4.6 billion in 1980, an increase of 9%. Taking
into account anticipated cost increases in 1980, this will provide a
real-dollar growth of 2%.

The allocation of funds provided in the 1980 budget for basic
research recognizes the need not only to maintain a vigorous na-
tional research effort in all areas of scientific inquiry, but also to
strengthen basic research in specific areas of national concern and
Government responsibility. These two aspects of Federal support
for basic research—to expand the knowledge base and to address
critical problems—resulted in several relatively large increases in
agencies where both purposes are served—e.g., DOE, DOD and

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

1980



SPECIAL ANALYSIS L 301

EPA. The 1980 budget also continues efforts to strengthen basic
research in the Department of Agriculture, particularly through
support for competitively awarded grants to university investiga-
tors.

While the Administration recognizes that the private sector un-
derinvests in basic research because of its long-term nature and the
difficulty in appropriating its results, private investment in basic
research is critical to the overall national effort, and industry, as
well as the Federal Government, should seek to strengthen its
support.

Table L-3 summarizes Federal support for the conduct of basic
research by agency.

Table L-3. CONDUCT OF BASIC RESEARCH BY MAJOR DEPARTMENTS AND AGENCIES
[In millions of dollars]'

1978
actual

1,269
(1,156)

678

478
414
311
228
156
35
28
5

32

1979
estimate

1,561
(1,429)

741

530
469
373
252
176
37
32
8

29

1980
estimate

1,581
(1435)

828

630
551
436
268
174
39
33
17
31

1978
actual

1,182
(1082)

628

439
427
283
209
149
34
28
3

24

1979
estimate

1,368
(U51)

697

501
464
344
226
169
38
31
6

29

1980
estimate

1,514
(1,382)

774

612
535
391
226
167
40
32
13
31

Outlays

Department or agency

Health, Education, and Welfare
(National Institutes of Health)
National Science Foundation
National Aeronautics and Space Ad-

ministration
Energy
Defense—military functions
Agriculture
Interior
Smithsonian
Commerce
Environmental Protection Agency
All other2

Total 3,635 4,210 4,589 3,405 3,872 4,335

1 Amounts reported in this table are included in totals for conduct of R. & D.
2 Includes the Departments of Justice, Labor, and State; the Veterans Administration, the Corps of Engineers, the Federal Trade Commission, the

Tennessee Valley Authority, and the Library of Congress.

SUPPORT OF R. & D. AT COLLEGES AND UNIVERSITIES

Within the $30.6 billion proposed for R. & D. in 1980, $3.9 billion
will be obligated by the Federal agencies to support the conduct of
research and development in colleges and universities (including
medical schools). Approximately two-thirds of the direct support of
R. & D. in these institutions is provided by the Federal Govern-
ment. This does not include funds that flow indirectly to colleges
and universities through the support of national laboratories or
other intermediaries.

Researchers at colleges and universities continue to be the pri-
mary performers of basic research not only for the Federal Govern-
ment, but also for the Nation as a whole. Academic researchers
will benefit significantly from the continued growth in basic re-
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302 THE BUDGET FOR FISCAL YEAR 1980

search provided in the 1980 budget. This growth is intended not
only to encourage scientists to undertake innovative research, but
also to assist in ameliorating some of the problems currently asso-
ciated with the performance of research in colleges and universi-
ties, including the growing obsolescence of equipment and the lack
of opportunities for young investigators.

Approximately half of the Federal R. & D. funds that colleges
and universities receive goes to conduct basic research; approxi-
mately 40% to conduct applied research (primarily medical), and
the remainder to undertake development activities. In 1980 HEW
and the National Science Foundation are the major sponsors of R.
& D. conducted at colleges and universities.

Table L-4 summarizes Federal R. & D. support at universities
and colleges by agency.

Table L-4. RESEARCH AND DEVELOPMENT SUPPORT TO UNIVERSITIES AND COLLEGES
[In millions of dollars]1

Obligations Outlays

Department or agency

Health, Education, and Welfare
(National Institutes of Health)
National Science Foundation
Defense—military functions
Energy
Agriculture
National Aeronautics and Space Ad-

ministration
Agency for International Develop-

ment
Environmental Protection Agency
Interior
Commerce
Transportation
Allother2

1978
actual

1,705
(1,492)

551
308
232
173

130

24
43
35
34
15
37

1979
estimate

1,993
(1,737)

604
331
238
210

146

48
47
40
39
21
39

1980
estimate

2,001
(1747)

681
372
251
218

151

66
49
42
37
21
39

1978
actual

1,595
(1,398)

508
294
225
156

132

15
30
32
34
15
33

1979
estimate

1,739
(1,528)

563
317
238
177

131

22
38
36
39
19
38

1980
estimate

1,931
(1,686)

631
359
250
179

136

31
43
39
37
19
38

Total 3,285 3,755 3,927 3,067 3,358 3,692

1 Amounts reported in this table are included in totals for conduct of R. & D.
2 Includes the Departments of Justice, Labor, State, Treasury and Housing and Urban Development; the Corps of Engineers, the Arms Control and

Disarmament Agency, the Consumer Product Safety Commission, the Smithsonian Institution, the Veterans Administration, and the Nuclear Regulatory
Commission.

R. & D. FACILITIES

Amounts for scientific and engineering facilities are considered
separately from funding for the conduct of R. & D. Obligations for
the construction or renovation of facilities, for the acquisition of
major items of equipment and for demonstration plants used for
conducting R. & D. or for testing and evaluation will increase by
$97 million to about $1.6 billion in 1980.
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The majority of the funds for R. & D. facilities are for applied
research and development projects and demonstrations. Included in
the 1980 budget, for example are funds for:

• solvent-refined coal and low- and high-Btu gas demonstration
plants in the Department of Energy budget;

• support facilities for the space shuttle and wind tunnels for
aeronautics R. & D. funded by the National Aeronautics and
Space Administration; and

• additional facilities for pavement testing at the Fairbank
Highway Research center supported by the Department of
Transportation.

The 1980 budget also proposes funds for several basic research
facilities that will upgrade the Nation's capability and capacity to
seek new knowledge at the frontiers of science, for example:

• continued funding by the Department of Energy of the inter-
secting storage accelerator (ISABELLE), at Brookhaven Na-
tional Laboratory, which will be the most powerful physics
research facility of its type in the world;

• funding for the three highest priorities in nuclear physics,
construction—a major heavy-ion facility at Michigan State
University; an energy doubling, electron beam recirculator at
the Bates Linear Accelerator of the Massachusetts Institute of
Technology; and an experiment staging area at the Anderson
Meson Physics Facility, Los Alamos Scientific Laboratory—
provided by the Department of Energy;

• completion of antennas for the Very Large Array radiotele-
scope in Socorro, N. Mex., supported by the National Science
Foundation; and,

• funding for the construction of a coastal research vessel by
the National Science Foundation to modernize and upgrade
the academic oceanographic research fleet.

Table L-5 summarizes Federal support for R. & D. facilities by
major departments and agencies.
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Table

T H E B U D G E T

L-5. RESEARCH AND DEVELOPMENT

[In

Department or agency 1 9 ? g

actual

FOR F ISCAL Y E A R

FACILITIES BY

millions ot dollars]'

Obligations

1979
estimate

1980

' MAJOR DEPARTMENTS AND

1980
estimate

1978
actual

Outlays

1979
estimate

AGENCIES

1980
estimate

747
212

154
87

(85)
145

879
212

155
105
(98)
145

Energy 684 919 936 481
Defense—military functions 233 164 261 313
National Aeronautics and Space Ad-

ministration 162 148 158 124
Health, Education, and Welfare 77 77 61 68
(National Institutes of Health) (74) (69) (57) (67)
Allother1 126 150 141 119

Total 1,282 1,459 1,556 1,105 1,345 1,497

1 Includes the Departments of Agriculture, Commerce, Interior, Treasury and Transportation; the Environmental Protection Agency, the Veterans
Administration, the Consumer Product Safety Commission, the National Science Foundation, the Smithsonian Institution, and the Tennessee Valley
Authority.

PART II: AGENCY R. & D. PROGRAMS

Funding of R. & D. by the 29 agencies reporting obligations and
outlays for this purpose is shown in table L-6.

Summaries follow of the R. & D. activities of the 12 agencies that
support more than 98 percent of federally funded R. & D.

Table L-6. CONDUCT OF RESEARCH AND DEVELOPMENT BY MAJOR DEPARTMENTS AND
AGENCIES

[In millions of dollars]

Obligations Outlays

Department or agency 1978
actual

11,520
4,237

3,875
3,199

(2,575)
749
608
385
357
372
268
139
117
413

1979
estimate

12,961
4,642

4,392
3,685

(2,956)
819
667
400
390
381
308
160
131
443

1980
estimate

13,842
4,665

4,540
3,721

(2,958)
910
664
436
377
357
310
183
129
485

1978
actual

10,726
3,925

3,833
2,980

(2,439)
701
554
310
322
326
266
124
112
354

1979
estimate

12,145
4,508

4,224
3,218

(2,597)
773
620
374
382
345
302
150
124
413

1980
estimate

13,433
4,639

4,412
3,566

(2,868)
856
604
401
365
338
313
165
123
452

Defense—military functions
Energy
National Aeronautics and Space Ad-

ministration
Health, Education, and Welfare
(National Institutes of Health)
National Science Foundation
Agriculture
Environmental Protection Agency
Interior
Transportation
Commerce
Nuclear Regulatory Commission
Veterans Administration
All other1

Total conduct of R. & D... 26,237 29,379 30,620 24,532 27,577 29,668

1 Includes the Departments ot Justice, Labor, State; Treasury, and Housing and Urban Development; the Agency tor International Development, the
U.S. Office of Personnel Management, the Smithsonian Institution, the Tennessee Valley Authority, the Federal Preparedness Agency, the Corps of
Engineers, the Arms Control and Disarmament Agency, the Consumer Products Safety Commission, the Federal Communications Commission, the Federal
Trade Commission, the Library of Congress, and the Advisory Commission on Intergovernmental Relations.

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

1980



SPECIAL ANALYSIS L 305

DEPARTMENT OF DEFENSE

The research and development budget of DOD, at $13.8 billion, is
larger than that of any other Federal agency, and comprises about
45% of the total of R. & D. funding in the FY 1980 budget. DOD
R. & D. encompasses diverse activities ranging from basic research,
primarily in the physical sciences, to construction of full-scale pre-
production hardware and its test and evaluation. The primary
purpose of DOD R. & D. is to provide new strategic and tactical
weapons and supporting systems to improve the Nation's defense.
DOD obligations in 1980 for the conduct of R. & D. will increase by
$882 million, 7% over the 1979 level. DOD basic research funding
will increase by 17%, from $373 million in 1979 to $436 million in
1980. Other increases include $96 million for new R. & D. facilities.

Major R. & D. initiatives for 1980 include:
Technology base and advanced technology development.—A real

growth in basic research activity over the 1979 level, and continued
research on high energy systems (e.g., lasers and particle beams)
and high-speed integrated circuits.

Strategic programs.—Full-scale development of a new interconti-
nental ballistic missile, the M-X; development of the new Trident
II missile; continuation of the air-launched cruise missile program;
and concept development of a new strategic bomber and a cruise
missile carrier. Effort will also continue on ballistic missile technol-
ogy, ballistic missile defense, and space defense systems, all with
the objective of strengthening deterrence. Development funding for
the Trident submarine and for the Trident I missile will decline as
these systems near deployment.

Tactical programs.—Development of systems to improve the ca-
pability of U.S. forces to fight a conventional war. Programs to
upgrade our early combat capability in Europe will continue to
receive emphasis. Major development progams funded in 1980 in-
clude the advanced attack helicopter, the Pershing II missile, and
the LAMPS anti-submarine warfare helicopter. R. & D. support for
the XM-1 tank and gun, the F-16 and F-18 air combat fighter, and
the Patriot air defense missile are reduced from previous years
because these systems are transitioning into production.

Intelligence and communications, program management and sup-
port—Improvements in Defense intelligence systems, command,
control and communications programs, and test and evaluation
capabilities.
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Table L-7. DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND DEVELOPMENT
[In millions of dollars]

Type of activity
1978
actual

1979
estimate

1980
estimate

OBLIGATIONS

Conduct of R. & D.:
Research, development, test, and evaluation:

Technology base 1,785 1,948 2,280
Advanced technology development 500 502 652
Strategic programs 2,246 2,295 2,405
Tactical programs 4,516 5,354 5,240
Intelligence and communications 551 660 866
Programwide management and support 1,487 1,738 1,926

Other appropriations 434 464 473

Total conduct of R. & D 11,520 12,961 13,842

Total conduct of basic research, included
above (311) (373) (436)

R. & D. facilities 233 164 261

Total obligations 11,752 13,125 14,103

OUTLAYS

Conduct of R. & D 10,726 12,145 13,433
R. & D. facilities 313_ 212 212

Total outlays 11,039 12,357 13,646

DEPARTMENT OF ENERGY

The Department of Energy, established in 1977, is the major
Federal Agency for the planning, coordination, and conduct of
energy R. & D. programs. DOE also funds a substantial program of
R. & D. related to the development and testing of nuclear weapons.

Obligations for the conduct of R. & D. by DOE will total $4,665
million in 1980. Of this total, obligations for the conduct of nonmili-
tary R. & D. are estimated to be $3,483 million in 1980, about the
same level as 1979. Obligations for the conduct of R. & D. for
military purposes will increase from $1,122 million in 1979 to
$1,182 million in 1980. Obligations for the conduct of basic research
in DOE will grow from $469 million in 1979 to $551 million in 1980,
17% above the 1979 level. Obligations for construction and equip-
ment will total $936 million in 1980, an increase of $17 million
above the 1979 level.

Energy.—The energy R. & D. program for 1980 emphasizes Feder-
al support for long-range R. & D. in areas of national interest for
which industry is not likely to provide adequate support. Particular
attention in this regard is given to solar power and other long-
range efforts.

In energy R. & D., the area proposed for greatest emphasis and
the largest budget increase in 1980 is solar energy technology. This
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emphasis at a time of constrained budget growth reflects the Ad-
ministration's belief that solar energy can, in time, make a signifi-
cant contribution as an environmentally attractive, renewable
energy supply. Areas of solar technology receiving particular em-
phasis include: photovoltaics, to help bring about economical pro-
duction of electricity directly from solar energy; and biochemical
and photochemical conversion, to convert organic wastes and crops
to fuel.

R. & D. on nonnuclear technology options, other than solar
energy, also will be accelerated to supplement, but not supplant,
R. & D. being funded by the private sector. Major R. & D. efforts in
fossil energy will be continued. Emphasis in these efforts is given
to developing technologies for producing synthetic liquid and gas
fuels from coal, for burning coal more cleanly and efficiently, and
for extracting oil and gas from shale. Other key non-nuclear R. &
D. efforts will include: continued support for development of the
Nation's major geothermal resources; and the development of con-
servation technologies to use energy more efficiently in the major
energy consumer sectors of building, industry and transportation.

The advanced nuclear fission R. & D. program will continue to
focus on establishing the technical and engineering basis for the
future selection of a breeder system, if one is necessary, consistent
with U.S. nonproliferation objectives and anticipated national elec-
trical energy requirements. A significantly increased effort will be
devoted to improving the fuel efficiency of current generation light
water reactors. In addition, programs for improving the assessment
of domestic uranium resources will be increased to ensure a more
accurate basis for determining when advanced nuclear technologies
will be required.

The nuclear waste management programs for both commercial
and defense-related nuclear wastes will continue to increase their
activities aimed at assuring that long-lived radioactive hazards are
isolated from the biosphere. Increases are provided for the exami-
nation of alternate geologic environments for siting of a deep waste
repository, and the development of new waste forms to be used
when disposing of high level defense wastes.

Legislation is also being proposed to implement the President's
Spent Fuel policy of October 1977, and will assure the availability
of interim storage facilities for commercial spent fuel rods.

Funding is provided for the magnetic fusion program to allow
continued development and demonstration of reactor-like condi-
tions of hydrogen plasmas in present generation mainline experi-
mental devices, evaluation of various alternative concepts, and the
development of fusion reactor materials.

The primary goal of the DOE environmental R. & D. program is
to assure that energy technologies being developed do not adversely
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affect environmental health and safety by ensuring that proper
emphasis is placed on environmental and health considerations in
formulating energy technology plans and programs.

Increases in the basic energy sciences program support research
to advance the understanding of fundamental phenomena underly-
ing all energy technologies; e.g., materials and chemical sciences.

General sciences.—In the general sciences, the emphasis on pro-
viding new facilities for the advancement of knowledge in high
energy and nuclear physics is continued while the research effort is
maintained at the current level.

National defense.—The nuclear weapons programs will continue
the current level of design and development aimed at improve-
ments to the nation's nuclear arsenal. Development efforts aimed
at improving naval nuclear powerplants and reactor cores will be
maintained at prior years' levels.

Facilities.—The energy R. & D. budget includes construction
funds for one solvent-refined coal demonstration plant and contin-
ued funding for a high Btu synthetic pipleline gas demonstration
plant and low Btu gas demonstration plants. Funds are also pro-
vided for construction of a new 300 acre research facility at the
Solar Energy Research Institute in Golden, Colorado.

The high energy physics program includes funds for continuation
of the ISABELLE accelerator at the Brookhaven National Labora-
tory and the energy saver project at the Fermilab Facility, Brook-
haven National Laboratory. The 1980 budget also includes funding
in the nuclear physics program for the Bates linear accelerator
beam recirculator project at Massachusetts Institute of Technology
and an experimental support addition for the Los Alamos Physics
Facility.
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Table L-8. DEPARTMENT OF ENERGY—RESEARCH
[In millions of dollars]

1978
Type of activity actual

AND DEVELOPMENT

1979
estimate

309

1980
estimate

OBLIGATIONS
Conduct of R. & D.:

Energy
General sciences
National defense

Total conduct of R. & D

Total conduct of basic research, included
above

R. & D. facilities

Total obligations

OUTLAYS

Conduct of R & D
R. & D. facilities

Total outlays

2,899
275

1,063

4,237

(414)
684

4,921

3,925
481

4,406

3,210
310

1,122

4,642

(469)
919

5,561

4,508
747

5,255

3,146
337

1,182

4,665

(551)
936

5,601

4,639
879

5,518

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

The entire NASA budget is considered research and develop-
ment. In 1980, NASA will continue advances in all of its major
activities—space shuttle development, space science and explora-
tion, applications of space technology, and aeronautical R. & D.
The budget plan for the conduct of R. & D. will increase by $148
million in 1980 to a total of $4.5 billion, and the plan for construc-
tion of facilities will increase by $10 million to a total of $158
million, as a result of the continuation of space shuttle facilities
and facility repair. The R. & D. changes are related to the develop-
ment, procurement, and operational planning of the space shuttle,
the development of major space science and space applications
flight projects mentioned below, advanced space and aeronautical
technology development, and basic supporting activities.

Shuttle development and testing, and procurement of a fleet of
four orbiters will continue in the space transportation systems
program area. The shuttle will provide the capability for a wide
variety of uses, with greater flexibility and cost savings than is
possible with expendable launch vehicles. The shuttle will make
possible the retrieval of spacecraft from orbit for reuse; service and
repair of spacecraft in orbit; and operation of space laboratories,
such as the European-built Spacelab, for scientific and technology
application purposes. First shuttle approach and landing tests were
performed in 1977, and the first manned orbital flight will take
place in 1979. In 1981, NASA plans to achieve an operational

280-700 O - 79 - 20
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capability to launch and land shuttle orbiters from the Kennedy
Space Center in Florida and, in 1983, from the Vandenberg Air
Force Base in California.

In space science, work is continuing on three significant NASA
missions to be launched between 1981 and 1983 using the space
shuttle. These include the earth-orbiting space telescope, capable of
viewing objects as far away as 60 billion lightyears from an orbit
well above the obscuring effects of the Earth's atmosphere; a Euro-
pean-built laboratory for experiments in astronomy and life sci-
ences; and an orbiter and probe to the planet Jupiter.

Work on other science missions approved in prior year budgets
will continue in 1980. These include the Solar Polar Mission, which
will investigate the Sun's polar regions for the first time, and the
Solar Mesopheric Explorer, which will study the effect of solar
radiation on the Earth's ozone layer. These missions will be
launched by the shuttle in the early 1980's.

An orbiter and probe was sent to Venus in 1978 using an expend-
able launch vehicle and the orbiter part of the mission will contin-
ue to orbit Venus to collect scientific information over the next
several years. The operation of several spacecraft launched in prior
years will also continue. The Voyager spacecraft will fly by Jupiter
in 1979, and photograph the rings and surface of Saturn in 1980
and 1981. One other spacecraft, Pioneer 11, is now escaping the
solar system and will become the first man-made device to do so.

In space and terrestrial applications, the 1980 budget will contin-
ue to emphasize the development and demonstration of the practi-
cal applications of space technology to explore the potential use of
such technology in meeting national needs (e.g., land use manage-
ment and conservation of natural resources).

The 1980 budget recommends an agriculture research initiative
to investigate further the value of space remote sensing data for
global, repetitive monitoring of agricultural crop conditions. The
initiative will place emphasis on the evaluation of remote sensing
data as a way to improve our ability to forecast world-wide com-
modity production of important crops such as corn, wheat, soy-
beans, barley, and rice. Data from spacecraft have the potential for
determining the extent of crop damage following a major disaster
such as a hurricane or insect blight. Early assessment of the mag-
nitude of crop damage could result in more efficient relief oper-
ations in areas of the world suffering from severe food shortages.

The budget proposes continued development of spacecraft to
monitor the Earth's land surfaces and oceans. A major effort will
continue to investigate the potential benefits of using spacecraft to
survey the Earth's resources on a recurring basis. Landsat-D,
scheduled for launch in 1981, is expected to enhance the experi-
mental use of space based platforms in a variety of applications,
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such as forecasting crop production for the agriculture initiative
described above. The Landsat-D is expected to ensure the continu-
ity of Landsat data for foreign and domestic users. As part of the
administration's program in climate research, the 1980 budget pro-
poses funds for continued development of an Earth radiation
budget satellite system. The Earth's radiation budget is the amount
of solar energy absorbed by the Earth in a given region minus the
energy emitted back to space by the region. The system is sched-
uled for launch in 1982 and 1983 by the Shuttle. In addition to new
development efforts, the 1980 budget provides for the continued
operation of spacecraft launched in prior years (for example, the
Landsat-C and Nimbus-G spacecraft).

Space remote sensing techniques and data can result in an im-
proved ability to manage critical Earth resources. Studies to define
the most effective and economic combination of instruments and
platforms will be conducted to determine the optimum means for
providing such remote sensing data through the 1980's. Additional
studies for better integration of current remote sensing capabilities
will also be conducted. NASA is also developing ways to use the
Spacelab (to be flown in the shuttle) for materials processing, tech-
nology development, and other applications.

Aeronautical research and technology programs will continue to
emphasize the reduction of aircraft noise and fuel consumption,
particularly in commercial transports. Support for fundamental
studies in aeronautics will also be emphasized.
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Table 1-9. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION—RESEARCH AND
DEVELOPMENT
[In millions of dollars]

1978 1979 1980
Program and type of activity actual estimate estimate

BUDGET PLAN

Conduct of R. & D.:
Space transportation systems 1,747 2,005 1,900
Space science 404 504 600
Space and terrestrial applications 244 283 343
Space research and technology 97 107 116
Aeronautical research and technology 228 263 300
Energy technology 7 5 3
Supporting activities 278 302 333
Research and program management 871 923 945

Total conduct of R. & D 3,876 4,392 4,540

Total conduct of basic research, included
above (479) (530) (630)

R. & D. facilities 162_ 148_ 158_

Total budget plan 4,038 4,540 4,698

OUTLAYS

Conduct of R. & D 3,833 4,224 4,413
R. & D. facilities 124 154 155

Total outlays 3,957 4,378 4,568

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Department of Health, Education, and Welfare (HEW) obliga-
tions in 1980 for the conduct of R. & D. will increase by $36 million
over the 1979 level, to $3,721 million. Within this total, basic re-
search will increase 1.3% to $1,581 million. Obligations for R. & D.
facilities will be $61 million.

Approximately 80% of the Department's R. & D. funds are devot-
ed to the National Institutes of Health. The primary mission of the
National Institutes of Health is to advance the Nation's capabilities
for the prevention, diagnosis, and treatment of disease through
biomedical research. The level of R. & D. obligations in 1980 is
estimated to be $2,958 million. The following efforts are among the
most significant activities to be supported:

• Studies to provide a better understanding of the role of nutri-
tion in cancer, cardiovascular disease, human development,
and the prevention of nutrition-related disorders;

• Studies on the cause and prevention of diseases associated
with environmental agents;

• Increased research in the neurosciences and genetics, espe-
cially in areas related to neurologic disorders such as Hunt-
ington's disease;
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• Expanded adolescent health services and pregnancy preven-
tion research to provide improved contraceptives and to
assure the birth of healthy infants;

• Smoking research to understand the role of smoking in arte-
riosclerosis and identify individuals at high risk from smok-
ing;

• New initiatives in international health to expand research on
tropical diseases; and,

• Greater emphasis on basic and clinical research into the
cause, cure, and prevention of diabetes.

Additional R. & D. funds are devoted to health related research
supported by several agencies, including the Alcohol, Drug Abuse
and Mental Health Administration and the Food and Drug Admin-
istration. Such diverse areas as preventive health, focusing on occu-
pational health and communicable diseases; methodologies for the
detection of animal drug residues in food; the bio-effects of various
kinds of radiation; and toxicological reviews of food and color addi-
tives, cosmetics, and drugs will be emphasized. An increase of $41
million in 1980 obligations for research in the areas of mental
health, alcohol, and drug abuse reflects the recommendation of the
President's Commission on Mental Health.

The National Institute for Education is the focal point for educa-
tional R. & D. NIE supports research in the areas of equality of
education; improved practice; functional competencies; the use of
tests for bilingual students; education and occupational barriers
facing minorities and women; individual achievement of literacy;
and the effect of TV on education for poor and minority students.

In 1980, NIE will concentrate on improving practice and equity
throughout the educational system. R. & D. obligations will in-
crease by $2 million to $94 million in 1980. In addition, the Office
of Education supports R. & D. in such areas as language training
and area studies, bilingual, Indian education, basic skills, vocation-
al education, handicapped and school finance.

The total obligations for the conduct of R. & D. in human serv-
ices and welfare programs will decrease to $129 million. The Office
of Human Development Services will continue to fund R. & D.
activities that support its role in providing services to the aged, the
handicapped, native Americans, and children. The Social Security
Administration will support applied research on income security,
the effects of social insurance benefits, and the economic situation
of low-income persons not attached to the labor force.

Obligations of $28 million are also included for Policy Research
which supports basic and applied economic, social, and statistical
research. The activities include experiments in income mainte-
nance, and national health insurance, and a Survey of Income and
Program Participation.
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Table L-10. DEPARTMENT OF HEALTH, EDUCATION
DEVELOPMENT
[In millions of dollars]

Program areas and organizational units

OBLIGATIONS

Conduct of R. & D.:
Health:

National Institutes of Health
Alcohol, Drug Abuse and Mental Health Ad-

ministration
Food and Drug Administration
Center for Disease Control
Office of Assistant Secretary for Health
Health Resources Administration
Health Services Administration
Health Care Financing Administration

Subtotal, health

Education:
Office of Assistant Secretary for Education
Office of Education
National Institute of Education

Subtotal, education

Welfare:
Office of Human Development
Social Security Administration
Departmental Management

Subtotal, welfare

Total conduct of R. & D

1, AND

1978
actual

2,575

180
50
58
46

5
17
19

2,951

1
40
89

130

74
13
30

117

3,199

Total conduct of basic research, included
above (1,269)

R. & D facilities

Total obligations

OUTLAYS

Conduct of R. & D
R. & D. facilities

Total outlays

77

3,276

2,980
68

3,048

WELFARE—RESEARCH

1979
estimate

2,956

218
53
64
47
1
18
33

3,390

1
69
93

163

87
16
29

132

3,685

(1561)

77

3,762

3,218
87

3,305

AND

1980
estimate

2,958

259
57
75
43

13
51

3,456

1
41
94

137

82
19
28

129

3,721

(1,581)

61

3,782

3,566
105

3,671

NATIONAL SCIENCE FOUNDATION

NSF supports long-term fundamental research in all fields of
science and engineering and applied research on selected problems.
The Foundation has a broad mandate to support the advancement
of U.S. science and to balance Federal support of basic research
across all scientific disciplines. Most NSF research funds are
awarded on a competitive basis to researchers in colleges and uni-
versities, the primary source of much of this Nation's new knowl-
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edge in science. The Foundation also supports the improvement of
science education from the elementary to the post-graduate levels.

NSF obligations for the conduct of R. & D. will increase from
$819 million in 1979 to $910 million in 1980, an increase of $91
million or 11% above 1979. In addition, $24 million will be obligat-
ed for research facilities in 1980. Funding for basic research pro-
grams will increase from $741 million to $828 million, or about
12%. In 1980, the Foundation expects to emphasize work in a
number of areas, among which are mathematics, chemistry, mate-
rials research, engineering, earth sciences and bio-sciences. In addi-
tion, NSF plans to emphasize basic studies related to national
problems, such as research on ecosystems and on fundamental
phenomena related to weather and climate.

Highlights of the Foundation's 1980 budget include:
• A major new initiative in the science and fabrication of

microstructures, an area of considerable potential value to
industry in fields such as electronics and computers; this
effort will involve work in many fields on such topics as
submicron devices, integrated circuits and systems, sychro-
tron radiation lithography, and metal cluster chemistry.

• Additional funding for advanced research equipment and in-
strumentation, in view of the increasing sophistication of in-
struments needed to conduct forefront research in many disci-
plines.

• Construction of a 125-140 foot coastal research vessel, as part
of a continuing effort to modernize and upgrade the fleet
of research vessels operated by academic oceanograph-
ic laboratories.

• Partial completion of the Cornell Electron Storage Ring, and
limited research and operations at this facility.

• Completion of the Very Large Array radiotelescope at So-
corro, New Mexico, and increases in funding for related re-
search and operations.

• Expanded work on the physical and chemical basis of life
processes at the molecular and cellular levels as well as the
levels of organ systems and whole organisms.

The program of earthquake-related basic and applied research
and engineering is proposed to be continued at approximately the
same level as in 1979, as is funding for a broad range of interna-
tional science and technology efforts conducted through bilateral
and multilateral arrangements. In the U.S. Antarctic Research
Program, supported and managed by the Foundation, additional
work will be undertaken on studies of krill and of ocean ecosys-
tems.
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DEPARTMENT OF AGRICULTURE

Obligations of the Department of Agriculture for the conduct of
research and development will decrease slightly in 1980 from $667
million to $664 million. Within its 1980 R. & D. program the
Department will, however, give increased emphasis to basic re-
search and a shift from intramural research to research in univer-
sities and other non-government laboratories.

Almost all of the R. & D. conducted by the Department of Agri-
culture falls within three units: the Science and Education Admin-
istration, the Forest Service, and the Economics, Statistics and
Cooperatives Service.

The Science and Education Administration's Agricultural Re-
search obligates approximately half ($341 million) of the Depart-
ment's R. & D. program funds. It conducts basic and applied re-
search on the production of plants and animals and their protec-
tion from pests and diseases; on the use and improvement of soil,
water, and air resources; on human nutrition; on the processing,
marketing, safety, and use of agricultural products; and on rural
development and consumer services. In 1980, added emphases will
be placed on energy research with special emphasis on production
of biomass for energy and production of methane from animal and
other agricultural residues; human nutrition; human health and
safety; animal sciences; integrated pest management; and land and
water use.

Funds ($135 million in 1980) administered by the Science and
Education Administration's Cooperative Research provide for pay-
ments to agricultural experiment stations for comparable research
undertakings. This equals the amount available in FY 1979. An
additional $43 million will be available to meet specific research
objectives. The competitive extramural grant program, will provide
$21 million for basic research on efficiency of food production and
$9 million for improvement of human nutrition. This program was
initiated in FY 1978 and will be doubled from $15 million to $30
million. The emphasis in crop production research will be on basic
knowledge needed over the long-term to increase the efficiency of
crop production; to break yield barriers in certain crops; and to
reduce the energy requirement for production of crops. Human
nutrition research will emphasize the factors affecting food choice,
human requirements for nutrients, and the nutrient composition of
food.

In 1980, the Economics, Statistics and Cooperatives Service will
obligate $40 million for economic research. New emphasis will be
on improvement of statistics on prices paid and received by farm-
ers; studies to improve water quality, conservation and manage-
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ment; food safety, quality and nutrition; and small farm research
and data development.

Forest Service R. & D., funded at a level of $105 million in 1980,
provides land managers with scientific knowledge to manage, pro-
tect and utilize forest and rangeland resources in rural, suburban
and urban areas. Research is conducted on tree culture and genet-
ics; watershed management; forage production; wildlife habitat;
recreation; protection of forest and range resources from fire and
pests; mined land reclamation; harvesting and utilization of forest
products; the economics of forest and range management and utili-
zation alternatives; and the assessment of forest and range re-
sources. In 1980 the program will emphasize work on intensive
culture of conifers, the utilization of residues, increased use of
hardwood resource, development of energy and petrochemical sub-
stitutes from biomass, integrated pest management systems and
the economics of multiresource management.

DEPARTMENT OF THE INTERIOR

Obligations for the conduct of research and development for the
Department of the Interior for 1980 are estimated at $377 million,
$13 million below 1979 level. The R. & D. activities derive from a
broad range of responsibilities to encourage development and man-
agement of mineral, water, land and recreation resources.

The 1980 R. & D. budget reflects increases for research in the
environmental aspects of coal development, coal hydrology, prepa-
ration of environmental impact statements relative to mining plan
approvals and leasing of coal lands; for mineral surveys in support
of potential Forest Service wilderness areas; for increased research
seeking solutions to both short and long range problems resulting
from surface mining activities; for water use studies; and for appli-
cation demonstration of remote sensing technology. Offsetting pro-
gram decreases are contained in several areas including geologic
framework, resource information and analyses, geothermal re-
source assessment, and basic metallurgy research.

Emphasis is given to research programs directed toward provid-
ing an accurate appraisal of the Nation's mineral resources, includ-
ing new or improved methods, techniques, and instruments for
mineral exploration on land and on the submerged continental
margins. Basic data will be developed on geological principles and
processes, on terrain and foundation conditions, and on earthquake
processess. Research efforts will continue to obtain a better under-
standing of basic hydrologic principles necessary for the appraisal
and evaluation of water resources, including the effects of under-
ground waste storage. Emphasis is also placed on development of
methods to apply environmental resource data in land resource
planning and decision-making processes and methods to apply in-
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formation acquired by remote sensing to the Earth science and
marine resource fields.

The program to investigate new technologies for surface and
underground coal and oil shale mining is designed to lead to im-
provements in environmental control technology and in mine
health and safety; research in nonfuel mining technology will em-
phasize technology for productivity improvement. Research will
continue on extraction, processing and the use of nonenergy miner-
als to assure an adequate supply of raw materials to meet expand-
ing national needs.

Land use problems, the quality of the physical environment, and
the efficient allocation and conservation of scarce water and water-
related resources will be studied. Emphasis is given to water re-
sources research programs which are carried out through a struc-
ture of State University water research institutes. Research will be
conducted to develop water technologies for use in the solution of
water and water-related problems and the transfer of research
results and technology to the water community. The R. & D. effort
also includes the operation of a water resources scientific informa-
tion center.

Fishery and wildlife basic and applied research is carried out to
enhance the scope of knowledge about birds, fish and mammals
and their environmental relationships. Research and development
will be encouraged and supported that can lead to the solution of
local, State, regional and national water problems and provide
technology transfer and demonstration of findings. Research and
development of saline and brackish water conversion processes will
continue.

DEPARTMENT OF TRANSPORTATION

Obligations for the conduct of research and development for the
Department of Transportation are estimated at $381 million for
1979 and $357 million in 1980. The Department's R. & D. program
is oriented toward providing the information and new technology
needed for its own operational (e.g., air traffic control) and regula-
tory (e.g., automotive safety standards) programs, with a smaller
effort designed to support new or improved transportation options
for the nation (e.g., automated guideway transit).

The Federal Aviation Administration, which accounts for ap-
proximately one-third of the Department's R. & D. funds ($107
million), will support programs to continue the engineering devel-
opment for the present air traffic control system and to maintain
the technological momentum generated by the various develop-
ment activities such as microwave landing systems and discrete
address radar beacons. These types of technological advances are
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expected to reduce delays, to enhance safety, and to increase the
capacity of the Nation's airports.

The Federal Highway Administration will conduct programs in
highway planning and safety, and in motor carrier safety, at a
level of $47 million in 1980. Major attention is focused on increas-
ing highway, vehicle, driver, and pedestrian safety. Other areas
include reduction of highway construction and maintenance costs,
pollution control, and the development of advanced traffic manage-
ment systems to increase the capacity and energy efficiency on the
Nation's highway system. $6.5 million will be provided in 1980 for
additional research facilities at the Fairbank Highway Research
Facility at Langley, Virginia.

The National Highway Traffic Safety Administration will obli-
gate $61 million mainly to continue programs in driver and vehicle
safety factors, to continue assessment and analysis efforts on auto-
motive fuel economy, and to expand the National Accident Sam-
pling System.

The Federal Railroad Administration will obligate $44 million in
1980 with major emphasis on safety research. Programs associated
with improvements in freight and passenger systems will also be
emphasized.

The Urban Mass Transportation Administration will obligate $52
million to assist in the achievement of urban community develop-
ment goals through the development and introduction of improved
public transportation equipment and systems.

The U.S. Coast Guard program will support activities at a level
of $21 million to maintain and expand the technology base and to
develop equipment crucial to the successful execution of Coast
Guard operational and regulatory missions such as search and
rescue, aids to navigation, commercial vessel safety, and marine
environmental protection.

The Research and Special Programs Administration will obligate
$11 million to provide support to stimulate innovation in advanced
transportation technology and to provide a focal point for coordina-
tion and development of technologies that can be used by more
than one transportation mode.

ENVIRONMENTAL PROTECTION AGENCY

EPA supports research and development to determine the
sources and effects of pollution. The overall objective is to provide
strong scientific bases for standards and control strategies, and to
identify and evaluate long-range environmental problems. Obliga-
tions for the conduct of R. & D. will increase from $400 million in
1979 to $436 million in 1980, with a 16% increase in longer-term
research. The other new major effort in 1980 will be to increase
knowledge about the effects of toxic substances on human health
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and ecosystems and to develop methods for testing substances for
their toxicity.

Programs concerning air, land, and water use are directed
toward determining the relationships between pollution sources
and the quality of air and water in order to formulate strategies
for attaining media quality goals; developing new methods and
instruments for detecting, identifying and characterizing pollutants
in all media; assuring safe drinking water supplies; managing pol-
lution and other deleterious environmental impacts from agricul-
ture, silviculture and community sources and disposing and manag-
ing hazardous and other waste materials.

Energy, minerals and industry programs are designed to deter-
mine the environmental implications and effects of the Nation's
energy development efforts, and to develop appropriate cost-effec-
tive control technologies for existing and emerging energy systems.
For the non-energy industrial sector, the program focuses on as-
sessing, developing and demonstrating new or improved cost-effec-
tive technologies for point source discharges into the environment.
In addition the program assesses various industrial processes to
determine possible sources of toxic emissions.

Health and ecological effects research is conducted to provide
data on the ecological impact of pollutants as they move through
the environment and to evaluate the human health risks that
result from the exposure to these pollutants, as well as to deter-
mine the health effects of specific pollutants or combination of
pollutants. This research provides the scientific basis upon which
to establish and evaluate primary ambient air quality standards
criteria for the safe treatment and disposal of wastewater and
sludges, health-related criteria for fresh and marine recreational
waters, and criteria for the reuse of waste waters for potable pur-
poses. The efforts also provide health and ecological effects infor-
mation essential for the pesticide registration and control program
and data upon which criteria and standards are established for
hazardous and toxic materials including non-ionizing radiation.
Possible carcinogenic, mutagenic, teratogenic and respiratory ef-
fects on humans from emerging energy technologies are also exam-
ined.

Monitoring and technical support programs include efforts to
develop monitoring technology, quality assurance techniques and
technical support services to meet the more immediate needs of the
Agency. Applied R. & D. is conducted to provide improved monitor-
ing methods and equipment to measure the concentration of pollut-
ant discharges from point and non-point sources and the distribu-
tion of pollutants in the ambient environment; and to standardize
monitoring techniques and procedures to assure the accuracy, com-
parability, and defensibility of environmental monitoring data.
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DEPARTMENT OF COMMERCE

Obligations for the conduct of R. & D. by the Department of
Commerce in 1980 will increase by $2 million to $310 million in
1980.

This total reflects increases for the research and development
programs of the National Oceanic and Atmospheric Administration
(NOAA), and the National Bureau of Standards (NBS); and de-
creases in the Economic Development Administration (EDA), and
the Maritime Administration (MARAD).

The principal objectives of the research and development pro-
grams in the Department of Commerce are to continue to improve
the Nation's environmental prediction and warning capabilities,
encourage technological advancement through improved perform-
ance and measurement standards, and develop technology to im-
prove the competitive position of the U.S. maritime industry.

The largest portion of R. & D. obligations by the Department
($190 million) is for programs conducted by NOAA. In 1980, NOAA
will continue research in the area of improving the detection and
tracking of weather systems and violent storms, the extension of
environmental forecasting and data gathering programs, and the
modification of severe storms and hurricanes. (See "Climate re-
search" in Part I.) Research will also concentrate on mapping,
charting, and marine description. Funding will increase for re-
search aimed at the conservation, development and management of
commercial fisheries of the United States and research on ocean
pollution.

In 1980, funding for research and development activities at the
National Bureau of Standards will be increased in the following
areas: development of methods to retard processes that limit mate-
rials durability, improvement of methods to disseminate NBS cali-
bration services to users, and development of methods and data to
aid communities in recovering valuable resources from municipal
solid waste. Funding will also be increased for the development of
measurement methods for accurately characterizing the electro-
magnetic environment, and a fund to enhance NBS' basic science
and engineering capability will be expanded. In addition, work will
continue on the program begun in 1979 to develop automatic data
processing standards for use by the Federal Government.

Major MARAD research and development efforts will be directed
towards building ships for less cost in U.S. shipyards, development
of new, improved ship machinery, automation aboard ships, and
the maritime research simulator. The National Marine Research
Center at Kings Point, N.Y., supports program efforts by providing
technology assistance. In 1980, continued emphasis will be placed
on computer-aided operations research at the Kings Point facility.
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Research and development activities conducted by EDA explore
the causes and consequences of economic distress and methods of
alleviating such conditions. The research attempts to determine
appropriate, specific responses to accomplish particular economic
development actions that would be of direct benefit to local and
regional economic development groups and organizations.

The U.S. Fire Administration, previously part of the Department
of Commerce, will be transferred to the Federal Emergency Man-
agement Agency under Reorganization Plan No. 3. It will continue
to conduct research to reduce the loss of life and property from
fires and to build on the essential technical knowledge needed for
fire prevention, control and extinguishment efforts. Additional em-
phasis in 1980 will be placed on studying the movement of smoke
and toxic gases in homes and analyzing the fire growth contribu-
tion of furnishings.

THE NUCLEAR REGULATORY COMMISSION

Obligations of the Nuclear Regulatory Commission for the con-
duct of R. & D. will increase from $160 million in FY 1979 to $183
million in FY 1980.

The Commission's R. & D. program is directed toward the im-
provement of data needed to verify the safety of nuclear power
plants in order to assure an independent technical basis for licens-
ing these facilities; the health effects associated with the nuclear
power fuel cycle; the environmental impact of nuclear power; waste
management and disposal; and the transportation of radioactive
materials. Increased emphasis will be given to waste management
research to support development of design and performance crite-
ria, evaluation methodology, and the necessary regulations and
guides for licensing of waste repositories. Work on long-term pro-
jects, such as experiments at the Loss-of-Fluid Test Facility (LOFT),
International Three-Dimensional Flow Distribution Experimental
Program (3-D), and Boiling Water Reactor-Counter Current Flow
(BWR-CCFL), will continue.

VETERANS ADMINISTRATION

Obligations for the Veterans Administration for the conduct of
R. & D. will be $129 million in 1980, or about 1% less than in 1979.
Research and development activities in the Veterans Administra-
tion are divided into Medical Research, Rehabilitative Research
and Health Services Research programs. The Medical Research
program is an intramural biomedical research program comprised
of fundamental and applied medical and scientific investigations
which are designed to benefit patients in the health care system by
increasing the quality and effectiveness of health care delivery.
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Rehabilitative Research activities are directed toward developing
and testing prosthetic, orthopedic and adaptive equipment for the
purpose of improving the care and rehabilitation of disabled eligi-
ble veterans, including amputees, paraplegics and the blind. The
Health Services Research program provides support for health
services projects at VA health care facilities for improving the
effectiveness and economy of delivery of health services and im-
proving the accessibility of services to veterans.

OTHER AGENCY PROGRAMS

The remaining 17 agencies reporting R. & D. funds support a
total of about 2% of federally funded R. & D. Like the programs of
the 12 agencies providing the majority of R. & D. support, the
R. & D. programs of these remaining agencies are closely related
to the accomplishment of their missions. The R. & D. program of
the Department of Housing and Urban Development supports a
variety of activities to improve housing opportunities. The program
includes research in stabilizing housing costs, particularly subsi-
dized housing costs; new finance mechanisms; urban revitalization
and development; and a comprehensive series of evaluations of
selected HUD programs. At the Consumer Product Safety Commis-
sion, the R. & D. program is directed toward assessment of poten-
tial consumer product hazards and the development of safety
standards and testing methods and devices. At the Department of
Justice, priority research includes community crime prevention,
utilization and deployment of police resources, improved civil and
criminal justice systems, and fundamental studies of criminal be-
havior.

A portion of the R. & D. budget of many agencies reporting such
funds goes to economic and policy studies concerning agency activi-
ties. In some cases, such policy studies constitute the agencies
entire R. & D. effort.

SUPPLEMENTARY INFORMATION

The following table provides additional information on the long-
term trends in Federal R. & D. funding.
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Table L - l l . TRENDS IN CONDUCT OF R. & D. BY MAJOR PROGRAM AREA
[Obligations in billions of dollars]

Civilian
Year Defense (other than Space Total

space)

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979 (estimate)
1980 (estimate)

O

2.8
2.5
2.2
2.5
3.3
3.8
5.6
6.1
7.0
7.2
7.8
7.8
7.3
7.5
8.6
8.3
8.4
8.0
8.1
8.9
9.0
9.0
9.7

10.4
11.9
12.6
14.1
15.0

.3
3

.4 ..
5

.6 ....

.7

.9
1.1
1.3
1.6
1.9
2.1
2.3
2.7
3.3
3.5
3.6
3.8
4.5
4.9
5.2
5.9
6.8
7.4
9.0

10.5
11.7
12.0

0.1
0.3
0.4
0.8
1.4
2.9
4.3
5.0
5.1
4.6
4.2
3.7
3.5
2.9
2.7
2.6
2.5
2.5
2.9
3.1
3.1
3.6
3.6

3.1
2.9
2.5
3.0
3.9
4.6
6.7
7.6
9.1

10.3
12.5
14.2
14.6
15.3
16.5
15.9
15.6
15.3
15.5
16.5
16.8
17.4
19.0
20.7
23.9
26.2
29.4
30.6
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RESEARCH AND DEVELOPMENT 
This analysis summarizes the funding of research and develop-

ment (R. & D.) in the budgets of 31 separate departments and 
agencies. It consists of two parts. The first highlights the R. & D. 
programs and trends in the 1981 budget. The second describes in 
more detail the R. & D. programs of the 14 agencies whose 1981 
obligations for R. & D. are each expected to surpass $100 million. 

R. & D. is not a separately budgeted activity of the Federal 
Government. Decisions on R. & D. funding, as reflected in the 
budget, are made primarily in the light of the potential contribu-
tions of science and technology to meeting particular national 
needs and specific agency mission requirements. However, the level 
and composition of total R. & D. funding is reviewed and adjusted 
in the preparation of the budget, particularly in the case of basic 
research, to reflect the overall Federal responsibility for the ad-
vancement of science in the national interest. 

Federal R. & D. covers a wide range of activities. In varying 
degrees, agency R. & D. programs include: 

• Basic research (discovering fundamental knowledge); 
• Applied research (using that knowledge to meet identified 

needs); 
• Development (designing, engineering, and demonstrating new 

devices, systems, or methods). 
The R. & D. activities of the Federal Government may be catego-

rized as meeting: 
• Direct Federal needs—where the sole or primary user of the 

R. & D. is the Government itself; for example, national defense, 
space technology, air traffic control, and environmental regula-
tion. 

• General economic and social needs—where the Federal Gov-
ernment assumes major responsibility because there are in-
sufficient incentives for the private sector to invest enough in 
the national interest; for example, Federal support of basic 
research and many areas of medical, agricultural, and educa-
tional research. 

• Specific national needs—where the Government seeks to aug-
ment, but not supplant, the R. & D. efforts of the private 
sector because of an overriding national interest and the need 
to accelerate the development, or increase the range, of tech-
nological options available to the Nation; for example, support 
for the development of new energy technologies. 

3 0 3 
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PART I. HIGHLIGHTS AND TRENDS 

A significant feature of the 1981 budget is the continued Govern-
ment-wide growth in the funding of basic research. Obligations for 
the conduct of basic research are estimated to be $5.1 billion in 
1981. This represents an increase of $543 million, 12% over the 
1980 dollar level, or nearly 3% growth above projected inflation. 

Proposed Federal obligations for the conduct of all research and 
development, including basic research, are expected to total $36.1 
billion in 1981, an increase of $4.2 billion or 13% over 1980, as 
displayed in table K-l . Obligations for R. & D. facilities are esti-
mated to be $2.0 billion in 1980 and 1981. 

Table K - l . TOTAL FEDERAL FUNDING FOR CONDUCT OF R. & D. AND RELATED FACILITIES 
(In billions of dollars) 

Obligations Outlays 

1979 1980 1981 1979 1980 1981 
actual estimate estimate actual estimate estimate 

Conduct of R. & D 28.9 32.0 36.1 26.6 30.5 33.7 
R. & D. facilities 1.4 2.0 2.0 1.3 1.7 1.9 

Total 30.3 34.0 38.1 27.8 32.2 35.6 

CONDUCT OF RESEARCH AND DEVELOPMENT 

Consistent with the view of the administration that R. & D. 
represents an important investment in the Nation's future, R. & D. 
has received close attention in the preparation of the 1981 budget. 
The funding of individual agency R. & D. programs reflects both a 
realistic assessment of how R. & D. can effectively contribute to 
national needs and a critical examination of the appropriate Feder-
al role in R. & D. in meeting these needs. 

Table K-2 below identifies the major R. & D. programs by agency 
and summarizes the total Federal obligations for R. & D.: 

Department or agency 

Defense 
National Aeronautics and Space Ad-

ministration 
Energy 
Health and Human Services 
National Science Foundation 
All other 

Conduct of R. & D., total. 

Table K-2 . CONDUCT OF R. & D. 
(In billions of dollars) 

Obligations 

1979 1980 1981 
actual estimate estimate 

12.5 13.8 16.6 

4.4 5.1 5.6 
4.6 4.9 5.1 
3.5 3.8 4.0 
0.8 0.9 1.1 
3.1 3.5 3.7 

28.9 32.0 36.1 

Outlays 

1979 1980 1981 
actual estimate estimate 

11.5 13.3 15.2 

4.1 4.9 5.3 
4.4 4.9 5.1 
3.1 3.4 3.7 
0.8 0.9 1.0 
2.7 3.1 3.4 

26.6 30.5 33.7 
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Highlights of each of these agency programs are presented below: 
Department of Defense.—At $16.6 billion, the obligations for total 

conduct of R. & D. in the Department of Defense are larger than 
those of any other Federal agency and account for approximately 
45% of total Federal support for R. & D. Obligations are estimated 
to increase by $2.8 billion, or 20%, over 1980. Development of 
major strategic and tactical weapons will continue, and increased 
funding will be provided for research and technology related to 
longer-range military needs. In 1981 the Department plans to: 

• Increase its support for basic research by 21%, from $431 
million to $523 million, over 1980; 

• Begin development of a new cargo transport aircraft, the C-X, 
to increase rapid deployment capabilities of U.S. forces; and 

• Continue full-scale development of the M-X intercontinental 
ballistic missile. 

Department of Energy.—Obligations for the conduct of R. & D. in 
the Department of Energy are estimated to total $5.1 billion in 
1981. In 1981, the Department plans to: 

• Increase its support for basic research by 13% over 1980, from 
$523 million to $593 million; and 

• Increase overall support for longer term solar, fossil, and fusion 
R.& D. 

At the same time the Department will: 
• Decrease support in nuclear fission R. & D. related to the 

breeder reactor; and 
• Maintain strong support for conservation technology efforts, 

recognizing the increased emphasis that incentives such as tax 
credits have on accelerating energy conservation. 

National Aeronautics and Space Administration.—Obligations for 
conduct of R. & D. in NASA are estimated to total $5.6 billion in 
1981, $503 million or 10% over 1980. The 1981 budget reflects the 
administration's commitment to the Space Shuttle leading to a 
late 1980 launch and to a balanced and vigorous space program. In 
1981, NASA proposes to: 

• Complete the development of the Space Shuttle to meet na-
tional needs in areas such as space science, communications, 
remote-sensing of the Earth's environment and natural re-
sources, and defense; 

• Initiate the development of a gamma ray observatory that 
will be launched into space, using the Space Shuttle, to obtain 
fundamental knowledge of the nature and origin of our uni-
verse; 

• Initiate the development of advanced space communications 
technology to increase the useful range of radio frequencies 
for communications; and 

310-700 0 - 8 0 - 2 0 
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• Undertake new projects in aeronautics R. & D. for research 
on advanced propeller designs and turbine engine combustors 
to improve the performance of future aircraft. 

Department of Health and Human Services.—Obligations for the 
conduct of R. & D. in the Department of Health and Human 
Services (HHS) are estimated to total $4.0 billion in 1981, a 6% 
increase over 1980. The most significant component of the HHS 
budget for R. & D. is the National Institutes of Health (NIH). The 
1981 budget proposal for NIH programs maintains a strong nation-
al effort in biomedical research, increasing from $3.2 billion in 1980 
to $3.4 billion in 1981. In 1981 NIH plans to support a wide spec-
trum of biomedical and behavioral research designed to promote 
health and prevent and control disease. Special emphasis will be 
given to basic and applied research in such areas as nutrition, 
genetic research, diabetes, radiation and other environmental haz-
ards, aging and senile dementia. 

National Science Foundation.—The National Science Founda-
tion is of particular importance among Federal agencies in its 
support for basic research across all scientific disciplines. 

Obligations for the conduct of R. & D. of the National Science 
Foundation are estimated to total $1,056 million in 1981, including 
$952 million for the support of basic research. This represents an 
increase of $138 million or 17% over 1980 and further reflects the 
administration's strong commitment to basic research. In 1981 the 
Foundation will: 

• Assist in maintaining Government-wide balance in support of 
basic research across all fields of science and engineering in 
the national interest, with particular emphasis on the physi-
cal sciences and engineering; 

• Expand several activities that encourage cooperation among 
scientists in industry and universities, as part of the adminis-
tration's policy to foster industrial innovation; 

• Embark on a 10-year, $700 million program, funded jointly by 
industry, of scientific drilling on the ocean margins using the 
Government-owned ship, Glomar Explorer; and 

• Initiate a cost-shared program of facility upgrading at the 
Nation's most productive research universities. 

Interagency R. & D. programs.—Among the R. & D. programs 
proposed in the 1981 budget are seven of particular note that 
involve more than one department or agency. These are illustrative 
of many areas in which agencies cooperate in research and develop-
ment to insure effective overall use of Federal funds. 
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• Industrial innovation initiatives.—The 1981 budget provides 
new and strengthened programs in the Department of Com-
merce and the National Science Foundation to facilitate inno-
vation throughout American industry. These initiatives are 
part of a comprehensive effort to encourage industrial innova-
tion and productivity. The chief thrust of the administration's 
industrial innovation program is in initiatives that do not have 
a budgetary impact, as in the improvement of the patent 
system or of the regulatory procedures. However, the budget 
does provide funds to implement some new initiatives. Obliga-
tions in the two agencies are expected to total approximately 
$50 million in 1981. 

Also contributing to industrial innovation and productivity over 
the long term are the following three interagency programs: 

• Cooperative automotive research.—A new joint government/ 
industry program in basic automotive research is proposed for 
Federal funding from the energy windfall profits tax. This 
research, supported by the Department of Transportation and 
involving other agencies including the NSF, will contribute to 
the automotive technologies of the future. The Government 
share of the costs of the program are estimated to be up to 
$800 million over 10 years, with matching funds from indus-
try of up to $500 million. 

• Experimental computer science.—Special efforts will be under-
taken in 1981 by the Department of Defense and the NSF to 
increase the strength of experimental computer science in 
academic institutions. The two agencies are expected to obli-
gate at least $6 million in 1981. Computation and communica-
tion form a large and growing component of the economic, 
intellectual, and military strength of the Nation, and the 
results of this research will help to maintain U.S. supremacy 
in these areas in the future. 

• Microelectronics and submicron science and technology.—Com-
plementary efforts of the Department of Defense, the Nation-
al Science Foundation and the National Bureau of Standards 
in the field of microelectronics and submicron science and 
technology will be strengthened in 1981. These efforts, begun 
in 1980, address a technology that is important for the indus-
trial strength and defense of the Nation. This technology is 
the next step in the development of faster and less expensive 
electronic devices, as well as applications of other small-scale 
devices and structures, such as in biomedical and chemical 
research. Obligations across the three agencies are estimated 
to total about $51 million in 1981. 
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Other significant interagency efforts that are supported in 1981 
include: 

• Agriculture and resources inventory surveys through aerospace 
remote sensing (AgRISTARS).—Five agencies plan expanded 
efforts to assess the value of space remote sensing data in two 
areas: obtaining early warnings and timely quantitative esti-
mates of crop conditions; and improving worldwide agricultur-
al production forecasting capabilities. The Departments of Ag-
riculture, Commerce, Interior, and NASA and AID are the 
participating agencies. Total funding is estimated to increase 
from $31 million in 1980 to $51 million in 1981. The 6-year 
program features the development of improved yield models 
using satellite obtained weather, soil moisture and crop spec-
tral data. 

• National oceanic satellite system.—In 1981 the administration 
is proposing a national oceanic satellite system (NOSS) to be 
developed jointly by the National Aeronautics and Space Ad-
ministration and the Departments of Defense and Commerce. 
This operational demonstration system would provide global 
ocean data for use in marine weather forecasting and climate 
studies, marine transportation, and defense applications. Obli-
gations for this program are estimated to be $24 million in 
1981. 

• Minority research apprenticeships program.—A joint effort 
among the National Science Foundation, the National Insti-
tutes of Health, the Environmental Protection Agency, the 
Departments of Energy, Agriculture, and Defense, and NASA, 
this program is intended to stimulate broader interest in mi-
nority communities in careers in science and engineering, and 
to establish individual working relationships between stu-
dents and active researchers. Individual researchers who wish 
to participate in the program will submit a request to supple-
ment existing or pending research grants, contracts, or intra-
mural project statements. The participating agencies are ex-
pected to obligate $5 million in 1981 to establish 2000 appren-
ticeships. 

CONDUCT OF BASIC RESEARCH 

The Federal Government supports about two-thirds of the Na-
tion's basic research effort, that is, the search for new knowledge 
and understanding of fundamental natural phenomena and proc-
esses. Research in such fields as chemistry, physics, biology, astron-
omy, materials, oceanography, and Earth sciences precedes and 
underlies the advancement of applied science and long-term tech-
nology development. Universities and colleges, other nonprofit or-
ganizations, and a number of industrial firms also support basic 
research. But from a national point of view, as a whole they tend 
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to underinvest in such research either because their resources are 
limited (as in the case of universities or nonprofit organizations); or 
because the results do not lead in the near-term to the develop-
ment of patentable and marketable new processes and products (as 
in the case of private industry). 

Obligations for the conduct of basic research (included in funds 
for the conduct of R. & D.) are estimated to increase from $4.5 
billion to $5.1 billion in 1981, an increase of 12%. Taking into 
account anticipated cost increases in 1981, this will provide a real-
dollar growth of nearly 3%. 

The allocation of funds provided in the 1981 budget for basic 
research recognizes the need not only to maintain a vigorous na-
tional research effort in all areas of scientific inquiry, but also to 
strengthen basic research in specific areas of national concern and 
Government responsibility. These two aspects of Federal support 
for basic research—to expand the knowledge base and to address 
critical problems—have resulted in several relatively large in-
creases in agencies where both purposes are served—e.g., DOE, 
DOD, and USDA—in addition to increases in the NSF. Special 
emphasis is also being given in these agencies to strengthening basic 
research in the physical sciences and engineering, which have not 
shared fully in funds appropriated for basic research. 

While the administration recognizes the special role of the Fed-
eral Government in supporting basic research in the national inter-
est, private investment in basic research is critical to the overall 
national effort. Industry, as well as the Federal Government, should 
seek to strengthen its support. 

Table K-3 summarizes Federal support for the conduct of basic 
research by agency. 
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Table K -3 . CONDUCT OF BASIC RESEARCH BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars)1 

Obligations Outlays 

Department or agency 1979 1980 1981 1979 1980 1981 Department or agency 
actual estimate estimate actual estimate estimate 

Health and Human Services 1,576 1,728 1,840 1,390 1,561 1,694 
(National Institutes of Health)., (1 ,461) (1 ,604) (1 ,704) (1 ,295) (1 ,445) (1 ,578) 
National Science Foundation 730 814 952 704 774 869 
Energy 464 523 593 456 524 584 
National Aeronautics and Space Ad-

ministration 513 535 581 465 502 542 
Defense—military functions 362 431 523 320 383 471 
Agriculture 257 289 324 232 244 262 
Interior 77 76 78 74 72 79 
Smithsonian Institution 36 39 44 36 39 43 
Commerce 25 28 36 24 28 37 
Education 20 20 25 15 19 22 
Environmental Protection Agency 10 14 19 3 8 18 
All other2 30 32 58 31 30 58 

Total 4,101 4,531 5,074 3,748 4,184 4,679 

1 Amounts reported in this table are included in totals for conduct of R. & D. 
2 Includes the Departments of Justice and Labor; the Veterans Administration, the Federal Emergency Management Agency, the Tennessee Valley 

Authority, the Corps of Engineers, the Federal Trade Commission, the Library of Congress and Funds Appropriated to the President. 

SUPPORT OF R. & D. AT COLLEGES AND UNIVERSITIES 

Within the $36.1 billion proposed for R. & D. in 1981, $4.6 billion 
will be obligated by the Federal agencies for the conduct of re-
search and development in colleges and universities (including 
medical schools). More than two-thirds of the direct support of 
R. & D. in these institutions is provided by the Federal Govern-
ment. This does not include funds that flow indirectly to colleges 
and universities through the support of national laboratories or 
other intermediaries. 

Researchers at colleges and universities continue to be the pri-
mary performers of basic research not only for the Federal Govern-
ment, but also for the Nation as a whole. Academic researchers 
will benefit significantly from the continued growth in basic re-
search provided in the 1981 budget. This growth is intended not 
only to encourage academic scientists to undertake innovative re-
search, but also to assist in ameliorating some of the problems 
currently associated with the performance of research in colleges 
and universities, including the growing obsolescence of equipment 
and the lack of opportunities for young investigators. 

Approximately half of the Federal R. & D. funds that colleges 
and universities receive is for the conduct of basic research; ap-
proximately one-third for applied research (primarily medical), and 
the remainder for development activities. HHS and the National 
Science Foundation are the major sponsors of R. & D. conducted at 
colleges and universities. 
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Table K-4 summarizes Federal R. & D. support at universities 
and colleges by agency. 

Table K-4. SUPPORT OF RESEARCH AND DEVELOPMENT AT UNIVERSITIES AND COLLEGES 
(In millions of dollars)1 

Obligations Outlays 

Department or agency 1979 1980 1981 1979 1980 1981 
actual estimate estimate actual estimate estimate 

Health and Human Services 1,932 2,097 2,244 1,691 1,896 2,075 
(National Institutes of Health) (1J70) (1,929) (2,057) (1,564) (1,749) (1,921) 
National Science Foundation 602 670 794 580 637 725 
Defense—military functions 364 401 443 341 376 416 
Energy 292 323 364 281 320 361 
Agriculture 206 223 236 169 194 215 
National Aeronautics and Space Ad-

ministration 144 163 174 127 147 157 
Agency for International Develop-

ment 67 53 58 49 40 49 
Environmental Protection Agency 50 53 53 34 42 42 
Education 47 49 53 38 34 47 
Interior 40 45 49 38 42 44 
Commerce 29 37 37 28 36 36 
Transportation 19 20 21 18 19 19 
Institute for Scientific and Techno-

logical Cooperation 18 13 6 10 18 13 10 
Labor 13 11 12 13 11 12 
All other2 27 30 39 25 27 37 

Total 3,833 4,192 4,590 3,430 3,828 4,246 

1 Amounts reported in the table are included in totals for Conduct of R. & D. 
2 Includes Departments of Justice, State, Treasury, and Housing and Urban Development; the Nuclear Regulatory Commission, the Smithsonian 

Institution, the Corps of Engineers, the Federal Emergency Management Agency, the U.S. Office of Personnel Management, the Veterans Administration, 
the Arms Control and Disarmament Agency, the Tennessee Valley Authority, the Consumer Product Safety Commission and Funds Appropriated to the 
President. 

R. & D. FACILITIES 

Amounts for scientific and engineering facilities are considered 
separately from funding for the conduct of R. & D. Obligations for 
the construction or renovation of facilities, including research li-
braries; the acquisition of major items of equipment and 
demonstration plants used for conducting R. & D. or for testing and 
evaluation will remain nearly constant, at about $2.0 billion in 
1981. 

The majority of the funds for R. & D. facilities are for applied 
research and development projects and demonstrations. Included in 
the 1981 budget, for example, are funds for: 

• Solvent-refined coal and high-Btu gas demonstration plants in 
the Department of Energy budget; 

• Facility construction for the Solar Energy Research Institute in 
Golden, Colo.; 

• Matching funds to upgrade facilities at the Black land-grant 
colleges of 1890, part of the agricultural research system; and 
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• Facility construction by NASA at Moffett Field, Calif., to 
investigate factors that cause human error in aircraft acci-
dents. 

The 1981 budget also proposes funds for several basic research 
facilities that will upgrade the Nation's capability and capacity to 
seek new knowledge at the frontiers of science, for example: 

• Continued funding by the Department of Energy of the inter-
secting storage accelerator (ISABELLE), at Brookhaven Na-
tional Laboratory, which will be the most powerful physics 
research facility of its type in the world; 

• Funding for the highest priority construction project in nucle-
ar physics, the Argonne Tandem Linac Accelerator at Ar-
gonne National Laboratory; and 

• Funding for the construction of a coastal research vessel by 
the National Science Foundation to continue a long-term pro-
gram of modernizing the academic oceanographic research 
fleet. 

Table K-5 summarizes Federal support for R. & D. facilities by 
major departments and agencies. 

Table K-5. RESEARCH AND DEVELOPMENT FACILITIES BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars)1 

Obligations Outlays 

Department or agency 1 9 7 9 1 9 8 Q i g g l i g 7 g 1 9 8 Q 1 9 8 1 

actual estimate estimate actual estimate estimate 

Energy 
Defense—military functions 
National Aeronautics and Space Ad-

ministration 
Health and Human Services 
(National Institutes of Health) 
Agriculture 
All other1 

Total 

822 1,309 1,257 
270 369 445 

148 156 120 
51 46 47 

(49) (42) (32) 
23 38 37 
99 113 93 

1,412 2,029 2,000 

690 1,032 1,179 
236 306 383 

133 155 163 
74 66 42 

(73) (64) (36) 
22 36 42 

100 134 98 

1,254 1,729 1,907 

1 Includes the Departments of Transportation, Interior, and Commerce; the Tennessee Valley Authority, the National Science Foundation, the Veterans 
Administration, the Environmental Protection Agency, the Consumer Product Safety Commission, and the Smithsonian Institution. 

PART II: AGENCY R. & D. PROGRAMS 

Funding of R. & D. by the 31 agencies reporting obligations and 
outlays for this purpose is shown in table K-6. 

Summaries follow of the R. & D. activities of the 14 agencies that 
support more than 98% of federally funded R. & D. 
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Table K-6. CONDUCT OF RESEARCH AND DEVELOPMENT BY MAJOR DEPARTMENTS AND 
AGENCIES 

(In millions of dollars) 

Obligations Outlays 

Department or agency 1979 1980 1981 1979 1980 1981 
actual estimate estimate actual estimate estimate 

Defense—military functions 12,463 13,781 16,565 11,454 13,253 15,169 
National Aeronautics and Space Ad-

ministration 4,411 5,114 5,617 4,064 4,858 5,277 
Energy 4,588 4,919 5,106 4,413 4,871 5,088 
Health and Human Services 3,485 3,784 4,011 3,068 3,428 3,661 
(National Institutes of Health) (2,952) (3,191) (3,355) (2,637) (2,895) (3,100) 
National Science Foundation 805 897 1,056 775 853 964 
Agriculture 670 743 786 611 652 670 
Environmental Protection Agency 410 415 445 337 384 413 
Interior 405 419 415 393 396 413 
Labor 137 279 385 102 277 374 
Transportation 357 353 379 340 332 348 
Commerce 334 371 379 305 347 394 
Nuclear Regulatory Commission 157 204 228 141 182 204 
Education 164 146 156 128 151 154 
Veterans Administration 130 134 142 117 126 135 
All other1 368 397 465 331 368 456 

Total, conduct of R. & D. 28,883 31,956 36,136 26,578 30,477 33,717 

1 Includes the Departments of Housing and Urban Development, Justice, Treasury and State; the Tennessee Valley Authority, the Agency for 
International Development, the Institute for Scientific and Technological Cooperation, the Smithsonian Institution, the Corps of Engineers, the Federal 
Emergency Management Agency, the Arms Control and Disarmament Agency, the Consumer Product Safety Commission, the Federal Communications 
Commission, the Advisory Commission on Intergovernmental Relations, the Federal Trade Commission, the Library of Congress, the U.S. Office of Personnel 
Management, and Funds appropriated to the President. 

DEPARTMENT OF DEFENSE 

At $17.0 billion, obligations for DOD research and development 
budget, including R. & D. facilities, comprise about 45% of total 
Federal funding for research and development in 1981. DOD will 
received 69% of the overall increase for Federal R. & D. DOD 
research and development ranges from support of basic research, 
primarily in the physical sciences, to full scale development of 
hardware and its test and evaluation. The primary purpose of DOD 
R. & D. is to provide new strategic and tactical weapons and 
supporting systems to improve the Nation's defense. 

In 1981, DOD obligations for the conduct of R. & D. will increase 
by $2.8 billion to $16.6 billion, or by 20%. DOD funding of basic 
research will increase 21%, from $431 million in 1980 to $523 
million in 1981. Funding for R. & D. facilities will increase by $76 
million in 1981 to a total of $445 million. By mission category, 
major R. & D. efforts for 1981 include: 

Technology base and advanced technology development.—There 
will be real growth in this category above the 1980 level to provide 
choices for future systems development and to avoid technological 
surprise. Examples of areas being emphasized include materials 
research, electronics, environmental research, and behavioral re-
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search relevant to combat situations. Also, efforts on high energy 
lasers and particle beams will continue for potential weapons appli-
cations. Work on very high speed integrated circuits will proceed to 
provide improvements in electronic processing, volume, weight 
power consumption, and reliability to meet future military system 
needs. Collaborative efforts with other agencies will be pursued in 
several areas. 

Strategic programs.—Full-scale development of the M-X intercon-
tinental ballistic missile and of the air-launched cruise missiles will 
continue. Options for a new cruise missile carrying aircraft will be 
explored. Efforts will continue on ballistic missile defense and on 
anti-satellite system development. 

Tactical programs.—These R. & D. programs support the develop-
ment of systems to increase the capability of U.S. general purpose 
and theater nuclear forces to enhance the defense of NATO and to 
develop the capability to project force rapidly anywhere in the 
world. Major Army programs include development of the Pershing 
II theater nuclear missile system and a series of antitank missiles, 
integration of a larger gun with the XM-1 tank,and development 
of an attack helicopter. The Air Force is developing airfield and 
armor attack munitions, night all-weather capabilities for its air-
craft, the ground-launched cruise missile and the CX long-range 
transport aircraft. The Navy is developing a lower cost attack 
submarine, a new destroyer, the sea-launched cruise missile and 
the LAMPS III antisubmarine helicopter. Subsystems to enable 
more effective use of existing weapons systems will be emphasized 
over the next several years as several major systems make the 
transition from development to production. These subsystems in-
clude avionics, command and control systems, and munitions. 

Intelligence and Communication, Program Management and Sup-
port.—R. & D. supported by these programs is directed toward 
improvements in defense intelligence systems, command control 
and communications programs, and test and evaluation capabili-
ties. Major increases in strategic communications and selected tac-
tical radios are planned in 1981. Work will also continue in such 
areas as the use of technology to reduce manufacturing costs and 
to extend the life and capability of existing defense systems. 

NATO cooperation.—A framework will be developed for improved 
cooperation with U.S. allies. Efforts are underway to to utilize for 
common advantages the capabilities of NATO's defense industry 
and to encourage dual production of new weapon systems, as, for 
example, production in the United States of the French/German-
developed ROLAND air defense system. An approach to obtain 
greater efficiency within NATO development programs is a propos-
al for the United States to develop an advanced medium-range air-
to-air missile, while the NATO countries develop the next genera-
tion short-range missile. 
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Table K-7. DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

1979 1980 1981 
Type of activity actual estimate estimate 

OBLIGATIONS 
Conduct of R. & D.: 
Research, development, test, and evaluation: 

Technology base 
Advanced technology development 
Strategic programs 
Tactical programs 
Intelligence and communications 
Programwide management and support 

Other appropriations 

Total conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 

Total, obligations 

1,976 2,150 2,656 
542 619 612 

2,078 2,231 3,267 
4,984 5,371 5,715 

748 1,114 1,530 
1,693 1,788 2,254 

441 508 532 

12,463 13,781 16,565 

(362) (431) (523) 
270 369 445 

12,733 14,149 17,011 

OUTLAYS 
Conduct of R. & D 11,454 13,253 15,169 
R. & D. facilities 236_ 306_ 383 

Total, outlays 11,690 13,559 15,552 

DEPARTMENT OF ENERGY 

The Department of Energy, established in 1977, is the major 
Federal agency for the planning, coordination, and conduct of 
energy R. & D. programs. DOE also funds a substantial program of 
R. & D. related to the development and testing of nuclear weapons. 

Obligations for the conduct of R. & D. by DOE will total $5.1 
billion in 1981. Of this total, obligations for the conduct of nonmili-
tary R. & D. are estimated to be $3.8 billion in 1981. Obligations for 
the conduct of R. & D. for military purposes will increase from $1.2 
billion in 1980 to $1.3 billion in 1981. Obligations for the conduct of 
basic research in DOE will grow from $523 million in 1980 to $593 
million in 1981, 13% above the 1980 level. Obligations for construc-
tion and equipment will total $1.3 billion in 1981, a decrease of $52 
million below the 1980 level. 

Energy.—Continuing increases in the price of energy have pro-
vided greater incentives for both conservation and expanded 
energy exploration and development. 

In energy R. & D., more intensive efforts will be made in solar, 
fossil, and fusion technologies, and a strong R. & D. base in nuclear 
fission will be maintained. The emphasis on solar reflects the ad-
ministration's belief that solar can, in time, make a significant 
contribution as an environmentally attractive, renewable energy 
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supply. The overall increase of 20% in solar applications funding 
will expand activities necessary to establish cost and performance 
goals in the market place and to facilitate market development. 
Emphasis in solar technology will include systems developments 
for strengthening the technological base, specific developments in 
photovoltaics and solar thermal electric, and support for interna-
tional agreements to exchange information and to cooperate in 
solar projects. 

R. & D. on other nonnuclear technologies will be increased in 
1981. R. & D. on coal conversion processes places emphasis on 
improving efficiency, and on the economics of products from new proc-
esses. Improvements in coal liquefaction science are expected from 
fundamental studies of coal structure, chemistry, mechanisms of 
hydrogen transfer, catalysts, and improved instrumentation and 
reaction diagnostics. Exploratory research in indirect liquefaction 
to produce hydrocarbons similar to gasoline from synthesis gas will 
be expanded. Attempts will be made to integrate the gasification step 
with new synthesis gas conversion systems. Continuing advanced 
research will be directed to upgrading of coal derived liquid products 
for engine fuels. 

R. & D. on nuclear technologies will focus on safety, waste man-
agement, and breeder research. The gas cooled breeder reactor 
program will be brought to an orderly conclusion in 1981 and the 
gas cooled thermal reactor program will be phased out. Additional 
developments in thermal reactor technology will include technical 
investigations of the disabled reactor at Three Mile Island in order 
better to understand the recent accident and to help prevent such 
accidents in the future. 

In 1981, DOE will increase both inertial confinement and mag-
netic fusion funding. In inertial confinement this will mean broad-
ening and deepening the program's technology base in order to 
guarantee understanding of the dominant physics issues of inertial 
confinement. In magnetic confinement there will be increased sup-
port of concepts beyond present-day tokamaks, which have intrinsic 
disadvantages as reactors. This focus on a number of critical tech-
nical issues will permit upcoming major decisions to be made with 
greater confidence. 

In the conservation program, new studies and analyses of diverse 
building types will be conducted to provide information on energy 
savings from conservation measures. This information will also 
contribute to the development of effective energy audit criteria and 
motivate consumers to adopt energy cost saving strategies in their 
purchase decisions. In the industrial energy conservation program, 
R. & D. on waste heat reduction, industrial cogeneration, and 
process efficiency improvements should contribute to further 
energy savings. In the transportation energy conservation program, 
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developmental activities will continue on electric and hybrid vehi-
cles and advanced automobile engines. 

Basic energy science initiatives to strengthen and support 
the spectrum of DOE energy technologies are being continued. 
These include broadened use of new facilities for research on com-
bustion, nuclear, electromagnetic and diagnostic phenomena. Mate-
rials sciences research includes emphasis on waste isolation and 
high temperature materials. Chemical sciences initiatives include 
solar photoconversion, catalysis and combustion research. Several 
new exploratory energy concepts, not yet mature enough for fund-
ing in the energy technology program, are being evaluated in an 
advanced energy concepts program. 

General science.—The general science programs of the Depart-
ment of Energy—high energy and nuclear physics, and life sciences 
research and nuclear medicine applications—support long-range, 
basic research that provides fundamental scientific knowledge. In 
1981, DOE will continue its emphasis on providing new facilities 
for the advancement of knowledge in high energy and nuclear 
physics. The research effort will be maintained at slightly above 
the current level. 

National defense.—The nuclear weapons programs will support 
the continued development and production of new nuclear weapons 
for the Nation's nuclear arsenal. These programs also support the 
development of improved technologies for monitoring nuclear 
weapons treaties, and the development of improved technologies 
and methods for safeguarding nuclear materials. Efforts have been 
increased to develop improved technologies and methods for the 
safe storage and disposal of radioactive wastes produced by the 
national defense programs. Efforts will be continued to develop im-
proved propulsion reactors for naval vessels. 

Facilities.—The energy R. & D. budget includes construction 
funds for two solvent-refined coal demonstration plants and for a 
high Btu gas demonstration plant. Funds are also provided for 
facility construction at the Solar Energy Research Institute in 
Golden, Colo. 

The high energy physics program includes funds for continuation 
of the Isabelle accelerator at the Brookhaven National Laboratory 
and the energy saver project at the Fermi National Laboratory. In 
addition in 1981 funds would be used to start the Tevatron, phase I 
project at Fermilab and the Argonne Tandem Linac Accelerator 
System (ATLAS) project at Argonne National Laboratory. 
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Table K-8. DEPARTMENT OF ENERGY—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

1979 1980 1981 
Type of activity actual estimate estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Energy 
General sciences 
National defense 

Total conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 

Total obligations 

3,418 3,404 
342 377 

1,159 1,325 

4,919 5,106 

(523) (593) 
1,309 1,257 

5,410 6,227 6,363 

OUTLAYS 
Conduct of R. & D 4,413 4,871 5,088 
R. & D. facilities 690 1,032 1,179 

Total outlays 5,103 5,904 6,266 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

The entire NASA budget is classified as research and develop-
ment. In 1981, the agency will continue flight missions launched in 
prior years (e.g. Voyagers to the outer planets) and development of 
major projects including the Space Shuttle. The budget plan for the 
conduct of R. & D. will increase by $503 million in 1981 to a total 
of $5.6 billion, and the plan for construction of facilities will de-
crease by $36 million to a total of $120 million as a result of the 
completion of Space Shuttle facilities and major wind tunnels. 
These R. & D. changes are related to the development, procure-
ment, and operational planning of the Space Shuttle, the develop-
ment of major space science and space applications flight projects 
mentioned below, advanced space and aeronautical technology de-
velopment, and basic supporting activities. 

Shuttle development, testing and procurement of a fleet of four 
orbiters will continue in the space transportation systems program 
area. The Shuttle will provide the capability for a wide variety of 
uses, with greater flexibility and cost savings than is possible with 
expendable launch vehicles. It will make possible the retrieval of 
spacecraft from orbit for reuse; service and repair of spacecraft in 
orbit; and the operation of space laboratories, such as the Euro-
pean-built Spacelab, for scientific and technology application pur-
poses. Shuttle approach and landing tests were first performed in 
1977, and the first manned orbital flight is planned for late in 1980. 
NASA plans to achieve an operational capability not earlier than 
the end of 1981 to launch and land shuttle orbiters from the 
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Kennedy Space Center in Florida and, in 1984, to do the same from 
the Vandenberg Air Force Base in California. 

Major space science projects are continuing flight missions and 
others are being developed. Inflight projects are conducting deep 
space astronomy from Earth orbit and others are exploring the 
solar system. During 1979, the High Energy Astronomy Observa-
tory-C (HEAO) joined other spacecraft in Earth orbit; most of these 
spacecraft will continue their flight missions well beyond 1981. 
Planetary flight projects will continue their exploration of the 
planets: Pioneer 10 and 11 explored Jupiter in 1973-74, Pioneer 11 
encountered Saturn in 1979, and both spacecraft will escape the 
solar system; two Voyager spacecraft, launched in 1977, have suc-
cessfully encountered Jupiter and are now enroute to Saturn, and 
Voyager 2 is planned to go on to Uranus; and Pioneer-Venus will 
continue sending back data from orbit around Venus through 1981. 

Development work is planned to continue through 1981 on proj-
ects approved in prior years. The most powerful astronomical in-
strument ever built, the space telescope, is expected to be launched 
by the Shuttle in 1983. The telescope will be capable of viewing 
objects as far away as 60 billion light-years from an Earth orbit 
well above the obscuring effects of the Earth's atmosphere. In 
addition, development work will continue on astronomy experi-
ments to be flown inside the European-built Spacelab in the Shut-
tle. The International Solar Polar Mission is being developed for an 
expected launch in 1983 to study the Sun's polar regions for the 
first time. Finally, the Galileo mission to Jupiter is planned to 
continue in the development phase for planned dual Shuttle 
launches in 1984. 

The 1981 budget provides for the initiation of a new project in 
high energy astrophysics, the gamma ray observatory (GRO). The 
GRO will be launched in 1985 and will provide the highest sensitiv-
ity study of space in the gamma ray spectral region. The project is 
expected to increase significantly basic knowledge about the uni-
verse by studying objects such as quasars and black holes in the 
relatively unexplored gamma ray region. 

In space and terrestrial applications, the 1981 budget continues 
to emphasize the development and demonstration of the practical 
applications of space technology to explore the potential use of 
such technology in meeting national needs (e.g., land use manage-
ment and conservation of natural resources). 

The NASA activities involving civilian land remote sensed data 
from space will be managed under an integrated plan involving 
several Federal agencies. The President has recently designated 
the National Oceanic and Atmospheric Administration in the De-
partment of Commerce to manage an operational Earth resources 
remote sensing system. NASA will continue to carry out the neces-

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

1981



320 THE BUDGET FOR FISCAL YEAR 1981 

sary research and development. The NASA Landsat-3 is continuing 
operations in space, and Landsat-D, scheduled for launch in late 
1981, or early in 1982, is expected to enhance the experimental use 
of space based platforms in a variety of applications, such as fore-
casting crop production for the agriculture initiative. The Landsat-
D is expected to insure the continuity of Landsat data for foreign 
and domestic users into the mid-1980's. 

The 1981 budget provides for a continued agriculture research 
initiative in cooperation with the Department of Agriculture and 
other Federal agencies, to investigate further the value of space 
remote sensing data for global, repetitive monitoring of agricultur-
al crop conditions. This initiative will place emphasis on the evalu-
ation of remote sensing data to improve our ability to forecast 
worldwide production of crops such as corn, wheat, soybeans, 
barley, and rice. Data from spacecraft have the potential for deter-
mining conditions early in the growing season, monitoring progress 
of the crop and assessing the extent of crop damage caused by 
adverse weather conditions or blight. Early assessment of the likely 
status of foreign crops is important in agricultural planning in the 
United States. 

As part of the administration's program in climate research, the 
1981 budget proposes funds for continued development of Earth 
radiation budget instruments that will be included on NOAA satel-
lites to be launched in 1982 and 1983 by the Shuttle. NASA plans to 
launch a satellite in 1983 with similar instruments. The Earth's 
radiation budget is the amount of solar energy absorbed by the Earth 
in a given region minus the energy emitted back to space by the 
region. 

In the area of ocean monitoring, the 1981 budget includes a 
national oceanic satellite system to provide, in cooperation with 
the National Ocean and Atmospheric Administration and the De-
partment of Defense, an operational capability to obtain oceanic 
data by remote sensing from space. 

Space remote-sensing techniques have the potential to improve 
our ability to manage critical Earth resources. Studies to define the 
most effective and economic combination of instruments and plat-
forms will be conducted to determine the best ways for providing 
such remote sensing data through the 1980s. Additional studies for 
better integration of current remote sensing capabilities are also 
planned. In addition, NASA is developing ways to use the Spacelab 
(to be flown in the Shuttle) for materials processing, technology 
development, and other applications. 

Aeronautical research and technology programs will continue to 
develop technology for greater fuel efficiency, safety and reduced 
noise in future civil aircraft and to maintain the U.S. technological 
lead in the field of aeronautics. New initiatives are being proposed 

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

1981



SPECIAL ANALYSIS F 321 

for advanced turboprop technology that have the potential of in-
creasing the fuel efficiency of future aircraft by more than 20% 
over current designs, and for the study of the "hot section" (i.e. 
combustor parts) of turbine engines to improve their durability and 
performance. Emphasis is also being placed on helicopter research 
to improve the performance and noise characteristics of helicopters 
and on variable cycle engine technology for improved high speed 
aircraft engines. 

Table K-9. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION—RESEARCH AND 
DEVELOPMENT 

(In millions of dollars) 

1979 1980 1981 
Program and type of activity actual estimate estimate 

BUDGET PLAN 
Conduct of R. & D.: 

Space transportation systems 2,012 1 2,404 2,738 
Space science 505 601 668 
Space and terrestrial applications 284 344 395 
Space research and technology 107 116 115 
Aeronautical research and technology 264 308 291 
Energy technology 5 3 4 
Supporting activities 300 332 359 
Research and program management 934 1,006 1,047 

Total conduct of R. & D 4,411 5,114 5,617 

Total conduct of basic research, included 
above (513) (538) (581) 

R. & D. facilities 148 156 120 

Total, budget plan 4,559 5,270 5,737 

OUTLAYS 
Conduct of R. & D 4,064 4,858 5,277 
R. & D. facilities 133 155 163 

Total outlays 4,197 1 5,013 1 5,440 

1 Includes proposed supplemental for Space Shuttle: 
1980 1981 

Budget authority 300 
Outlays 200 90 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 

With the establishment of a separate Department of Education 
in 1979, the former Department of Health, Education, and Welfare 
became the Department of Health and Human Services. Depart-
ment of Health and Human Services (HHS) obligations in 1981 for 
the conduct of R. & D. will increase by $227 million over the 1980 
level, to $4.0 billion. Within this total, basic research will increase 
6.5% to $1.8 billion. Obligations for R. & D. facilities will be $47 
million. 

310-700 0 - 80 - 21 
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Over 80% of the Department's R. & D. funds are devoted to the 
National Institutes of Health. The primary mission of the National 
Institutes of Health is to advance the Nation's capabilities for the 
prevention, diagnosis, and treatment of disease through biomedical 
research. The level of R. & D. obligations in 1981 is estimated to be 
$3.4 billion, an increase of $165 million above the 1980 level of $3.2 
billion. This increase will insure stability and continuity in the 
vast biomedical research enterprise permitting approximately 5,000 
new and competing awards to individual researchers or research 
teams. The following efforts are among the most significant activi-
ties to be supported: 

• Studies of the cause and prevention of diseases associated 
with such environmental agents as chemicals and radiation; 

• Studies to provide a better understanding of the role of nutri-
tion in cancer, cardiovascular disease, childhood development, 
and aging; 

• Research in the neurosciences and genetics, including areas 
related to neurologic disorders such as Huntington's disease; 

• Increased research on reversible causes of mental deteriora-
tion in the elderly; 

• Emphasis on research into the causes, treatments, and pre-
vention of diabetes; and 

• New initiatives in international health to expand research on 
tropical diseases. 

Additional R. & D. funds are devoted to health related research 
supported by several agencies: the Alcohol, Drug Abuse and Mental 
Health Administration (ADAMHA), The Food and Drug Adminis-
tration (FDA), the Center for Disease Control (CDC), the Health 
Services Administration (HSA), the Health Care Financing Admin-
istration (HCFA), and the Office of the Assistant Secretary for 
Health (OASH). At ADAMHA, increases for 1981 will permit an 
emphasis in mental health research on such areas as the neuro-
sciences and opiate receptors in the brain, mental illness in chil-
dren and the elderly, health services and treatment assessment 
research for special population groups; and in alcohol and drug 
abuse research, on the health effects of marijuana, genetic markers 
for alcoholism, and the special alcohol and drug abuse problems of 
women, youth, and other population groups. Increases are provided 
for FDA's research in support of its regulatory responsibilities, 
including funds for construction of a modern research facility; 
CDC's research undertaken by the National Institute for Occupa-
tional Safety and Health (NIOSH) to develop criteria on toxic 
materials and other workplace hazards; and for research undertak-
en by the OASH on health services and health statistics, as well as 
health care technology assessments. The research programs of the 
HSA in community health, involving primarily Public Health Serv-
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ice hospitals and maternal and child health, will decrease slightly. 
HCFA will undertake new initiatives to measure the impact of 
health care financing programs and to determine the most effective 
means of delivering these programs. 

The total obligations for the conduct of R. & D. in human serv-
ices programs will increase by $11 million to $104 million. The 
Office of Human Development Services will continue to fund 
R. & D. activities that support its role in providing services to the 
aged, native Americans, and children. The Social Security Adminis-
tration will support applied research on income security, the effects 
of social insurance benefits, and the economic situation of low-
income persons not attached to the labor force. 

Obligations of $28 million are also included under Departmental 
Management for policy research to support basic and applied eco-
nomic, social, and statistical research. The activities include experi-
ments in income maintenance and national health insurance, and 
a Survey of Income and Program Participation. 

Table K-10. DEPARTMENT OF HEALTH AND HUMAN SERVICES—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

1979 1980 1981 
Program areas and organizational units actual estimate estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Health: 
National Institutes of Health 2 , 9 5 2 3 , 1 9 1 3 , 3 5 5 
Alcohol, Drug Abuse and Mental Health Ad-

ministration 2 1 6 2 3 7 2 6 2 
Center for Disease Control 7 4 9 2 9 5 
Food and Drug Administration 6 1 6 4 6 7 
Health Care Financing Administration 3 1 4 7 5 8 
Office of Assistant Secretary for Health 4 0 4 2 5 2 
Health Services Administration 1 8 1 8 1 7 
H e a l t h R p s n n r n p s A d m i n i s t r a t i o n 5 

Subtotal, Health 3 , 3 9 7 3 , 6 9 1 3 , 9 0 7 

Human Services: 
Office of Human Development Services 4 9 5 1 5 4 
Departmental Management 2 9 2 8 2 8 
Social Security Administration 11 1 4 2 3 

Subtotal, Human Services 8 9 9 3 1 0 4 

Total conduct of R. & D 3 , 4 8 5 3 , 7 8 4 4 , 0 1 1 

Total conduct of basic research, included 
above ( 1 , 5 7 6 ) ( 1 , 7 2 8 ) ( 1 , 8 4 0 ) 

R. & D. facilities 5 1 4 6 4 7 

Total, obligations 3,536 3,830 4,058 

OUTLAYS 
Conduct of R. & D 3 , 0 6 8 3 , 4 2 8 3 , 6 6 1 
R. & D. facilities 7 4 6 6 4 2 

Total, outlays 3,142 3,494 3,703 
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NATIONAL SCIENCE FOUNDATION 

NSF supports long-term fundamental research in all fields of 
science and engineering, applied research on selected problems, 
and efforts to improve the teaching and learning of science. The 
Foundation has a broad mandate to support the advancement of 
basic science and engineering in the United States and to balance 
Federal support across all scientific disciplines. Most NSF funds 
are awarded on a competitive basis to researchers in colleges and 
universities, the primary source of much of this Nation's new 
knowledge in science. 

NSF obligations for the conduct of R. & D. will increase from 
$897 million in 1980 to $1,056 million in 1981, an increase of $159 
million or 18% above 1980. In addition, $20 million will be obligat-
ed for research facilities in 1981. Funding for basic research pro-
grams will increase from $814 million to $952 million, or about 
17%, with particular emphasis on the physical sciences and engi-
neering. 

In 1981, the Foundation expects to emphasize basic work in a 
number of areas, among which are computer research, engineering, 
physics, chemistry, materials research, astronomy, earth sciences 
and ocean sciences. Special emphasis will also be placed on re-
search to underpin technological innovation and to promote cooper-
ation among industry, universities, and government. Funding will 
also be maintained for problem-focused research in such areas as 
earthquake hazards mitigation. 

Highlights of the Foundation's 1981 budget include: 
• Strengthening fundamental experimental work in computer 

science, microstructures, and other physical science and engi-
neering research that underlie improvements in the Nation's 
technological capability; 

• Initiation of a 10-year program of scientific deep ocean drill-
ing on the continental margins (a jointly funded program 
with the petroleum industry); 

• Expansion of support for high-quality research projects pro-
posed jointly by industry-university teams in all fields of sci-
ence and engineering; 

• Full operation of the Very Large Array radio astronomy fa-
cility at Socorro, N. Mex., and initial design of another ad-
vanced astronomical instrument, a 25-meter, millimeter-wave 
telescope; and 

• Expansion of international science and technology activities, 
including increased scientific cooperation with the People's 
Republic of China. 
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DEPARTMENT OF AGRICULTURE 

Obligations of the Department of Agriculture for the conduct of 
research and development, excluding the construction of facilities, 
will increase from $743 million in 1980 to $786 million in 1981. Of 
USDA's increase of $43 million, 80% will be for basic research 
including the expansion of the agriculture and resources inven-
tory surveys through aerospace remote sensing (AgRISTARS). 
AgRISTARS is an effort to develop the capability of applying space 
technology to the forecasting of crop yields. 

Almost all of the R. & D. conducted by the Department of Agri-
culture falls within three units: the Science and Education Admin-
istration; the Forest Service; and the Economics, Statistics, and 
Cooperatives Service. The Science and Education Administration 
obligates over 75% of the Department's R. & D. funds through its 
intramural programs (Agricultural Research) and the state cooper-
ative experiment stations (Cooperative Research). Agricultural Re-
search will obligate $407 million in 1981 to conduct R. & D. on the 
production of plants and animals and their protection from pests 
and diseases; on the use and improvement of soil, water, and air 
resources; on human nutrition; on the processing, marketing, 
safety and nonfood uses of agricultural products and by-products; 
and on consumer services. Research emphases in 1981 include inte-
grated pest management, human nutrition and health, aerospace 
technology, and basic research related to food production. 

Cooperative Research administers funds to State agricultural ex-
periment stations and other institutions for comparable research. 
In 1981, its obligations will increase from $191 million to $199 
million. Cooperative Research also administers a competitive extra-
mural grant program, initiated in 1978. In 1981, $25 million is 
requested for this program for critical basic research questions in 
such areas as the ability of plants to fix nitrogen and the ability of 
humans to utilize vitamins and minerals. 

In 1981, the Economics, Statistics, and Cooperatives Service will 
obligate $45 million for economic research. Emphasis will be placed 
on research on world demand for U.S. agricultural commodities, 
food demand research and policy analysis, and analysis of policy 
issues involving cooperatives. 

Forest Service R. & D. provides land managers with scientific 
knowledge to manage, protect and utilize forest and rangeland 
resources. Forest Service's 1981 research effort includes research 
on reforestation practices, new systems for producing high quality 
products from small trees and residues, biomass for energy, as well 
as research on mine-land areas, specifically oil shale and arid 
lands. The Forest Service will obligate $126 million for R. &. D. in 
1981. 
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ENVIRONMENTAL PROTECTION AGENCY 

EPA supports research and development to determine the 
sources and effects of pollution. Total obligations will increase for 
the conduct of R. & D. from $415 million in 1980 to $445 million in 
1981. This continues the efforts of the administration to strengthen 
and to improve the scientific bases for environmental standards and 
control strategies, and to evaluate and identify the most critical long-
range environmental problems. 

The single largest effort is the environmentally related energy 
research and development program designed to improve the basis 
for standard setting in the energy area as well as to evaluate 
improved emission standard technology. This program will increase 
from $101 million to $108 million in 1981. This effort will be directed 
primarily at improving the standard setting data for anticipated 
synthetic fuel installations. 

The next two largest program efforts are air and water quality 
research and development, comprising $70 million and $60 million, 
respectively, for 1981. The increases provided in the air program 
will supplement those resources in the energy area to improve 
standard setting for new energy sources. 

The research and development effort in the safe drinking water 
program will be increased by over $4 million in 1981 to a level of 
$27 million, primarily to fund an initiative to improve the ability of 
small communities in meeting national drinking water standards. 
The initiative will provide information to small communities on 
the applicability and feasibility of existing systems designed for 
small drinking water systems. 

The most significant increases in research and development will 
be in the hazardous waste program within the solid waste pro-
grams. Research in this area will increase by 86% in 1981, to a 
level of $26 million. The effort is designed to increase the scientific 
information to improve EPA's ability to evaluate permit requests. 
In addition, the funds will be utilized to assess and improve exist-
ing control technology for containing hazardous wastes. 

The toxic substances research program will also receive a sub-
stantial increase in 1981 of 32% to a level of $37 million. The 
thrust is to improve the scientific basis of the regulatory effort by 
expanding the development of test standards and environmental 
hazard evaluations of toxic substances. 

The basic research effort in EPA's interdisciplinary program was 
established in 1978 to identify and characterize emerging environ-
mental problems before crises arise, provide a commitment of sup-
port to important long-term studies, and support the development 
of new knowledge about fundamental environmental principles and 
concepts. Obligations for basic research will increase $5 million to 
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$19 million in 1981. Program emphasis will be placed on carcino-
gens, environmental benefits, biological monitoring, integrated as-
sessments of emerging or latent environmental problems. In addi-
tion, EPA will be contributing to a multiagency effort on acid rain. 

In addition to these areas of significant increase in 1981, EPA 
supports research in pesticides and radiation amounting to $12 
million in 1981 devoted to improving the regulatory efforts in these 
program areas. 

DEPARTMENT OF THE INTERIOR 

Obligations for the conduct of research and development for the 
Department of the Interior for 1981 are estimated at $415 million. 
This is a decrease of approximately $4 million below the level of 
the 1980 program. This total includes increases for the research 
and development programs of the Water and Power Resources 
Service, the Office of Water Research and Technology, the Fish and 
Wildlife Service, and the National Park Service. The Bureau of 
Mines will show a decrease because of the termination of the 
mined land demonstration program. 

The Department's R. & D. activities derive from a broad range of 
responsibilities for encouraging wise development of the Nation's 
energy and nonenergy mineral, water, land, and recreation re-
sources, and for managing those resources on the public lands in 
the public interest. 

In 1981, $154 million of the Department's R. & D. funds will be 
obligated in support of U.S. Geological Survey programs. These 
include research programs directed toward providing an accurate 
appraisal of the Nation's mineral resources, including new or im-
proved methods, techniques, and instruments for mineral explora-
tion on land and on the submerged continental shelf. Basic data 
will be developed on geologic principles and processes, on terrain 
and foundation conditions, and on causes of earthquakes. A better 
understanding is sought of basic principles of hydrology necessary 
for the appraisal and evaluation of the Nation's water resources, 
including the effects of underground waste storage. Research is 
also conducted on methods of applying Earth science resource data 
in urban decisionmaking processes and to the application of air-
craft and satellite acquired remote-sensed data in the Earth science 
field. 

The Bureau of Mines will obligate $110 million in 1981 for a 
program to investigate new technologies for surface and under-
ground coal, as well as nonfuel mining and mineral processing. 
This research is designed to lead to improvements in environmen-
tal control technology and in mine health and safety; research in 
nonfuel mining technology emphasizes productivity improvement 
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as well. Research on extraction, processing, and use of nonenergy 
minerals will help to assure an adequate supply of raw materials to 
meet expanding national needs. 

The Fish and Wildlife Service conducts basic and applied re-
search to increase knowledge about fish and wildlife, e.g., their 
nutrition, habitat needs, diseases, and migration patterns. The rela-
tionship of fish and wildlife to their environments, particularly the 
adverse impacts of toxic chemicals and other changes on the habi-
tat of species also is studied. Obligations for this R. & D. will total 
$85 million in 1981. 

The Office of Water Research and Technology will support re-
search on water conservation, water reuse, land/water problems of 
urbanization, floods and droughts, and desalting research. The 
Water and Power Resources Service supports research on the effi-
cient allocation and conservation of scarce water and water-related 
resources. Its programs include precipitation management with 
weather modification techniques, the development of water tech-
nologies for use in the solution of water and water-related prob-
lems, energy research and development of hydropower, and a new 
dam safety R. & D. program. Obligations for these programs will 
total $47 million in 1981. 

Other units within the Department with small R. & D. programs 
under $10 million include the Bureau of Land Management, the 
National Park Service, the Office of Surface Mining, and the Office 
of the Secretary. 

DEPARTMENT OF LABOR 

Obligations for the conduct of research and development in the 
Department of Labor are estimated to be $385 million in 1981, an 
increase of $106 million over the 1980 level. The Employment and 
Training Administration undertakes almost all of the Depart-
ment's R. & D. to develop and improve employment and training 
policies. Major R. & D. projects include: 

• development of program models to improve service for wel-
fare recipients and youth; 

• better effectiveness measures for the Job Service; 
• the net effects of CETA on participants' future earnings; 
• the most effective preventive and compliance strategy for 

OSHA; 
• the adequacy of private pensions; 
• the incentives for a safe and healthful workplace and the role 

of workers' compensation; and 
• the impact of the Targeted Employment Tax Credit. 

Almost all of the Department's increase in R. & D. funds will go 
to the Employment and Training Administration to develop and 
test models for the jobs portion of the administration's welfare 
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reform proposals. The increase will support the full operating level 
of these projects, involving 22,000 participants in 15 cities and 
counties. This program will provide job search assistance and feder-
ally assisted work and training opportunities to persons eligible for 
welfare. Under this activity, $281 million will be obligated in 1981. 

An additional $66 million will be obligated by the Employment 
and Training Administration to explore the relative effectiveness 
of different approaches in assisting economically disadvantaged 
and other youth to complete high school, enter the world of work 
and achieve job stability and advancement; to continue R. & D. in 
such areas as job sharing and flexible hours, wage systems and sex 
discrimination, and artificial barriers to employment; to focus on 
the effect of current and alternative unemployment insurance pro-
gram provisions; and to develop additional information on appro-
priate strategies for serving welfare recipients in employment and 
training progams. 

Other offices and agencies which conduct small R. & D. pro-
grams are the Labor Management Services Administration, the 
Employment Standards Administration, the Occupational Safety 
and Health Administration, the Bureau of Labor Statistics, the 
Bureau of International Labor Affairs, and the Office of the Assist-
ant Secretary for Policy, Evaluation and Research. 

DEPARTMENT OF TRANSPORTATION 

Obligations for the conduct of research and development for the 
Department of Transportation are estimated at $353 million for 
1980 and $379 million in 1981. The Department's R. & D. program 
is oriented toward providing the information and new technology 
needed for its own operational (e.g., air traffic control) and regula-
tory (e.g., automotive safety standards) programs, with a smaller 
effort designed to support new or improved transportation options 
for the Nation (e.g., automated guideway transit). 

The Federal Aviation Administration, which accounts for ap-
proximately one-third of the Department's R. & D. funds ($115 
million in 1981), will support programs to continue the engineering 
development for the present air traffic control system and to main-
tain the technological momentum generated by the various devel-
opment activities such as discrete address radar beacons, automat-
ed traffic advisory and resolution service, and airborne separation 
assurance systems. These types of technological advances are ex-
pected to reduce delays, to enhance safety, and to increase the 
capacity of the Nation's airports. 

The Federal Highway Administration will conduct programs in 
highway planning and safety, and in motor carrier safety, at a 
level of $48 million in 1981. Major attention is focused on increas-
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ing highway, vehicle, driver, and pedestrian safety. Other areas 
include reduction of highway construction and maintenance costs, 
pollution control, and the development of advanced traffic manage-
ment systems to increase the capacity and energy efficiency on the 
Nation's highway system. 

The National Highway Traffic Safety Administration will obli-
gate $63 million primarily to continue programs in driver and 
vehicle safety factors, to continue assessment and analysis efforts 
on automotive fuel economy, and to expand the National Accident 
Sampling System. 

The Federal Railroad Administration will obligate $46 million in 
1981 with major emphasis on safety research. Programs associated 
with improvements in freight and passenger systems will also be 
emphasized. 

The Urban Mass Transportation Administration will obligate $60 
million to assist in the development and introduction of improved 
public transportation equipment and systems. 

The U.S. Coast Guard program will support activities at a level 
of $24 million to maintain and expand the technology base and to 
develop equipment crucial to the successful execution of Coast 
Guard operational and regulatory missions such as search and 
rescue, aids to navigation, commercial vessel safety, and marine 
environmental protection. 

The Research and Special Programs Administration will obligate 
$12 million to provide support to stimulate innovation in advanced 
transportation technology and to provide a focal point for coordina-
tion and development of technologies that can be used by more 
than one transportation mode. 

DEPARTMENT OF COMMERCE 

Department of Commerce obligations for the conduct of research 
and development will increase from $371 million in 1980 to $379 
million in 1981. The National Bureau of Standards (NBS) will 
receive an $8 million increase primarily to expand its basic research 
activities. Little change in funding in 1981 is expected for R. & D. 
programs of the National Oceanic and Atmospheric Administration 
(NOAA), the Maritime Administration (MARAD), and the Econom-
ic Development Administration (EDA). The principal objectives of 
the research and development programs in the Department of 
Commerce are to continue to improve the Nation's environmental 
prediction and warning capabilities, develop technology to improve 
the competitive position of U.S. industry, including the maritime 
industry, and encourage technological advancement through im-
proved performance and measurement standards. 
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In 1981, NOAA will obligate $218 million for research and devel-
opment to improve the detection and tracking of weather systems 
and violent storms, extend environmental forecasting and data 
gathering programs, and modify severe storms and hurricanes. 
NOAA will continue to strengthen its research and development in 
the area of mapping, charting, fisheries management, and marine 
description. Some specific new activities included in the 1981 
budget are: the development of advanced weather radar equipment 
to improve severe weather warnings, rehabilitation and upgrading 
of the research vessel fleet, initiation of an ocean heat storage field 
experiment for climate research, and multispecies (fisheries) man-
agement research. NOAA will also be participating in the new 
national ocean satellite system (NOSS). 

In 1981, the technology development and utilization programs of 
NBS will be increased by work on new measurement techniques 
needed in the development and commercialization of very large 
scale integrated (VLSI) circuits. (See also the discussion of micro-
electronics in the section on "Interagency R. & D. Programs"). 
Funding will also increase in 1981 to continue building of the basic 
research competence of NBS and for acquisition of additional com-
puting services. A $5 million initiative will include work in basic 
metallurgy and materials science as well as a number of other 
basic research projects. In 1981, NBS programs will total $84 
million. 

Social science research and development activities conducted by 
EDA explore the causes and consequences of economic distress and 
methods of alleviating such conditions. This research attempts to 
determine appropriate, specific actions to support instructional and 
demonstration projects of direct benefit to local and regional eco-
nomic development groups. In 1981, $46 million will be obligated 
for these activities. 

Major MARAD research and development efforts will be directed 
to improve the productivity of building ships in U.S. shipyards, 
development of new, improved ship machinery and automation 
aboard ships. Increased funding is also being provided in 1981 for 
the development of programs in support of the Port and Tanker 
Safety Act. The National Marine Research Center at Kings Point, 
N.Y., supports program efforts by providing technology assistance. 
In 1981, the computer aids operations research facility (CAORF) 
capabilities will be expanded to provide an "interactive" bridge 
function necessary in conducting human factors and training re-
quirements. R. & D. obligations for these activities will total $21 
million in 1981. 
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In 1981, the Department of Commerce will also undertake the 
establishment of three non-profit technology centers, to be jointly 
financed with private industry. The centers will focus on the devel-
opment and transfer of generic technologies to private industry. 
This program is part of the larger effort described under industrial 
innovation initiatives in the section, 'Interagency R. & D. Pro-
grams." 

Other organizations within the Department of Commerce which 
maintain small research and development programs are the 
Bureau of the Census, the Patent and Trademark Office, and the 
National Telecommunications and Information Administration, for 
a total of $10 million. 

THE NUCLEAR REGULATORY COMMISSION 

Obligations of the Nuclear Regulatory Commission for the con-
duct of R. & D. will increase from $204 million in 1980 to $228 
million in 1981. These additional research funds will be directly 
employed to improve light water reactor safety. 

The Commission's R. & D. base program is directed toward the 
improvement of data needed to verify the safety of nuclear power 
plants in order to assure an independent technical basis for licens-
ing these facilities; the health effects associated with the nuclear 
power fuel cycle; the environmental impact of nuclear power; waste 
management and disposal; and the transportation of radioactive 
materials. Priority emphasis will be given to human factors analy-
sis, man-machine interaction under crisis, and accident risk assess-
ment. Increased emphasis will also be given to waste management 
research to support development of design and performance crite-
ria, evaluation methodology, and the necessary regulations and 
guides for licensing of waste repositories. Work on long-term proj-
ects, such as experiments at the loss-of-fluid test facility (LOFT), 
international three-dimensional flow distribution experimental pro-
gram (3-D), and boiling water reactor-counter current flow (BWR-
CCFL), will continue. 

DEPARTMENT OF EDUCATION 

The Department of Education will obligate $156 million for the 
conduct of R. & D. in 1981. This represents an increase of $11 
million, or 7%, over the 1980 level. Much of the Department's 
increase in basic research ($5 million) to $25 million in 1981 is 
associated with improving educational equity and practices by the 
National Institute for Education. The National Institute for Educa-
tion and the National Institute for Handicapped Research will 
account for more than 80% of the R. & D. obligations of the newly 
formed Department of Education in 1981. 
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The primary mission of the National Institute for Education 
(NIE) is to further educational equity and to improve the practice 
of education. NIE will support research in several areas: improved 
teaching and learning practices; more effective standardized testing 
and evaluation of competencies especially for bilingual and minor-
ity students; continued study of the educational and occupational 
barriers facing women and minorities; understanding literacy and 
individual achievement; and studies of learning and development 
processes used to master basic skills especially as influenced by 
social and cultural differences among students. NIE's obligations 
for R. & D. will increase to $88 million in 1981. 

The R. & D. obligations of the National Institute for Handi-
capped Research (NIHR) will increase $6 million to $37 million in 
1981, and will be conducted within the Department's Office of 
Special Education and Rehabilitative Services. These activities will 
complement ongoing R. & D. in the area of Education for the 
Handicapped and Vocational Rehabilitation. Research initiated at 
NIHR will focus on improving the rehabilitation of the severely 
handicapped individual through improved equipment, devices and 
systems suitable for resolving problems encountered in the reha-
bilitation process. 

An additional $13 million will be obligated by the Office of 
Special Education and Rehabilitative Services for innovation and 
development in education for the handicapped. The objectives of 
this program include the development and testing of educational 
and instructional materials and evaluation of the appropriateness 
of standardized tests for the handicapped. These programs consti-
tute a response to the presidential and congressional mandates to 
encourage equal educational opportunities for the handicapped. 

The Department of Education also supports R. & D. in such areas 
as language training, Indian education, and vocational education. 
Obligations for such programs will total $18 million in 1981. 

VETERANS ADMINISTRATION 

Obligations for the Veterans Administration for the conduct of 
R. & D. will be $142 million in 1981, an increase of 6% above 1980. 
Research and development activities in the Veterans Administra-
tion consist of medical research, rehabilitative research, and health 
services research programs. The medical research program is a 
broad intramural biomedical research program comprised of funda-
mental and applied medical and scientific investigations designed 
to benefit patients by increasing the quality and effectiveness of 
health care delivery. The program includes special research empha-
sis on alcoholism and geriatrics. 
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Rehabilitative research activities are directed toward developing 
and testing prosthetic, orthopedic and adaptive equipment to im-
prove the care and rehabilitation of disabled eligible veterans, in-
cluding amputees, paraplegics, and the blind. The health services 
research program provides support for projects at VA health care 
facilities to improve the delivery and accessibility of health services 
to veterans. 

Increases for 1981 will provide for expanded biomedical research 
and additional support for rehabilitative engineering. 

OTHER AGENCY PROGRAMS 

An additional 17 agencies reporting R. & D. funds account for 
approximately 1% of federally funded R. & D., or $465 million. 
Like the programs of the 14 agencies providing the majority of 
R. & D. support, the R. & D. programs of these agencies are closely 
related to the accomplishment of their missions. Taken collectively, 
they represent an estimated increase of approximately $68 million, 
with the largest increase of $21 million going to the Tennessee 
Valley Authority (TVA). Other agencies scheduling increased obli-
gations for R. & D. are the Department of Housing and Urban 
Development (HUD), the Smithsonian Institution, the Corps of En-
gineers, and the Federal Emergency Management Agency. Obliga-
tions for R. & D. by the Department of Justice will decline. Two 
agencies which account for a significant portion of these R. & D. 
funds are the Agency for International Development (AID) and 
funds transferred from AID to the proposed Institute for Scientific 
and Technical Cooperation (ISTC), which show a combined estimate 
of $125 million for R. & D. in 1981. AID will participate with other 
agencies in the agriculture remote sensing effort by working with 
potential foreign users. 

This category also includes $20 million in Funds Appropriated to 
the President (Energy Security Trust Fund) which will be used to 
initiate a new cooperative automotive research program, jointly 
funded by industry and government. Federal funds will be distrib-
uted among the Department of Transportation and other agencies, 
including the National Science Foundation. 

A portion of the R. & D. budget of many agencies reporting such 
funds goes to economic and policy studies concerning agency activi-
ties. In some cases, such policy studies constitute the agencies' 
entire R. & D. effort. 

SUPPLEMENTARY INFORMATION 

The following table provides additional information on the long-
term trends in Federal R. & D. funding. 
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Table K—11. TRENDS IN CONDUCT OF R. & D. BY MAJOR PROGRAM AREA 
(Obligations in billions of dollars) 

Year Defense 
Civilian 

(other than 
space) 

Space Total 

1953 2.8 0.3 
.3 
.4 
.5 
.6 

3.1 
2.9 
2.5 
3.0 
3.9 

1954 2.5 
0.3 

.3 

.4 

.5 

.6 

3.1 
2.9 
2.5 
3.0 
3.9 

1955 2.2 

0.3 
.3 
.4 
.5 
.6 

3.1 
2.9 
2.5 
3.0 
3.9 

1956 2.5 

0.3 
.3 
.4 
.5 
.6 

3.1 
2.9 
2.5 
3.0 
3.9 1957 3.3 

0.3 
.3 
.4 
.5 
.6 

3.1 
2.9 
2.5 
3.0 
3.9 

1958 3.8 .7 0.1 4.6 
1959 5.6 .9 .3 6.7 
1960 6.1 1.1 .4 7.6 
1961 7.0 1.3 .8 9.1 
1962 7.2 1.6 1.4 10.3 
1963 7.8 1.9 2.9 12.5 
1964 7.8 2.1 4.3 14.2 
1965 7.3 2.3 5.0 14.6 
1966 7.5 2.7 5.1 15.3 
1967 8.6 3.3 4.6 16.5 
1968 8.3 3.5 4.2 15.9 
1969 8.4 3.6 3.7 15.6 
1970 8.0 3.8 3.5 15.3 
1971 8.1 4.5 2.9 15.5 
1972 8.9 4.9 2.7 16.5 
1973 9.0 5.2 2.6 16.8 
1974 9.0 5.9 2.5 17.4 
1975 9.7 6.8 2.5 19.0 
1976 10.4 7.5 2.9 20.8 
1977 11.9 9.0 3.1 24.0 
1978 12.6 10.7 3.1 26.4 
1979 13.6 11.7 3.6 28.9 
1980 (estimate) 14.9 12.9 4.1 32.0 
1981 (estimate) 17.9 13.7 4.6 36.1 
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SPECIAL ANALYSIS I 

RESEARCH AND DEVELOPMENT 

This analysis summarizes the funding of research and develop-
ment (R. & D.) across all departments and agencies. It consists of 
two parts. The first highlights the R. & D. programs and trends in 
the 1982 budget. The second describes in more detail the R. & D. 
programs of the 15 agencies whose 1982 obligations account for 
99% of total Federal funding for R. & D. 

The Federal Government does not budget separately for R. & D. 
Rather, R. & D. programs are reviewed primarily in the context of 
the missions of individual agencies and funded on the basis of their 
importance in meeting those missions. However, during the budget 
process, the total Federal support for R. & D. and particularly for 
basic research is reviewed and adjustments are made to insure that 
the overall level of support is consistent with the Federal role in 
advancing science and technology in the national interest. 

Federal R. & D. ranges from support for basic research to discov-
er new scientific knowledge and applied research to use scientific 
knowledge in meeting specific needs to the development and dem-
onstration of specific devices, systems or methods. These activities 
meet needs in three broad categories: 

• Direct Federal needs—where the Government is the primary 
user of the R. & D. (e.g., national defense). 

• General economic and social needs—where the major respon-
sibility lies with the Government because other sectors do not 
have sufficient incentive or resources to make adequate in-
vestments (e.g., basic research). 

• Specific national needs—where the Government augments 
private sector investments to accelerate R. & D. in a particu-
lar area of national concern (e.g., energy R. & D.). 

PART I. HIGHLIGHTS AND TRENDS 

The 1982 budget reaffirms the Administration's commitment to 
provide for growth in the support of basic research as an invest-
ment in the Nation's long-term economic growth. Obligations for 
the conduct of basic research are estimated to be $5.9 billion in 
1982. This represents an increase of $739 million, 14.4% over the 
1981 dollar level, or 4.3% growth above projected inflation. 

Obligations for the conduct of all R. & D. (including basic research) 
and R. & D. facilities are estimated to total $44.2 billion in 1982, an 
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306 THE BUDGET FOR FISCAL YEAR 1982 

increase of $7.1 billion or 18.9% over 1981. Obligations for R. & D. 
facilities are estimated to be $2.4 billion in 1982. 

Table K - l . TOTAL FEDERAL FUNDING FOR CONDUCT OF R. & D. AND RELATED FACILITIES 
(In billions of dollars) 

Obligations Outlays 

1980 1981 1982 1980 1981 1982 
actual estimate estimate actual estimate estimate 

Conduct of R. & D 3 1 . 7 3 5 . 2 4 1 . 7 3 0 . 4 3 4 . 0 3 9 . 6 
R. & D. facilities 1.6 1 .9 2 .4 1.5 1 .9 2 .3 

Total 33.2 37.1 44.2 31.9 35.9 42.0 

CONDUCT OF RESEARCH AND DEVELOPMENT 

The 1982 budget includes $41.7 billion in obligations for the 
conduct of R. & D., an increase of $6.5 billion over 1981. Included 
within this total is support for the conduct of basic research, but 
not the funding for R. & D. facilities which is reported separately 
in this analysis. 

Table K - 2 . CONDUCT OF RESEARCH AND DEVELOPMENT BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 

Obligations Outlays 
Department or agency 1980 1981 1982 1980 1981 1982 

actual estimate estimate actual estimate estimate 

Defense-mi l i tary functions 1 3 , 9 4 3 1 6 , 2 2 6 2 0 , 0 3 3 1 3 , 4 5 1 1 5 , 8 7 4 1 8 , 9 2 5 
National Aeronautics and Space Ad -

ministration 5 , 0 8 4 5 , 4 2 2 6 , 5 8 9 4 , 7 1 1 5 , 1 3 0 6 , 2 0 7 
Energy 4 , 7 3 7 5 , 1 6 7 5 , 6 4 2 4 , 6 8 2 4 , 9 3 2 5 , 7 3 4 
Health and H u m a n services 3 , 7 9 0 3 , 9 6 4 4 , 2 8 5 3 , 5 1 8 3 , 6 7 6 3 , 9 6 4 
(Nat ional Institutes of Health) ( 3 , 1 8 2 ) ( 3 , 3 5 0 ) ( 3 , 5 9 6 ) ( 2 , 9 5 4 ) ( 3 , 1 6 3 ) ( 3 , 3 9 7 ) 
National Science Foundation 8 8 8 1 , 0 1 5 1 , 1 5 7 8 3 7 9 2 6 1 , 0 2 7 
Agr iculture 6 8 7 7 7 5 8 7 1 6 5 9 7 5 4 8 5 4 
Interior 4 3 8 4 6 5 4 9 6 4 5 3 4 6 5 4 8 5 
Transportat ion 3 7 4 4 1 3 4 7 4 3 7 7 3 8 7 4 2 4 
Commerce 3 4 1 3 6 5 4 1 1 3 5 5 3 7 5 4 0 5 
Envi ronmental Protection Agency 3 4 8 3 6 4 3 4 5 3 8 8 3 4 3 3 4 7 
Labor 2 1 5 1 5 3 3 3 0 1 5 0 2 5 1 3 0 3 
Nuclear Regulatory Commiss ion 1 9 0 2 1 6 2 3 2 179 2 0 8 2 2 3 
Agency for International Deve lopment . . . . 1 1 9 1 2 0 2 3 0 106 1 1 7 1 3 4 
Veterans Administrat ion 133 147 163 132 1 4 0 1 5 5 
Education 132 1 4 1 1 5 4 1 2 3 1 3 9 143 
All o t h e r 1 2 6 4 2 7 3 3 2 4 2 6 9 2 8 9 3 2 0 

Total, conduct of R. & D 31,682 35,226 41,734 30,389 34,002 39,648 

1 Includes the Departments of Housing and Urban Development, Justice, Treasury, and State; the Tennessee Valley Authority, the Smithsonian 
Institution, the Corps of Engineers, the Federal Emergency Management Agency, the U.S. Office of Personnel Management, the Library of Congress, 
the Consumer Product Safety Commission, the Arms Control and Disarmament Agency, the Federal Communications Commission, the Advisory 
Committee on Intergovernmental Relations, and the Federal Trade Commission. 

As shown in table K-2 above, the increase in funding for the 
conduct of R. & D. is reflected in the 1982 budgets of almost all the 
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agencies. Included within this increase are additional funds to 
cover cost increases due to inflation. However, in addition to these 
cost increases, the 1982 budget would provide a real growth on the 
order of 8.0% over 1981 in governmentwide funding for R. & D. 

Highlights of the programs of major R. & D. agencies are pre-
sented below: 

Department of Defense.—Obligations for total conduct of R. & D. 
by the Department of Defense will rise to $20.0 billion, an increase 
of $3.8 billion or 23% over 1981. The total conduct of R. & D. by 
the Department of Defense will account for approximately half of 
total Federal funding for R. & D. In addition to providing for 
anticipated increased costs due to inflation in 1982, the budget 
provides for significant real growth in defense R. & D. obligations 
over 1981. This increase is generally across all activities and in-
cludes: 

• Additional funds for the development of strategic weapons, 
mainly for the M-X intercontinental ballistic missile, from 
$3.2 billion in 1981 to $4.1 billion in 1982; 

• Increased support for the development of various tactical 
weapon systems, including for example prototypes for new 
fighter aircraft, antisubmarine helicopters and a new class of 
attack submarines; and 

• Growth in dollar support for basic research by 16% over 1981 
consistent with the continuing need to provide the scientific 
base for meeting future defense needs. 

National Aeronautics and Space Administration.—Obligations for 
conduct of R. & D. in NASA are estimated to total $6.6 billion in 
1982, $1,167 million or 22% over 1981. The budget provides for 
continued development of the Space Shuttle, and procurement of a 
fleet of Space Shuttle orbiters to meet national space transporta-
tion needs in areas such as space science, communications, remote-
sensing of the Earth's environment and natural resources, and 
defense. It also provides for: 

• Initiation of the Venus Orbiting Imaging Radar mission 
(VOIR) that will be launched in 1986 to obtain fundamental 
knowledge of the nature and origin of Venus; 

• Continued support for major ongoing projects initiated in 
recent years, e.g., the Space Telescope and the Galileo mission 
to Jupiter; 

• Increased support for projects to enhance significantly the 
application of space technology for practical uses including 
ways to use space technology to improve the understanding of 
the Earth's geology, ocean and climate, and its agriculture; 
and 

• New projects in aeronautical R. & D., e.g., development of a 
Numerical Aerodynamic Simulator to advance the state-of-
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the-art of aircraft aerodynamic design through computerized 
modeling. 

Department of Energy.—Obligations for the conduct of R. & D. 
by the department are estimated to total $5.6 billion, an increase of 
$475 million over 1981. Obligations for the support of R. & D. facil-
ities increase sharply from $1.4 billion in 1981 to $1.8 billion in 1982. 

The R. & D. budget covers a broad mix of programs to serve the 
various objectives of the department: 

• In the national defense program, increased support is pro-
vided for the development of nuclear weapons, and of new 
technologies related to monitoring nuclear weapons treaties 
and safeguarding, storage and disposal of nuclear materials. 

• In the general science programs, real growth is proposed for 
basic research to study fundamental forces and constituents 
of matter in nuclear and high energy physics. 

• In the energy programs of the department, significant real 
growth is provided for the long-term program of fusion 
R. & D. and for the buildup of large coal liquefaction and 
gasification demonstrations, which accounts chiefly for the 
increase in support for R. & D. facilities in the 1982 budget. 
Modest increases or reduced funding are proposed for nearer 
term technologies for which commercial acceptance is expected 
to be accelerated significantly by the decontrol and rapid rise of 
energy prices. 

Department of Health and Human Services.—Obligations for the 
conduct of R. & D. in the Department of Health and Human 
Services (HHS) are estimated to total $4.3 billion in 1982, a $321 
million increase over 1981. The HHS R. & D. programs represent a 
broad based effort in biomedical and life sciences. The largest 
component of the HHS budget for R. & D. is the National Insti-
tutes of Health (NIH). The 1982 budget proposal for NIH programs 
maintains a strong national effort in biomedical research, increas-
ing from $3.4 billion in 1981 to $3.6 billion in 1982. In 1982, NIH 
plans to give continued emphasis to basic and applied research in 
such areas as nutrition, genetic research, diabetes, radiation and 
other environmental hazards, aging and senile dementia. 

National Science Foundation.—Obligations for the conduct of 
R. & D. by the National Science Foundation are estimated to total 
$1,157 million in 1982 including $1,057 million for the support of 
basic research. This total represents an increase of $142 million or 
14% over 1981. In addition to a large increase in R. & D. facilities 
funding for upgrading university research instrumentation, the 1982 
budget provides for: 
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• Special emphasis on research support in engineering and com-
puter science as well as in the mathematical and physical 
sciences; and 

• Continuation and buildup of ocean drilling programs that will 
provide the scientific framework for future resource explora-
tion. 

Interagency R. & D. programs.—Among the R. & D. programs 
proposed in the 1982 budget are a number of interagency efforts 
that illustrate the many areas in which agencies cooperate in 
research and development to assure effective overall use of Federal 
funds. 

R. & D. plays an important role in increasing industrial produc-
tivity and strengthening the Nation's economy. Therefore, the 1982 
budget provides for new or expanded programs in several agencies 
for the economic revitalization of the Nation. The key features of 
this thrust are: 

—The emphasis on governmentwide support for real growth in 
basic research; 

—Increased emphasis through the National Science Foundation 
on cooperation in research by industrial, university and gov-
ernment scientists; 

—Increased support for innovative research in the small high-
technology firms; and, 

—Initiation of a university research equipment upgrading pro-
gram at the National Science Foundation. This is complement-
ed by an engineering and computer science training equipment 
upgrading program as part of the National Science Founda-
tion's science and engineering education effort. 

Also contributing to economic revitalization and productivity 
over the long term are the following three interagency programs: 

• Cooperative automotive research.—The government/industry 
program in basic automotive research proposed in 1981 will 
continue in 1982 with support from both the Government and 
the automobile industry. The research program, through the 
joint efforts of industry and government agencies, e.g., De-
partment of Transportation and the National Science Founda-
tion, will contribute to the automotive technologies of the 
future. The Government share of the costs of the program, 
provided in the budget of the Department of Transportation 
for fiscal year 1982, is estimated to be $17 million, with 
matching funds to be provided from industry. 

• Experimental computer science.—Special emphasis will be pro-
vided in 1982 by the Department of Defense and the National 
Science Foundation to strengthen experimental computer sci-
ence in academic institutions. Computation and communica-
tions form a large and growing component of the economic, 
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intellectual, and military strength of the Nation, and the 
results of this research will help to maintain U.S. supremacy 
in these areas in the future. The two agencies are expected to 
obligate approximately $19 million in 1982 for this effort. 

• Microelectronics and submicron science and technology.—Pro-
grams of the Department of Defense, the National Science 
Foundation and the National Bureau of Standards in the field 
of microelectronics and submicron science and technology, 
begun in 1980 and strengthened in 1981, will be continued in 
1982. These research programs will assist in the further devel-
opment of submicron technology that is important to the 
industrial strength and defense of the Nation. This technology 
is the next step in the development of faster and less expen-
sive electronic devices, as well as applications of other small-
scale devices and structures, such as in biomedical and chemi-
cal research. Combined obligations for these programs across 
the three agencies are estimated to total about $69 million in 
1982. 

Other significant interagency efforts that are supported in 1982 
include: 

• Geological Applications Program (GAP).—The GAP program 
represents a significant new initiative in the 1982 budget 
involving coordinated research activities in the U.S. Geologi-
cal Survey of the Department of the Interior and the National 
Aeronautics and Space Administration. Under the GAP pro-
gram, measurement techniques based on remote sensing de-
veloped by NASA will be tested in mineral appraisal projects 
conducted by the U.S. Geological Survey. NASA and USGS 
geologists will jointly develop new models and analyze 
remote sensing and ground truth data to provide an overall 
evaluation of the utility of space techniques for mineral re-
source assessment. Obligations for this program are expected 
to total $19 million in 1982. 

• Agriculture and resources inventory surveys through aerospace 
remote sensing (AgRISTARS).—Five agencies will continue ef-
forts to assess the value of space remote sensing data in two 
areas: obtaining early warnings and timely quantitative esti-
mates of crop conditions and improving worldwide agricultur-
al production forecasting capabilities. This program features 
the development of improved yield models using satellite-ob-
tained weather, soil moisture and crop spectral data. The 
Departments of Agriculture, Commerce, Interior, and NASA 
and AID are the participating agencies. Total obligations for 
this program are estimated to be $54 million in 1982. 

• National Oceanic Satellite System (NOSS).—In 1982 develop-
ment of NOSS will continue as a joint effort involving the 
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National Aeronautics and Space Administration and the De-
partments of Defense and Commerce. This satellite system 
will provide global ocean data for use in marine weather 
forecasting and climate studies, marine transportation, and 
defense applications. Obligations for this program are estimat-
ed to be $95 million in 1982. 

• Minority research apprenticeship program.—A joint effort 
among the National Science Foundation, the National Insti-
tutes of Health, the National Aeronautics and Space Adminis-
tration, the Environmental Protection Agency, and the De-
partments of Agriculture, Energy, and Defense, this program 
is intended to stimulate broader interest in minority commu-
nities in science and engineering and to establish individual 
working relationships between high school students and 
active researchers. In 1980, over 1,300 students participated 
and over 200 research centers were involved. The participat-
ing agencies plan to obligate $5 million for this program in 1982 
to support more than 2,000 students. 

CONDUCT OF BASIC RESEARCH 

Included within the funding for R. & D. is support for the con-
duct of basic research. Obligations for the conduct of basic research 
are estimated to increase from $5.1 billion to $5.9 billion in 1982, 
an increase of 14.4%, providing a growth of 4.3% in real terms. 
The Federal Government continues to support about 70% of the 
Nation's basic research effort. Research in such fields as chem-
istry, physics, biology, astronomy, materials, oceanography, and 
Earth sciences precedes and underlies new inventions, advances in 
health care, nutrition and agricultural production, many new prod-
ucts of commerce, and new technologies for defense, space, energy, 
and environmental protection. 

Many institutions outside the Federal Government also support 
basic research, including major corporations, universities and pri-
vate foundations. However, as a whole, these institutions do not 
provide sufficient support because of limited resources (as in the 
case of universities and private foundations) or because the benefits 
from basic research are long term and of general applicability and 
cannot be fully captured by individual firms. Therefore, the Feder-
al Government continues to play a key role in the support of basic 
research in the broad interest of the Nation. 

The allocation of funds in the 1982 budget for basic research 
recognizes the need not only to maintain a vigorous national re-
search effort in all areas of scientific inquiry as provided through 
programs of the National Science Foundation, but also to strength-
en basic research in specific areas of national concern and Govern-
ment responsibility (e.g., defense). Special emphasis is also being 
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given in several of the agencies for strengthening basic research in 
the physical sciences and engineering because of the importance of 
these areas in industrial productivity and economic revitalization. 

Table K-3 summarizes Federal support for the conduct of basic 
research by agency. 

Table K - 3 . CONDUCT OF BASIC RESEARCH BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars)1 

Obligations Outlays 
Department or agency 1980 1981 1982 1980 1981 1982 

actual estimate estimate actual estimate estimate 

Health and H u m a n Services 1 , 7 5 8 1 , 8 8 7 2 , 0 5 3 1 , 6 5 7 1 , 7 4 2 1 , 9 1 1 
(Nat ional Institutes of Heal th ) ( 1 , 6 3 9 ) ( 1 , 7 5 9 ) ( 1 , 9 0 9 ) ( 1 , 5 3 0 ) ( 1 , 6 4 1 ) ( 1 , 7 9 5 ) 
National Science Foundation 8 1 2 9 2 3 1 , 0 5 7 7 6 8 8 4 2 9 4 6 
Energy 5 2 3 5 9 1 7 1 0 5 2 6 5 8 6 7 0 9 
Defense-mi l i tary functions 5 3 9 6 0 5 7 0 4 4 7 6 5 4 0 6 3 2 
National Aeronaut ics and Space A d -

ministration 5 5 9 5 5 5 6 8 1 5 1 9 5 2 6 6 1 4 
Agr iculture 2 7 5 3 2 2 3 6 7 2 5 9 3 0 9 3 6 2 
Interior 79 8 5 9 9 7 6 8 2 9 6 
Smithsonian Institution 4 0 4 4 53 3 9 4 3 5 0 
C o m m e r c e 29 3 3 4 1 3 2 3 5 4 1 
Education 18 18 2 4 18 2 0 23 
Veterans Administrat ion 14 16 18 15 16 1 8 
Transportat ion 12 17 6 12 12 17 12 
Envi ronmental Protection Agency 14 15 13 15 17 15 
All o t h e r 2 2 1 16 2 5 20 2 0 2 5 

Total 4,682 5,121 5,861 4,419 4,782 5,452 

1 Amounts reported in this Table are included in Totals for conduct of R. & D. 
2 Includes the Departments of Justice and Labor; the Veterans Administration, the Tennessee Valley Authority, the Federal Emergency 

Management Agency, the Corps of Engineers, the Federal Trade Commission, and the Library of Congress. 

FUNDING OF R. & D. AT COLLEGES AND UNIVERSITIES 

Within the $41.7 billion proposed for R. & D. in 1982, $5.1 billion 
will be obligated by Federal agencies for the conduct of research 
and development in colleges and universities (including medical 
schools). More than two-thirds of the direct support of R. & D. (not 
including funds that flow to colleges and universities through na-
tional laboratories or other intermediaries) in these institutions is 
provided by the Federal Government. 

Scientists at universities and colleges are important performers 
of R. & D., particularly of basic research. Universities and colleges 
spend more than one-half of all basic research funds in the Nation, 
with most of the financing being provided by the Federal Govern-
ment. The Department of Health and Human Services and the 
National Science Foundation are the largest sponsors. 

The real growth in basic research funding provided for in the. 
1982 budget will significantly benefit academic researchers. The 
budget also provides special emphasis on industry-university coop-
erative research to encourage joint efforts by industrial and aca-
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demic scientists in addressing scientific problems of mutual inter-
est. 

It is recognized that the effective conduct of research in universi-
ties and colleges depends not only on funds provided for research, 
but also on modern research instrumentation and facilities. There-
fore, the 1982 budget provides for a special emphasis, through the 
National Science Foundation, on upgrading university research in-
strumentation and facilities. This and other efforts of the Govern-
ment related to R. & D. facilities are reported in the section on 
R. & D. facilities. 

Table K-4 summarizes Federal R. & D. support at universities 
and colleges by agency. 

Table K - 4 . FUNDING OF RESEARCH AND DEVELOPMENT IN UNIVERSITIES AND COLLEGES 
(In millions of dollars)1 

Obligations Outlays 
Department or agency 1980 1981 1982 1980 1981 1982 

actual estimate estimate actual estimate estimate 

Health and H u m a n Services 2 , 0 7 6 2 , 1 8 5 2 , 3 5 4 1 , 9 6 1 2 , 0 0 7 2 , 2 1 3 
(Nat ional Institutes of Hea l th ) ( 1 , 8 9 7 ) ( 2 , 0 1 1 ) ( 2 , 1 5 9 ) ( 1 , 7 7 9 ) ( 1 , 8 5 7 ) ( 2 , 0 4 2 ) 
National Science Foundation 6 6 6 7 6 1 8 6 8 6 2 0 7 0 8 8 0 7 
Defense-Mi l i tary Functions 4 5 1 5 2 8 6 3 9 4 3 0 5 0 3 6 0 8 
Energy 2 9 3 3 1 2 3 5 1 2 9 1 3 1 0 3 5 2 
Agriculture 2 2 1 2 4 1 2 8 3 2 0 6 2 3 8 2 7 2 
National Aeronautics and Space A d -

ministration 1 7 1 1 8 8 2 0 4 147 1 6 9 184 
Education 6 5 7 1 79 55 6 5 6 8 
Agency for International Deve lopment . . . . 53 6 0 6 8 37 4 4 5 0 
Commerce 4 5 4 4 4 4 43 4 2 43 
Interior 4 3 4 3 4 4 4 0 4 0 4 2 
Environmental Protection Agency 4 7 5 0 4 0 3 1 4 0 3 6 
Transportation 19 20 23 19 18 2 1 
All o t h e r 2 4 1 3 9 54 37 3 7 5 1 

Total 4,190 4,541 5,053 3,915 4,219 4,747 

1 Amounts reported in the table are included in totals for Conduct of R. & D. 
2 Includes the Departments of Labor, Justice, Housing, and Urban Development, State, and Treasury; the Nuclear Regulatory Commission, the 

Smithsonian Institution, the Corps of Engineers, the Federal Emergency Management Agency, the U.S. Office of Personnel Management, the 
Veterans Administration, the Arms Control and Disarmament Agency, the Tennessee Valley Authority, and the Consumer Product Safety Commission. 

R. & D. FACILITIES 

The successful conduct of R. & D. is significantly dependent on 
the instrumentation and facilities that are available to the re-
search community. In addition, many R. & D. programs require the 
building of demonstration plants or testing and evaluation facili-
ties. Equipment and facilities support is needed for the conduct of 
R. & D., but should be distinguishable from the funds allocated for 
the conduct of R. & D. Therefore, during the budgetary process, 
support for R. & D. facilities is reviewed separately but is coordi-
nated with decisions on funds for the conduct of R. & D. 
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Obligations for R. & D. facilities in 1982, including the construc-
tion or renovation of facilities, acquisition of major equipment and 
construction or modification of plants, will amount to $2.4 billion. 

The majority of the funds for R. & D. facilities are for applied 
research and development projects and demonstrations. Included in 
the 1982 budget, for example, are funds for: 

• The buildup in support of several coal liquefaction and coal 
gasification demonstration plants by the Department of 
Energy. 

• Continuing support for major ongoing high energy physics 
projects by the Department of Energy. 

• Design and development by NASA of the Numerical Aero-
dynamic Simulator, for advancing the state-of-the-art of air-
craft design. 

• Modification and modernization of NASA wind tunnels to 
increase their productivity. 

The 1982 budget also proposes funds to support basic research 
facilities that will upgrade the Nation's capability and capacity to 
seek new knowledge at the frontiers of science, for example: 

• Initiation of a $75 million program in the National Science 
Foundation for the support of modern scientific apparatus 
and instrumentation at universities needed to replace outdat-
ed equipment and pursue forefront research in many fields of 
science and engineering. 

• Continued funding by the Department of Energy of the inter-
secting storage accelerator (ISABELLE), at Brookhaven Na-
tional Laboratory, which will be the most powerful physics 
research facility of its type in the world; 

• Initial funding by the National Science Foundation of a spe-
cial 25-meter telescope to be located at Mauna Kea, Hawaii. 
The telescope will be the world's most powerful millimeter 
wave telescope to be used by astronomers to study star forma-
tion and the evolution and structure of the Galaxy. 

Table K-5 summarizes Federal support for R. & D. facilities by 
major departments and agencies. 
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Table K - 5 . RESEARCH AND DEVELOPMENT FACILITIES BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 

Obligations Outlays 
Department or agency 1980 1981 1982 1980 1981 1982 

actual estimate estimate actual estimate estimate 

Energy 1 , 0 2 1 1 , 4 1 0 1 , 7 6 3 9 6 8 1 , 3 8 2 1 , 7 1 8 
Defense-mi l i tary funct ions 2 0 8 2 3 6 2 8 0 2 0 5 2 0 4 2 3 0 
National Aeronautics and Space Ad -

ministration 1 5 9 1 1 5 137 1 4 0 156 157 
National Science Foundation 19 11 9 5 18 11 8 1 
Agriculture 57 3 7 4 0 28 53 3 9 
Health and H u m a n Services 3 2 6 1 3 6 77 4 3 4 9 
(Nat ional Institutes of Heal th ) ( 3 0 ) ( 2 9 ) ( 1 5 ) ( 7 6 ) ( 3 7 ) ( 3 6 ) 
All O t h e r s 1 6 4 53 8 8 57 6 5 7 6 

Total 1,560 1,922 2,438 1,493 1,915 2,349 

1 Includes the Department of Transportation, Interior, and Commerce; the National Science Foundation, the Veterans' Administration, the 
Tennessee Valley Authority, the Agency for International Development, the Consumer Product Safety Commission, and the Smithsonian Institution. 

PART II. AGENCY R. & D. PROGRAMS 

Summaries follow of the R. & D. activities of the 15 agencies that 
support more than 99% of federal funded R. & D. 

DEPARTMENT OF DEFENSE 

The Department of Defense plans to obligate a total of $20.0 
billion for the conduct of R. & D. in 1982, an increase of $3.8 
billion, or 23% over 1981. The total is larger than that of any other 
Federal agency and makes up about 48% of the R. & D. funding in 
the 1982 budget. 

In 1982, funding for basic research will be increased by $99 
million, or 16%, to a total of $704 million. Funding for new 
R. & D. facilities will be increased by $44 million over 1981 to $280 
million in 1982. 

The purposes of the department's R. & D. are to develop new 
strategic and tactical weapons and supporting systems, to avoid 
technological surprise by potential enemies, and to be aware of 
technological options for future systems, in order to advance the 
state of the Nation's security. The department's major R. & D. 
efforts include: 
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Technology base and advanced technology development—Real 
growth is included in funding for basic research, including research 
in electronics, materials research, environmental research, comput-
er science, information sciences, behavioral research, and research 
on lasers and particle beams. 

Strategic programs.—Full-scale development of the M-X intercon-
tinental ballistic missile will continue. Work also will be continued 
on ballistic missile technology and systems integration, ballistic 
missile defense, and space defense systems. Options are being ex-
plored for a Trident follow-on missile, a second-generation air-
launched cruise missile, and a new manned bomber. 

Tactical programs.—The Air Force is developing submunitions 
for use by interdiction forces, avionics for precise delivery of muni-
tions at night and in all weather conditions, ground and air-
launched cruise missiles, the C-X transport aircraft, and proto-
types for new fighter aircraft. The Navy continues development of 
the LAMPS III anti-submarine helicopter, a sea-launched cruise 
missile, a new class of attack submarine, an advanced lightweight 
anti-submarine torpedo, and undersea surveillance systems. The 
Army is nearing completion of development of a larger XM-1 tank 
gun and is continuing development of new anti-tank missiles. The 
Army also is beginning development of a lightweight tank and a 
long-range artillery rocket system. 

Intelligence and communication, program management and sup-
port.—Work on enhancement of strategic communications will be 
continued, as will upgrading of tactical communications. Increased 
emphasis will be placed upon the integration of command networks 
for both strategic and tactical forces. Work will be continued on 
the use of technology to reduce manufacturing and maintenance 
costs and to extend the life and capability of existing weapon 
systems. 

NATO cooperation.—To promote greater efficiency and standardi-
zation within the alliance: (1) the U.S. and 10 allies have agreed to 
lessen restrictions on defense trade so that U.S. and European 
contractors may compete to develop and produce defense goods for 
use by nations in the alliance; (2) the U.S. and European nations 
are arranging to license the domestic production of particular for-
eign-developed systems; and (3) by seeking to divide responsibility 
for development of selected families of weapons systems the U.S. 
and NATO allies aim to achieve R. & D. savings that may be 
applied to other new defense systems. 

Table K-6 provides the details of the Department of Defense 
military R. & D. funding. 
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Table K - 6 . DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity 1980 
actual 

1981 
estimate 

1982 
estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Research, deve lopment test and evaluation: 
Technology base 
Advanced technology development 
Strategic p rograms 
Tactical p rog rams 
Intelligence and communicat ions 
Programwide m a n a g e m e n t and support 

Other appropriat ions 

2 , 2 3 5 
6 1 8 

2 , 2 5 0 
5 , 2 9 6 
1 , 1 6 2 
1 , 9 1 4 

4 6 8 

2 , 5 3 4 
6 1 3 

3 , 2 4 8 
5 , 6 3 0 
1 , 5 2 2 
2 , 0 8 1 

5 9 8 

2 , 9 9 8 
7 9 6 

4 , 0 9 3 
6 , 9 5 5 
1 , 9 5 8 
2 , 6 1 8 

6 1 5 

Total, conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 

1 3 , 9 4 3 1 6 , 2 2 6 2 0 , 0 3 3 Total, conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 
( 5 3 9 ) 

2 0 8 
( 6 0 5 ) 

2 3 6 
( 7 0 4 ) 

2 8 0 

Total obligations 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

14,151 16,462 20,312 Total obligations 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

1 3 , 4 5 1 
2 0 5 

1 5 , 8 7 4 
2 0 4 

1 8 , 9 2 5 
2 3 0 

Total, outlays 13,656 16,078 19,155 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

The entire NASA budget constitutes support for research and 
development. The budget plan for the conduct of R. & D. will 
increase by $1,167 million in 1982 to a total of $6.6 billion, and the 
plan for R. &. D. facilities by $22 million to a total of $137 million. 

Space transportation.—The testing and procurement of a fleet of 
four Shuttle Orbiters will continue in 1982. In addition, the budget 
provides funds for long-lead procurement to maintain the option to 
buy a fifth Shuttle Orbiter if needed. Because of its unique capabil-
ity to be reused and to allow repair, service and retrieval of satel-
lites in space, the Shuttle will provide greater flexibility and cost 
savings for both civil and military space programs. The First 
Manned Orbital Flight is planned for March 1981. NASA plans to 
achieve an operational capability to launch and land Shuttle Orbit-
ers from the Kennedy Space Center in Florida in late 1982 or early 
1983 and from the Vandenberg Air Force Base in California during 
1984. The 1982 budget also provides for continuing the design and 
development of the Solar Electric Propulsion System (SEPS) which 
will provide a very low thrust, solar powered propulsion system 
suitable for some possible future very long duration space missions. 
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Space science.—The 1982 budget provides funds to continue sever-
al major ongoing space science projects and to undertake new 
missions. 

In space astronomy, the Space Telescope now well underway is 
expected to be launched by the Shuttle in 1985. The telescope, from 
an Earth orbit well above the obscuring effects of the Earth's 
atmosphere, will be capable of viewing objects as far away as 60 
billion light-years. In addition, fabrication work will continue on 
astronomy experiments to be flown inside the European-built 
Spacelab in the Shuttle and on the International Solar Polar 
mission. The Gamma Ray Observatory (GRO) will be initiated in 
1981 with design and fabrication continued in 1982. The GRO will 
be launched in 1986 to study objects in the universe in the gamma 
ray spectral region. 

In planetary exploration, the Galileo mission to Jupiter will con-
tinue in the fabrication phase for separate launches of its two 
major components planned for 1985. In addition, the 1982 budget 
provides for the initiation of the Venus Orbiting Imaging Radar 
mission (VOIR). VOIR will fly advanced microwave instruments in 
orbit around Venus to permit for the first time photographing and 
mapping the surface of Venus through the planet's heavy clouds. 
The 1982 budget also provides for U.S. participation in an interna-
tional activity called Comet Halley Watch in 1986 to observe Comet 
Halley through terrestrial telescopes. 

Space and terrestrial applications.—The 1982 budget continues to 
emphasize the application of space technology to national needs. 
The Landsat-D satellite, scheduled for launch in the third quarter 
of 1982, is expected to enhance the experimental use of space 
platforms for a variety of applications, such as crop forecasting and 
mineral exploration. The Landsat-D series of satellites is expected 
to provide the continuity of Landsat data for domestic and foreign 
users through the 1980's. In addition, NASA's program in upper 
atmospheric research will be expanded to start ground and space 
system studies, and instrument design and testing for a future 
satellite mission to study the interactions among the chemistry, 
radiation, and dynamics of the upper atmosphere. In other applica-
tions areas (e.g., communications, materials processing in space), 
the research base will be enhanced to demonstrate new technology 
and techniques for future flight missions. 

Aeronautical research and technology.—Aeronautical research 
and technology programs will continue to advance technology for 
greater fuel efficiency, safety and reduced noise in future civil 
aircraft and to maintain the U.S. technological lead in the field of 
aeronautics. A significant initiative included in the 1982 budget is 
the design and fabrication of the Numerical Aerodynamic Simula-
tor—a computer system significantly more powerful than commer-
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cially available systems—to advance the state-of-the-art of aircraft 
aerodynamic design through computerized modeling. The new 
system also would contribute to research on weather and climate 
modeling and computational chemistry. Further emphasis has been 
placed in the 1982 budget on aircraft energy efficiency through a 
new program, cost-shared with industry, to demonstrate technology 
that would allow the use of weight-saving composite materials in 
aircraft primary structures such as wings and fuselages. 

Table K-7 provides the details of NASA's R. & D. funding. 
Table K - 7 . NATIONAL AERONAUTICS AND SPACE ADMINISTRATION—RESEARCH AND DEVELOPMENT 

(In millions of dollars) 

Program and type of activity 1980 
actual 

1981 
estimate 

1982 
estimate 

BUDGET PLAN 
Conduct of R. & D.: 

Space transportat ion systems 2 , 3 8 5 2 , 6 8 1 3 , 3 0 4 
Space science 6 0 0 5 6 3 7 5 7 
Space and terrestrial applications 3 4 4 3 6 5 4 8 8 
Space research and technology 1 1 6 1 1 1 1 4 1 
Aeronautical research and technology 3 0 8 2 7 6 3 2 4 
Energy technology 3 4 4 
Support ing activity 3 3 2 3 4 1 4 3 5 
Research and p rogram m a n a g e m e n t 9 9 6 1 , 0 8 1 1 , 1 3 6 

Total, conduct of R. & D 5 , 0 8 4 5 , 4 2 2 6 , 5 8 9 

Total conduct of basic research, included 
above ( 5 5 9 ) ( 5 5 5 ) ( 6 8 1 ) 

R. & D. facilities 1 5 9 1 1 5 137 

Total, budget plan 5,243 5,537 6,726 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

Total, outlays 

4 , 7 1 1 
1 4 0 

5 , 1 3 0 
1 5 6 

6 , 2 0 7 
157 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

Total, outlays 4,851 5,286 6,364 

DEPARTMENT OF ENERGY 

The Department of Energy is the major Federal agency for the 
support of energy R. & D. by DOE also supports a general science 
program largely for basic research in high energy physics and 
nuclear sciences and funds a substantial program of R. & D. relat-
ed to the development and testing of nuclear weapons. 

Obligations for the conduct of R. & D. by DOE will total $5.6 
billion in 1982, an increase of $475 million over 1981. Obligations 
for research facilities including funds for the buildup of energy 
demonstration projects will total $1.8 billion in 1982, an increase of 
$353 million over 1981. 
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Energy.—The Department supports a broad R. & D. program 
across all major energy technologies to complement extensive pri-
vate investments. Obligations for the conduct of energy R. & D. are 
estimated to increase from $3.4 billion in 1981 to $3.7 billion in 
1982. 

The 1982 budget provides for an increased emphasis on R. & D. 
related to solar and fusion technology. This reflects the Adminis-
tration's belief that these technologies can, in time, make a signifi-
cant contribution as environmentally attractive, renewable energy 
supplies. Solar applications will help to establish cost and perform-
ance goals in the marketplace and to facilitate market develop-
ment. Emphasis in solar technology will include systems develop-
ment for strengthening the technological base, research and devel-
opment in photovoltaics and solar thermal electric, and support for 
international solar projects. 

The increase in the magnetic fusion program reflects increased 
confidence in this high-potential-payoff technology. The bulk of these 
funds will be used to strengthen the science and technology base for 
successful technology development. Funds will also be provided 
to plan for a Fusion Engineering Device which will explore the 
problems that must be solved if fusion is to become a viable energy 
source. 

R. & D. on other non-nuclear technologies will also be increased 
in 1982. R. & D. on coal processes continues to emphasize develop-
ment of new techniques for converting coal to liquid and gaseous 
fuels and improvement of coal combustion technologies. Support 
for basic and longer term R. & D. has been maintained, even with 
the budgetary pressures of large demonstration projects. Improve-
ments in coal liquefaction science are expected from fundamental 
studies of coal structure, chemistry, mechanisms of hydrogen trans-
fer, catalysts, and improved instrumentation and reaction diagnos-
tics. Exploratory research in indirect liquefaction to produce hydro-
carbons similar to gasoline from synthesis gas will be expanded. 

R. & D. on nuclear technologies will focus on safety and waste 
management research. The Department in cooperation with the 
Nuclear Regulatory Commission will conduct technical investiga-
tions associated with disabled reactors. This will permit a better 
understanding of such accidents as occurred at Three Mile Island 
and will help to prevent them in the future. The disabled Three 
Mile Island plant will serve as a source of useful data to aid this 
research. 

In the conservation program, studies and analyses of diverse 
building types will be conducted to provide information on energy 
savings from conservation measures. In industrial conservation, 
R. & D. on waste heat reduction, industrial cogeneration, and proc-
ess efficiency improvements should contribute to further energy 
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savings. In transportation conservation, developmental activities 
will continue on electric and hybrid vehicles and advanced auto-
mobile engines. 

In the basic energy sciences, support for nuclear science, chemis-
try, engineering, materials science, and mathematics will be in-
creased significantly in real terms in order to strengthen the long-
term scientific and technical base for future advances in energy 
technologies. 

General science.—The general science programs of the Depart-
ment of Energy include high energy and nuclear physics, life 
sciences research and nuclear medicine applications. The research 
effort will be increased above the 1981 level to permit increased 
use of existing facilities and thus permit further exploration of the 
subnuclear particles and nuclear structures. 

Obligations for these general science programs are estimated to 
increase from $384 million in 1981 to $445 million in 1982. More 
than half of this increase is to cover anticipated inflation. 

National defense.—The nuclear weapons programs will support 
the continued development and production of new nuclear weap-
ons. These programs also support the development of improved 
technologies for monitoring nuclear weapons treaties and of im-
proved methods for safeguarding nuclear materials. Increased ef-
forts are proposed to develop improved technologies and methods 
for the safe storage and disposal of radioactive wastes produced by 
the national defense programs. Efforts will also continue to develop 
improved propulsion reactors for naval vessels. 

Obligations for these activities are proposed to increase from $1.4 
billion in 1981 to $1.5 billion in 1982 to assure an effective long 
term overall nuclear weapons program. 

Facilities.—The increase in obligations for R. & D. facilities, from 
$1.4 billion in 1981 to $1.8 billion in 1982, covers all DOE programs: 
energy, general science, and national defense. 

The energy R. & D. budget includes funds to continue construc-
tion of two solvent-refined coal demonstration plants and of a high 
Btu gas demonstration plant. The construction of these demonstra-
tion plants accounts for most of the increase in 1982 over 1981. 

The general science program includes funds for continuation of 
the Isabelle accelerator at the Brookhaven National Laboratory 
and the Energy Saver project at the Fermi National Laboratory. In 
addition, 1982 funds will be used to continue the Tevatron project 
at Fermilab and the Argonne Tandem Linear Accelerator system 
(ATLAS) project at Argonne National Laboratory. 

Table K-8 provides the details of the R. & D. funding of the 
Department of Energy. 

340-700 0 - 8 1 - 2 1 
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Table K - 8 . DEPARTMENT OF ENERGY—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity 1980 
actual 

1981 
estimate 

1982 
estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Energy 
General sciences 
National defense 

3 , 2 6 5 
3 4 0 

1 , 1 3 2 

3 , 4 2 2 
3 8 4 

1 , 3 6 1 

3 , 6 7 8 
4 4 5 

1 , 5 1 9 

Total, Conduct of R. & D . 4 , 7 3 7 5 , 1 6 7 5 , 6 4 2 

Total conduct of basic research, included 
above 

R. & D. facilities 
( 5 2 3 ) 

1 , 0 2 1 
( 5 9 1 ) 

1 , 4 1 0 
( 7 1 0 ) 

1 , 7 6 3 

Total, obligations 5,757 6,577 7,405 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

4 , 6 8 2 
9 6 8 

4 , 9 3 2 
1 , 3 8 2 

5 , 7 3 4 
1 , 7 1 8 

Total, outlays 5,651 6,314 7,451 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 

The Department of Health and Human Services (HHS) obliga-
tions in 1982 for the conduct of R. & D. will increase by $321 
million above the 1981 level to $4.3 billion. Within this total, basic 
research funding will increase by 9% to $2.1 billion. Obligations for 
R. & D. facilities will be $36 million. 

More than 80% of the department's R. & D. funds are devoted to 
the National Institutes of Health (NIH) whose primary mission is 
to advance through biomedical research the Nation's capabilities 
for the prevention, diagnosis, and treatment of disease. The level of 
R. & D. obligations by NIH in 1982 is estimated to be $3.6 billion, 
an increase of $246 million above the 1981 level of $3.4 billion. This 
increase will insure stability and continuity in the biomedical re-
search enterprise, permitting approximately 5,000 new and compet-
ing awards to individual researchers or research teams. Among the 
most significant activities to be supported are: 

• Studies of the cause and prevention of diseases associated 
with such environmental agents as chemicals and radiation; 
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• Studies to provide a better understanding of the role of nutri-
tion in cancer, cardiovascular disease, childhood development, 
and aging; 

• Research in the neurosciences and genetics, including areas 
related to neurological disorders such as Huntington's disease 
and spinal cord injury; 

• Increased research on reversible causes of mental deteriora-
tion in the elderly; 

• Emphasis on research into the causes, treatments, and pre-
vention of diabetes; and 

• Emphasis on development of procedures for the conduct of 
recombinant DNA research. 

R. & D. programs in health-related research also are supported 
by several other agencies within the department. The 1982 funding 
will permit limited expansion of research efforts of the Alcohol, 
Drug Abuse, and Mental Health Administration, the Food and 
Drug Administration, the Centers for Disease Control, the Health 
Services Administration, the Health Care Financing Administra-
tion, and the Office of the Assistant Secretary for Health. Among 
these efforts are: 

• Continuing studies of mental disease and neurological disor-
ders, biomedical factors and health effects of drug abuse, and 
causes and consequences of alcohol abuse; 

• Continuing support of research designed to back up the Food 
and Drug Administration's regulation of food, drug, biological, 
and radiological products; 

• Studies by the National Institute for Occupational Safety and 
Health to develop criteria on toxic materials and other work-
place hazards; 

• Community health research involving primarily the commu-
nity health center and maternal and child health programs; 
and 

• Studies to test alternative methods of payment for hospitals 
and physicans, to evaluate the impact of Medicare and Medic-
aid on the health care system, and possible changes in cover-
age and payments for community health centers. 

The department's obligations for R. & D. in human services 
programs will be increased by $20 million to a total of $115 million. 
These funds will be devoted to research related to the missions of 
the Office of Human Development Services and the Social Security 
Administration and to policy research conducted in behalf of de-
partmental management. 

Table K-9 provides the details of the R. & D. funding of the 
Department of Health and Human Services. 
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Table K - 9 . DEPARTMENT OF HEALTH AND HUMAN SERVICES—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Program areas and organizational units 1980 
actual 

1981 
estimate 

1982 
estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Health: 
National Institutes of Health 
Alcohol, D rug Abuse, and Menta l Health A d m i n -

istration 
Centers for Disease Control 
Food and D r u g Administrat ion 
Health Care Financing Administrat ion 
Office of Assistant Secretary for Health 
Health Services Administrat ion 
Health Resources Administrat ion 

3 , 1 8 2 

2 3 5 
87 
7 5 
4 6 
3 1 
3 0 

5 

3 , 3 5 0 

2 3 7 
87 
7 5 
50 
4 5 
2 6 

3 , 5 9 6 

2 7 7 
9 6 
8 1 
56 
4 8 
16 

Subtotal , Health 

H u m a n Services: 
Off ice of H u m a n Development Services 
Social Security Administrat ion 
Departmental M a n a g e m e n t 

3 , 6 9 1 3 , 8 6 9 4 , 1 7 0 Subtotal , Health 

H u m a n Services: 
Off ice of H u m a n Development Services 
Social Security Administrat ion 
Departmental M a n a g e m e n t 

52 
23 
2 4 

47 
26 
23 

4 2 
4 8 
2 5 

Subtotal , H u m a n Services 

Total, conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 

9 8 95 1 1 5 Subtotal , H u m a n Services 

Total, conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 

3 , 7 9 0 3 , 9 6 4 4 , 2 8 5 

Subtotal , H u m a n Services 

Total, conduct of R. & D 

Total conduct of basic research, included 
above 

R. & D. facilities 
( 1 , 7 5 8 ) 

3 2 
( 1 , 8 8 7 ) 

6 1 
( 2 , 0 5 3 ) 

3 6 

Total, obligations 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

3,821 4,025 4,321 Total, obligations 

OUTLAYS 
Conduct of R. & D 
R. & D. facilities 

3 , 5 1 8 
7 7 

3 , 6 7 6 
4 3 

3 , 9 6 4 
4 9 

Total, outlays 3,595 3,719 4,013 

NATIONAL SCIENCE FOUNDATION 

The National Science Foundation supports long term fundamen-
tal research in all fields of science and engineering, selected ap-
plied research, and efforts to improve the teaching of science and 
engineering. Its role is particularly important because it is the only 
Federal agency whose primary objective is to maintain and en-
hance the vigor of the national basic research effort. Its budget is 
designed to assure that governmentwide support of fundamental 
research is balanced among different scientific disciplines. 

NSF obligations for the conduct of R. & D. will be increased from 
$1,015 million in 1981 to $1,157 million in 1982, an increase of 14%. 
An additional $95 million will be obligated for research facilities in 
1982, including $75 million for a new program to upgrade and 
modernize university research instrumentation. 

In its support of basic research in 1982, the Foundation plans to 
provide increased emphasis on support for the mathematical and 
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physical sciences and for fundamental engineering and computer 
sciences—disciplines that underlie advances in productivity and 
contribute to economic revitalization in the long term. Special em-
phasis will also be placed on other programs that contribute to 
national economic revitalization over the long term and further 
promote research cooperation among industry, government, and 
universities. Total funding for the conduct of basic research will 
increase from $923 million in 1981 to $1,057 million in 1982, an 
increase of 15% or about 4% in real terms. 

Additional highlights of the Foundation's 1982 budget include: 
• Initiation of a 25-meter telescope sensitive in the millimeter 

wavelength region of the electromagnetic spectrum to permit 
observation of molecular species in outer space not previously 
observed from Earth. 

• A buildup in support for the Ocean Margin Drilling program 
to obtain fundamental scientific information that would pro-
vide a framework for future resource exploration. 

• Expansion of the University-Industry Cooperative Research 
program to support joint research ventures by university and 
industry scientists. 

• Expansion of the Small Business Innovation Research pro-
gram to provide support to small high-technology firms for 
research on innovative new concepts that could then attract 
private venture capital for commercialization. 

DEPARTMENT OF AGRICULTURE 

Nearly all of the R. & D. funded by the Department of Agricul-
ture is conducted by three agencies: the Science and Education 
Administration, the Forest Service, and the Economics and Statis-
tics Service. In 1982, these agencies expect to obligate 98% of the 
Department's R. & D. funding which will be increased from $775 
million in 1981 to $871 million, an increase of $96 million, or 12%. 

The Science and Education Administration plans to obligate $674 
million in 1982, about 77% of the department's funding for the 
conduct of R. & D. In turn, the Forest Service and the Economics 
and Statistics Service expect to obligate $144 million and $40 mil-
lion, respectively, or together about 21% of the department's 
R. & D. funds. 

The 1982 budgets for each of these agencies contain several areas 
of emphasis for R. & D. funding: 

• The Science and Education Administration will support re-
search on food production, needs of action and regulatory 
agencies, enhancement of natural resources, tropical and 
subtropical agriculture, and beneficial uses of aerospace 
technology. 
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• The Forest Service will emphasize research on more efficient 
reforestation practice, rehabilitation of desert land, air and 
water quality management, recreation, genetics, silviculture 
and timber management. 

• The Economics and Statistics Service will support research 
related to data collection and management of natural re-
sources, farm sector economic indicators, agricultural markets 
and food system regulation, and yield modeling and domestic 
crop estimation. 

DEPARTMENT OF THE INTERIOR 

R. & D. activities of the Department of the Interior stem from 
two broad responsibilities: (1) encouraging wise development of the 
national mineral, water, land, and recreation resources and (2) 
managing those resources on the public lands in the public inter-
est. 

The department expects to obligate in 1982 a total of $496 mil-
lion for the conduct of R. & D., an increase of $31 million, or about 
7% over 1981. For 1982, the department's research objectives in-
clude: 

• Accurate appraisal of national mineral resources, with em-
phasis upon new or improved methods and instruments for 
mineral exploration on land and in the continental margins. 

• Development of basic data on geologic principles and proc-
esses, terrain and foundation conditions. 

• Application of environmental resource data to public decision-
making in urban areas, and application of data acquired by 
satellite to the Earth sciences and the analysis of marine 
resources. 

• Investigation of new technologies for surface and under-
ground mining, with emphasis upon improved environmental 
control and mine safety. 

• Studies on extraction, processing, and use of nonenergy min-
erals designed to assure an adequate supply of raw materials 
to meet expanding national needs. 

• Continuation of studies on the efficient allocation and conser-
vation of scarce water and water-related resources. 

• Studies of the causes and effects of geologic and environmen-
tal hazards such as earthquakes, volcanoes, ground failure, 
acid rain, and toxic wastes. 

DEPARTMENT OF TRANSPORTATION 

Obligations for the conduct of research and development for the 
Department of Transportation are estimated at $413 million for 
1981 and $474 million in 1982. The Department's R. & D. program 
is oriented toward providing the information and new technology 
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needed for its own operational (e.g., air traffic control) and regula-
tory (e.g., automotive safety standards) programs, with a smaller 
effort designed to support new or improved transportation options 
for the Nation (e.g., automated guideway transit). The Depart-
ment's 1982 budget includes: 

• $131 million for the Federal Aviation Administration to con-
tinue engineering work on the national air traffic control 
system and to maintain the thrust toward emerging technol-
ogy needed for a nationwide network of flight services sta-
tions. R. & D. activities will be undertaken to address the 
issue of replacement computers at enroute air traffic control 
centers. Advances in technology are expected to enhance 
safety of air travel, reduce delays, and expand airport capac-
ity. 

• $91 million for the National Highway Traffic Safety Adminis-
tration for motor vehicle, traffic safety, auto fuel economy, 
and statistical and analytical research. Fuel economy re-
search will concentrate on improved engines and drivetrains. 
A fuel conservation research program will aid in driver prac-
tices to conserve energy. 

• $83 million for the Urban Mass Transportation Administra-
tion to assist in the development of improved mass transpor-
tation systems, equipment, and procedures. 

• $32 million for the Research and Special Programs Adminis-
tration for emphasis on advanced transportation technology, 
transportation of hazardous materials and pipeline transpor-
tation of gas and hazardous liquids. Direction and support for 
the Cooperative Automotive Research Program being conduct-
ed by the U.S. Government and the automotive industry will 
also be provided. 

• $48 million for the Federal Highway Administration to con-
duct research programs in highway planning, construction, 
and safety and in commercial motor carrier safety. A major 
goal will be increased highway, vehicle, driver, and pedestrian 
safety. 

• $46 million for the Federal Railroad Administration with 
principal emphasis upon safety research. Other increases in 
the agency's effort will be devoted to improvements in freight 
and passenger systems and in the Transportation Test Center 
for work on electrification of the Facility for Advanced Serv-
ice Testing (FAST) track. 

• $30 million for the U.S. Coast Guard to support research to 
maintain and improve search and rescue systems, environ-
mental protection, vessel safety, aids to navigation, port 
safety and security, and polar and domestic icebreaking. 

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

1982



328 THE BUDGET FOR FISCAL YEAR 1982 

DEPARTMENT OF COMMERCE 

The principal objectives of the R. & D. programs in the Depart-
ment of Commerce are to continue to improve the Nation's envi-
ronmental prediction and warning capabilities, support generic 
technology to strengthen the competitive position of U.S. industry, 
including the maritime industry, encourage technological advance-
ment through improved performance and measurement standards, 
and develop a better understanding of marine environment, especial-
ly the long-term effects of pollution. 

The Department of Commerce obligations for R. & D. will be 
increased from $365 million in 1981 to $411 million in 1982, an 
increase of $46 million. Most of the increase will fund expanded 
R. & D. programs in the National Oceanic and Atmospheric Ad-
ministration and the National Bureau of Standards. In 1982 the 
National Bureau of Standards will obligate $96 million, an increase 
of $12 million or 14% over 1981 for R. & D. programs. The Nation-
al Oceanic and Atmospheric Administration obligations for R. & D. 
will grow from $196 million in 1981 to $229 million in 1982. High-
lights include: 

• Research at NBS on the fundamental sciences that underlie 
future standards and measurement techniques to improve in-
dustrial productivity. 

• Expanded support for NOAA research on acid rain pollution 
and on improved methods of forecasting, detecting, and track-
ing weather systems and violent storms. 

Other agencies within the Department of Commerce also main-
tain smaller research and development programs: The Bureau of 
the Census, Economic Development Administration, Maritime Ad-
ministration, Office of Productivity, Technology and Innovation, 
the Patent and Trademark Office, and the National Telecommuni-
cations and Information Administration. R. & D. funding for these 
agencies in 1982 will total $86 million. 

ENVIRONMENTAL PROTECTION AGENCY 

EPA conducts research and development in support of the agen-
cy's regulatory and enforcement mission to protect human health 
and the environment. The R. & D. program provides information 
on health and environmental criteria and the technological basis 
for developing environmental control standards. The program also 
provides measurement methods and quality assurance techniques 
for the accurate and reliable quantification of environmental condi-
tions for assessments, EPA program implementation, and stand-
ards enforcement. Total obligations for the conduct of R. & D. will 
decrease from $364 million in 1981 to $345 million in 1982; the 
reduction largely reflects completion of major regulatory efforts 
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and a phasing of future research toward review and refinement of 
regulations. The following are some highlights of the R. & D. pro-
gram for 1982: 

• The energy program, which includes R. & D. related to the 
impact and regulation of fossil fuel combustion and synthetic 
fuels, is projected at a level of $102 million in 1982, a decrease 
of $11 million from 1981. This figure includes an increase of 
$9 million to support research on acid deposition as part of a 
major governmentwide effort to assess the sources and effects 
of acid rain. 

• The 1982 request for air quality research reflects a reduction 
of $5 million below 1981, to a level of $69 million, due to a 
phase-down of the R. & D. effort on diesel particulates and to 
reductions in research on other particulate and gaseous pol-
lutants as well as on oxidants. The 1982 request for the water 
quality program is $57 million, a reduction of $7 million 
below 1981. This figure includes a reduction of $3 million, 
which is primarily associated with a shift from conventional 
water quality research to higher priority work on hazardous 
wastes. This reduction is coupled with reductions in the area 
of industrial wastewater research reflecting the near comple-
tion of the court-mandated schedule for completing waste 
water effluent guidelines. 

• Overall, solid and hazardous waste R. & D. would increase by 
$7 million to $32 million in 1982. The resources shifted from 
water quality research will accelerate by $3 million the R. & D. 
support to EPA's activities related to the identification of the 
environmental impact of mismanaged hazardous waste sites, 
and the permitting, and listing or delisting of hazardous 
wastes. 

• The 1982 R. & D. program on safe drinking water increases 
$2 million over 1981, to a level of $31 million. Shifts within 
the program will permit the establishment of a new ground-
water effort totaling $3 million to yield information on the 
movement and chemical interactions of contaminants that 
may reach drinking water supplies. 

• The 1982 request for pesticides R, & D. totals $7 million, a 
decrease of $3 million, while the request for Toxic Substances 
shows a net decrease of $2 million to a level of $38 million. 
The fiscal year 1982 program in Toxic Substances will include 
the establishment of a quality assurance program directly 
tailored to the Agency's regulatory and operational activities 
in this area. 
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DEPARTMENT OF LABOR 

Over 90% of the Department of Labor's R. & D. funding in 1982 
is devoted to research programs in welfare reform, positive adjust-
ment assistance for economically displaced workers, youth employ-
ment, and other activities under the Comprehensive Employment 
Training Act (CETA). 

The department expects to obligate a total of $330 million for the 
conduct of R. & D. in 1982, more than twice the 1981 level. The 
1982 funding includes welfare reform, $174 million; positive adjust-
ment assistance, $50 million; youth employment, $63 million, and 
other activities, $43 million. The increase in 1982 for the Depart-
ment largely reflects funding for continuation of the welfare 
reform demonstrations funded from other sources in previous 
years. 

Among the department's research objectives for 1982 are: 
• Implementation of 10 to 12 demonstration projects to assist 

workers displaced by rising imports or other economic 
changes. 

• Assessment of the impact of departmental regulations on pro-
ductivity. 

• Continuation of the pilot program in employment opportuni-
ties which provides job search assistance and federally assist-
ed work and training opportunities to persons eligible for 
welfare. 

• Continuation of the analysis of the Continuous Longitudinal 
Manpower Survey (CLMS) to assess in more depth the imme-
diate and long-term benefits accruing to participants in em-
ployment and training programs. 

• Expansion of the program to explore labor-management rela-
tions and the collective bargaining process. 

THE NUCLEAR REGULATORY COMMISSION 

The Nuclear Regulatory Commission is authorized to support 
and perform research in civil uses of nuclear materials and facili-
ties consistent with public health and safety, environmental qual-
ity, and national security. A major share of NRC's effort is devoted 
to the use of nuclear energy to generate electric power. Its research 
objective is to provide safety and analytical methods adequate to 
the need for public and private confidence in NCR's licensing pro-
cedures and regulatory work. 

In 1982, NRC's obligations for the conduct of R. & D. will be 
increased from $216 million to $232 million, an increase of $16 
million. The budget request reflects a redirection of research prior-
ities: several research programs are being completed and new pro-
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grams are being started, emphasizing lessons learned from the 
accident at Three Mile Island. 

Work will be curtailed, for example, in loss-of-coolant and tran-
sient research, but will be increased in plant operational safety, 
severe accident research, systems and reliability analysis and waste 
management. 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

Obligations of the Agency for International Development for the 
conduct of R. & D. will be $230 million in 1982, nearly twice the 
1981 level of $120 million. 

This large increase reflects the administration's increased recogni-
tion of the importance of R. & D. in addressing the development 
problems faced by the Third World. 

Research and development activities in AID consist mainly of 
applied research to solve specific problems associated with basic 
human needs development, and of social and economic research 
aimed at improving U.S. and host country understanding of the 
major obstacles to such development. 

Most of AID's 1982 R. & D. funds will be devoted to three critical 
problems: (1) food production, with an emphasis on effective devel-
oping country efforts to overcome the growing food crisis; (2) popu-
lation growth, emphasizing methods of controlling increasing popu-
lation growth rates in the developing countries; and (3) energy 
supply, emphasizing renewable and non-conventional energy 
sources critical for development to proceed. 

VETERANS ADMINISTRATION 

The Veterans Administration will obligate $163 million, an in-
crease of $16 million, for the conduct of R. & D. in 1982, emphasiz-
ing medical, rehabilitative, and health services research. Among 
new areas to be studied are the health effects of Agent Orange and 
a pilot program in preventive health care. 

VA's effort in medical research is an intramural, biomedical 
program designed to benefit patients through increased quality and 
effectiveness of health care delivery. The program includes special 
research on alcoholism and geriatrics. 

In rehabilitative research, the VA works to develop and test 
prosthetic, orthopedic, and adaptive equipment for improving the 
care and rehabilitation of disabled eligible veterans, including am-
putees, paraplegics, and the blind. 

The health services research program supports projects at VA 
health care facilities to improve the delivery and accessibility of 
health services to veterans. 
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DEPARTMENT OF EDUCATION 

The primary missions of the Department of Education's pro-
grams in R. & D. are to further educational equity and to improve 
the practice of education. In 1982, the Department expects to obli-
gate a total of $154 million for the conduct of R. & D., an increase 
of $13 million above 1981. 

Of the 1982 total, nearly 86% will be obligated by three agencies; 
the National Institute of Education, $84 million; the National Insti-
tute of Handicapped Research, $35 million; and the Office of Spe-
cial Education and Rehabilitative Services, $13 million. 

The National Institute of Education (NIE) will support research 
in the areas of teaching and learning, educational policy and orga-
nization, and improvement and dissemination of practice. The 1982 
budget for NIE will: 

• Continue the momentum of the grant programs in such areas 
as reading, writing, cognitive development, desegregation, 
postsecondary education, organization and management, and 
minorities and women in research. 

• Support the regional R. & D. educational labs and centers. 
• Begin selected studies on such topics as improved teaching, 

testing, evaluating, black colleges, and rural education. 
• Expand programs to complement the Office of Educational 

Research and Improvement initiatives in basic skills learning, 
science, mathematics, local education improvements (with an 
urban emphasis), and international/multicultural learning. 

Studies initiated by the National Institute of Handicapped Re-
search will concentrate on better equipment, devices, and systems 
suitable for improving rehabilitation of the handicapped with focus 
on the severely handicapped. These activities complement continu-
ing R. & D. under the Office of Special Education and Rehabilita-
tion Services. 

Funds obligated by the Office of Special Education and Rehabili-
tative Services will be devoted to innovation and development in 
education for the handicapped and rehabilitation services. Program 
objectives include the development and testing of instructional ma-
terials and the evaluation of standardized tests for handicapped 
persons. The program responds to Presidential and congressional 
mandates to encourage equal educational and rehabilitation oppor-
tunities for the handicapped. 

The Department also supports R. & D. in such areas as vocation-
al and adult education, language studies, bilingual education dem-
onstrations, and education policy centers. Obligations for these ef-
forts will amount to $22 million in 1982. 
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OTHER AGENCY PROGRAMS 

An additional 15 agencies will obligate a total of $324 million in 
1982, an increase of $51 million above the 1981 total, but amount-
ing to less than 1% of all federally funded programs in R. & D. 
The programs of these agencies, like those of the 15 agencies pro-
viding the majority of R. & D. support, are closely related to the 
agencies' missions. 

Among the agencies in this category that expect to increase their 
obligations for R. & D. in 1982 are the Departments of Justice and 
Housing and Urban Development, the Smithsonian Institution, the 
Federal Emergency Management Agency, the Army Corps of Engi-
neers (civil functions), and the Tennessee Valley Authority. 

SUPPLEMENTARY INFORMATION 

The following table provides additional information on the long-
term trends in Federal R. & D. funding. 

Table K - 1 0 . TRENDS IN CONDUCT OF R. & D. 
(Obligations in billions of dollars) 

Year Defense1 All other Total 

1 9 5 3 2 . 8 .3 3 . 1 
1 9 5 4 2 . 5 .3 2 . 9 
1 9 5 5 2 . 2 .4 2 . 5 
1 9 5 6 2 . 5 .5 3 . 0 
1 9 5 7 3 . 3 .6 3 . 9 
1 9 5 8 3 . 8 .8 4 . 6 
1 9 5 9 5 . 6 1 . 1 6 . 7 
1 9 6 0 6 . 1 1 .5 7 . 6 
1 9 6 1 7 . 0 2 . 1 9 . 1 
1 9 6 2 7 . 2 3 . 1 1 0 . 3 
1 9 6 3 7 . 8 4 . 7 1 2 . 5 
1 9 6 4 7 . 8 6 .4 1 4 . 2 
1 9 6 5 7 . 3 7 . 3 1 4 . 6 
1 9 6 6 7 . 5 7 . 8 1 5 . 3 
1 9 6 7 8 . 6 7 . 9 1 6 . 5 
1 9 6 8 8 . 3 7 . 6 1 5 . 9 
1 9 6 9 8 . 4 7 . 2 1 5 . 6 
1 9 7 0 8 . 0 7 . 3 1 5 . 3 
1 9 7 1 8 . 1 7 . 4 1 5 . 5 
1 9 7 2 8 . 9 7 . 6 1 6 . 5 
1 9 7 3 9 . 0 7 . 8 1 6 . 8 
1 9 7 4 9 . 0 8 . 4 1 7 . 4 
1 9 7 5 9 . 7 9 . 3 1 9 . 0 
1 9 7 6 1 0 . 4 1 0 . 4 2 0 . 8 
1 9 7 7 1 1 . 9 1 2 . 1 2 4 . 0 
1 9 7 8 1 2 . 6 1 3 . 8 2 6 . 4 
1 9 7 9 1 3 . 6 1 5 . 4 2 9 . 0 
1 9 8 0 1 5 . 1 1 6 . 6 3 1 . 7 
1 9 8 1 ( e s t i m a t e ) 1 7 . 6 1 7 . 6 3 5 . 2 
1 9 8 2 ( e s t i m a t e ) 2 1 . 6 2 0 . 2 4 1 . 7 

1 Includes military-related programs of the Departments of Defense and Energy. 
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RESEARCH AND DEVELOPMENT 

This analysis summarizes the funding of research and develop-
ment across all departments and agencies. It consists of two parts. 
The first highlights the R. & D. policies and trends in the 1983 
budget. The second describes in more detail the R. & D. programs 
of the 13 agencies whose 1983 obligations account for over 99% of 
total Federal funding for R. & D. 

The Federal Government does not have a separate R. & D. 
budget. Rather, R. & D. programs are reviewed and funded primar-
ily in the context of the missions of individual agencies and on the 
basis of their importance in meeting mission objectives. 

PART I. HIGHLIGHTS 

R. & D. activities are supported by the Federal Government in 
two broad categories, namely, to meet: 

• Federal Government needs—where the sole or primary user 
of the R. & D. is the Government itself, for example, in 
national defense and environmental regulation. 

• National needs—where the Federal Government helps to 
assure the strength of the Nation's economy and the welfare 
of its citizens through the support of R. & D. in specific areas 
such as agriculture, energy, and health. 

The 1983 budget reflects a clearer delineation, than has been the 
case in the past, between the responsibilities of the Federal Gov-
ernment and those of the private sector with respect to R. & D. to 
help meet national needs. 

The Federal Government has two main responsibilities with re-
spect to R. & D. to meet national needs. 

• First, it should provide a climate for technological innovation 
which encourages private sector R. & D. investment that best 
reflects the realities of the marketplace where new and im-
proved processes and products are developed, bought, and 
sold. The administration is fulfilling this responsibility pri-
marily by reducing Government spending, regulation and 
taxes. Thus, the administration's R. & D. policy is part of its 
overall economic policy. 

• Second, the Government should focus its direct R. & D. sup-
port on those areas where there is substantial prospect for 
significant economic gain to the Nation, but where the pri-
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vate sector is unlikely to invest adequately in the national 
interest because the benefits, in large measure, are not imme-
diately "appropriable" by individual firms. Thus, for example, 
the Federal Government supports basic research across all 
scientific disciplines but limits its spending on technology 
development to technologies requiring a long period of initial 
development, such as fusion power, where the risk is high but 
the payoff to the Nation is potentially large. This strategy is 
reflected in the funding for R. & D. to meet national needs in 
the 1983 budget. 

Total obligations and outlays for the conduct of all Federal R. & 
D. programs and for related facilities are shown in table K - l 
below. 

Table K - l . TOTAL FEDERAL FUNDING FOR CONDUCT OF R. & D. AND RELATED FACILITIES 
(In billions of dollars) 

Obligations Outlays 

1981 actual 1982 estimate 1983 estimate 1981 actual 1982 estimate 1983 estimate 

Conduct of R. & D 35.0 38.8 43.0 34.3 37.4 41.1 
R. & D. facilities 1.5 1.5 1.3 1.6 1.7 1.2 

Total 36.5 40.4 44.3 35.9 39.1 42.3 

CONDUCT OF RESEARCH AND DEVELOPMENT 

The 1983 budget includes $43.0 billion in obligations for the 
conduct of R. & D., an increase of $4.2 billion over 1982, largely in 
the R. & D. programs of the Department of Defense. Smaller but 
significant increases are also proposed for the R. & D. programs of 
a number of agencies including the National Aeronautics and 
Space Administration, the Department of Health and Human Serv-
ices and the National Science Foundation. A major further de-
crease is proposed in 1983 in Federal support of energy R. & D. to 
be funded through the proposed Energy Research and Technology 
Administration within the Department of Commerce. Included 
within the total funding for the conduct of R. & D. is support for 
the conduct of basic research, but not the funding for R. & D. 
facilities, which is reported separately in this analysis. 

Highlights of the programs of major R. & D. agencies that ac-
count for 94% of the proposed obligations for the conduct of R. & 
D. by all agencies are presented below: 

• Department of Defense (DOD).—Obligations for the conduct of 
R. & D. by DOD will rise to $24.5 billion, an increase of $3.9 
billion over 1982; this represents 57% of the total Federal 
funding for R. & D. In 1983, the Department will provide 
increased support for basic research and for R. & D. related to 
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the development of advanced strategic systems, such as bomb-
ers, ballistic missiles and ballistic missile defense. 

• National Aeronautics and Space Administration (NASA).—Ob-
ligations for the conduct of R. & D. by NASA are estimated at 
$6.5 billion for 1983, $0.7 billion over 1982. Increased funding 
for 1983 is proposed to assure timely transition of the Space 
Shuttle to an operational system and to continue the highest 
priority research and space exploration projects, including the 
further development of the Space Telescope, Gamma-Ray Ob-
servatory and the Galileo Mission to Jupiter. 

• Department of Commerce (DOC).—Obligations by this Depart-
ment for the conduct of R. & D. would be $4.2 billion in 1983, 
$0.6 billion below 1982. Included in the 1983 total amount is 
$3.9 billion for programs transferred to the Department as 
part of the proposed dismantlement of the Department of 
Energy. This represents a net decrease of $0.6 billion for these 
programs but includes increases for nuclear weapons R, & D. 
and for long-term research in energy sciences and fundamen-
tal physics. These increases are more than offset by eliminat-
ing subsidies to industry for near-term energy research and 

Table K-2 summarizes Federal support for the conduct of R. & 
D. by agency. 

Table K-2. CONDUCT OF RESEARCH AND DEVELOPMENT BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 

Obligations Outlays 
Department or agency 

1981 actual 1982 
estimate 

1983 
estimate 1981 actual 1982 

estimate 
1983 

estimate 

Defense-military functions 16,494 20,553 24,469 15,720 18,784 22,673 
National Aeronautics and Space Ad-

ministration 5,407 5,841 6,513 5,279 5,696 6,460 
Commerce 5,276 4,793 4,157 5,466 5,240 4,352 
(Energy Research and Technology Ad-

ministration) (4,948) (4,522) (3,917) (5,121) (4,948) (4,104) 
Health and Human Services 3,973 3,972 4,122 3,991 3,935 4,039 
(National Institutes of Health) (3,332) (3,427) (3,533) (3,350) (3,390) (3,487) 
National Science Foundation 964 961 1,033 892 1,018 908 
Agriculture 773 807 838 742 805 824 
Interior 424 397 371 438 402 380 
Transportation 420 329 366 418 321 316 
Environmental Protection Agency 326 317 230 344 335 274 
Nuclear Regulatory Commission 227 223 220 211 209 206 
Agency for International Development.... 156 160 186 151 157 159 
Veterans Administration 147 137 145 138 130 140 
Education 91 74 76 96 94 112 
All other1 354 279 272 366 298 280 

Total conduct of R. & D 35,033 38,843 42,997 34,252 37,425 41,122 
1 Includes the Departments of Housing and Urban Development, Justice, Labor, Treasury, and State, the Tennessee Valley Authority, the 

Smithsonian Institution, the Corps of Engineers, the Federal Emergency Management Agency, the U.S. Office of Personnel Management, the Library 
of Congress, the Arms Control and Disarmament Agency, the Federal Communications Commission, the Advisory Committee on Intergovernmental 
Relations, and the Federal Trade Commission. 
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technology development. The other R. & D. programs of the 
Department of Commerce, such as metrology and oceanic, 
marine and atmospheric research, would be reduced by $31 
million below 1982, to a level of $240 million in 1983. 

• Department of Health and Human Services (HHS).—Obliga-
tions for the conduct of R. & D. in HHS are estimated to total 
$4.1 billion in 1983, $150 million above 1982, of which the 
National Institutes of Health (NIH) accounts for about $3.5 
billion, $106 million above 1982. The 1983 budget for NIH 
continues to support a strong national effort in biomedical 
research, including research related to potentially hazardous 
occupational and environmental exposures. 

• National Science Foundation (NSF).—Obligations for the con-
duct of R. & D. by NSF are estimated to total $1,033 million 
in 1983, an increase of $72 million over 1982. Included in the 
total is $984 million for the support of basic research, an 
increase of $72 million over 1982. The 1983 budget for NSF 
proposes increased support of research in the natural sciences 
and engineering and selected retrenchment in relatively 
lower priority programs. 

CONDUCT OF BASIC RESEARCH 

Support for the conduct of basic research is included within the 
overall funding for the conduct of R. & D. Obligations for the 
conduct of basic research are estimated to increase in 1983 by $0.5 
to $5.8 billion or 9% over 1982. 

The 1983 budget recognizes the need to maintain a strong nation-
al research effort in all scientific disciplines. Basic research in such 
fields as chemistry, physics, biology, materials, oceanography, and 
earth sciences provides the underpinning, for example, for ad-
vances in health care, improved nutrition and agricultural produc-
tion, and new technologies for defense, space and energy. 

The allocation of funds in the 1983 budget provides for the fur-
ther strengthening of basic research in specific areas of Govern-
ment responsibility such as defense and space. Special emphasis is 
also being given, in the national interest, to strengthening basic 
research in the physical sciences and engineering as exemplified in 
programs of the new Energy Research and Technology Administra-
tion in the Department of Commerce and the National Science 
Foundation. Such areas of research are of particular importance to 
long-term industrial productivity and economic growth. 

The increase in basic research support will particularly encour-
age scientists at the Nation's colleges and universities in their 
efforts to advance the frontiers of knowledge and thereby also aid 
in the training of future scientists and engineers. About one-half of 
the total Federal obligations for basic research are made to support 

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

1983



SPECIAL ANALYSIS K 7 

researchers in universities and colleges who conduct about one-half 
of all basic research performed in the Nation. 

Table K-3 summarizes Federal support for the conduct of basic 
research by agency. 

Table K-3. CONDUCT OF BASIC RESEARCH BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars)1 

Obligations Outlays 
Department or agency 

1981 actual 1982 
estimate 

1983 
estimate 1981 actual 1982 

estimate 
1983 

estimate 

Health and Human Services 1,955 2,000 2,069 1,944 1,978 2,034 
(National Institutes of Health) (1,767) (1,839) (1,897) (1,750) (1,813) (1.869) 
National Science Foundation 898 912 984 830 972 861 
Defense-military functions 603 673 781 554 616 712 
Commerce 608 665 762 614 670 759 
(Energy Research and Technology Ad-

ministration) (591) (647) (741) (597) (652) (737) 
National Aeronautics and Space Ad-

ministration 532 580 682 538 575 661 
Agriculture 314 332 359 302 337 354 
Interior 80 73 68 79 73 69 
Smithsonian Institution 44 45 51 41 44 51 
Veterans Administration 15 13 14 15 13 14 
Education 17 14 14 18 18 22 
Environmental Protection Agency 10 15 10 12 12 10 
All other2 32 27 28 29 29 28 

Total 5,108 5,348 5,821 4,975 5,337 5,574 

1 Amounts reported in this Table are included in Totals for conduct of R. & D. 
2 Includes the Departments of Justice, Transportation, Treasury and Labor, the Tennessee Valley Authority, the Corps of Engineers, the Federal 

Trade Commission, the Library of Congress, and the Agency for International Development. 

R. & D. FACILITIES 

The successful conduct of R. & D. is dependent on the quality of 
instrumentation and facilities that are available to the research 
community. A significant amount of funding for equipment and 
instrumentation is included, but not separately identified, in the 
funding for the conduct of R. & D. Funds separately identified for 
R. & D. facilities by Federal Government agencies are summarized 
in table K-4. 

Obligations for R. & D. facilities in 1983, including the construc-
tion or renovation of facilities and the acquisition of major equip-
ment, will amount to $1.3 billion, $265 million below 1982. 

Significant changes in R. & D. facilities support are being pro-
posed in 1983, primarily for programs that are being transferred to 
the Department of Commerce, as part of the proposed dismantle-
ment of the Department of Energy. In these programs in 1983, 
support will be maintained generally for basic research facilities, 
such as those for high energy physics research. However, signifi-
cant reductions are proposed for facilities related to the demonstra-
tion of energy technologies, largely in keeping with the policy of 
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relying more on industry investment. The 1982 budget includes 
funds to bring many energy demonstrations to an orderly close or 
to assist industry in taking over the support of these facilities. 

Table K-4. RESEARCH AND DEVELOPMENT FACILITIES BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 

Obligations Outlays 
Department or agency Department or agency Department or agency 

1981 actual 1982 estimate 1983 estimate 1981 actual 1982 estimate 1983 estimate 

Commerce 982 964 681 1,112 1,191 644 
(Energy Research and 

Technology 
Administration) (981) (955) (678) (Ull) (1184) (640) 

Defense-military 
functions 278 285 366 238 248 320 

National Aeronautics 
and Space 
Administration 114 143 116 147 135 122 

Agriculture 21 35 30 39 39 34 
Health and Human 

Services 25 62 20 43 35 38 
(National Institutes of 

Health) (23) (18) (20) (42) (32) (28) 
National Science 

Foundation 13 10 16 13 10 15 
All other1 47 28 33 35 43 25 

Total 1,480 1,526 1,262 1,627 1,702 1,198 
1 Includes the Departments of the Interior, Transportation, and Treasury, the Veterans Administration, the Tennessee Valley Authority, the Agency 

for International Development, and the Smithsonian Institution. 

PART II. AGENCY R . & D . PROGRAMS 

Presented below are summaries of the R. & D. activities of the 13 
agencies that support more than 99% of Federally funded R. & D. 

DEPARTMENT OF DEFENSE 

The primary purpose of the Defense R. & D. program is to 
develop new strategic and tactical weapons and supporting systems 
to improve the Nation's defense. In 1983, DOD obligations for the 
conduct of R. & D. will increase by $3.9 billion to $24.5 billion, 
which represents over one-half of total Federal funding for re-
search and development in 1983. Within the total funding by DOD 
for the conduct of R. & D., funding of basic research will increase 
from $673 million in 1982 to $781 million in 1983. Funding for R. & 
D. facilities will increase by $81 million in 1983 to a total of $366 
million. By mission category, major R. & D. efforts for 1983 include: 

Technology Base and Advanced Technology Development—There 
will be substantial real growth in DOD support of these areas, 
above the 1982 level, to investigate promising new technologies and 
to avoid technological surprise. Current thrusts in very high speed 
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integrated circuits and guided munitions capable of being operated 
in adverse weather will continue. Increased emphasis will be given 
to new technologies that offer significant opportunities to increase 
the effectiveness of existing military forces, such as improved infor-
mation processing, better materials, and improved sensors. Other 
programs include work on electronic devices that will continue to 
operate when parts malfunction, electronics that are resistant to 
various types of radiation, advanced computer languages and meth-
ods of computing high-power lasers and advanced composite 
materials. 

Strategic Programs.—The budget provides significant increases in 
this area for the accelerated development of ballistic missile de-
fense, as well as the exploration of future options for MX basing— 
either deep underground or in continuous patrol aircraft. In addi-
tion, development efforts continue on an anti-satellite system and 
an advanced technology bomber. Development of the communica-
tions and control systems needed to support strategic weapons will 
receive increased emphasis. 

Tactical Programs.—Funds will be provided in 1983 to continue 
the development of systems to increase the capability of U.S. gener-
al purpose and theater nuclear forces, as well as to develop the 
capability to project forces rapidly wherever the vital interests of 
the U.S. are threatened. 

• Army efforts include improvement programs for the M - l 
tank, chemical defense equipment and chemical weapons, and 
various helicopter systems, and continued development of the 
Patriot anti-aircraft missile system. 

• The Air Force is developing deep strike interdiction versions 
of F-15 and F-16 fighters, LANTIRN night/all weather navi-
gation and targeting pods for tactical aircraft, and the 
AMRAAM advanced medium range air-to-air combat missile. 

• The Navy is developing a lightweight anti-submarine torpedo, 
a new destroyer and a vertical launch system for missiles. 
Upgrades to current subsystems to improve detection, track-
ing and targeting will also increase the capability of major 
systems now in production. 

Intelligence and Communications, Program Management and Sup-
port.—R. & D. on intelligence and communication systems will 
focus on communication satellites, on radios that will work in the 
electronic noise of the battlefield, and on battlefield surveillance 
radars. Work will also continue on the use of technology to reduce 
manufacturing costs and to extend the life and capability of exist-
ing defense systems. 
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NATO Cooperation.—Cooperation in research and development 
and joint production of new weapon systems will be pursued to 
exploit, fully, Alliance resources. Funding for these activities is not 
identified separately in table K-5 but is included in the other 
categories discussed above. 

Table K-5 provides the details of the Department of Defense 
military R. & D. funding. 

Table K-5. DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity 1981 actual 1982 estimate 1983 estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Research, development, test and evaluation: 
Technology base 2,570 2,849 3,288 
Advanced technology development 578 736 928 
Strategic programs 3,187 4,802 6,520 
Tactical programs 5,914 7,029 7,524 
Intelligence and communications 1,565 2,167 2,675 
Program management and support 2,096 2,289 2,849 

Other appropriations 585 681 685 

Total conduct of R. & D 16,494 20,553 24,469 

Total conduct of basic research, included above (603) (673) (781) 
R. & D. facilities 278 285 366 

Total obligations 16,772 20,838 24,835 

OUTLAYS 
Conduct of R. & D 15,720 18,784 22,673 
R. & D. facilities 238 248 320 

Total outlays 15,958 19,032 22,993 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Through the programs of NASA, the Federal Government makes 
investments in R. & D. that yield new space technologies to im-
prove the national security and the long-term scientific and techno-
logical strength of the Nation. They also provide new knowledge 
about the earth, the solar system, and the universe. 

In 1983, the R. & D. request would continue flight missions 
launched in prior years (e.g., Voyagers to the outer planets) and 
further development of most major ongoing projects, including the 
Space Shuttle. Obligations for the conduct of R. & D. would in-
crease by $672 million in 1983 to a total of $6.5 billion. Within this 
amount, basic research would amount to $682 million, an increase 
of $102 million over 1982. Obligations for construction of facilities 
in 1983 would total $116 million. 
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Space Transportation.—Shuttle development, testing and pro-
curement of a fleet of four orbiters will continue in the space 
transportation systems program. The Space Shuttle is essential to 
exploit space effectively and will help maintain U.S. leadership in 
space throughout this century. It will allow retrieval, repair and 
service of satellites in space and the operation of space laborato-
ries, such as the European-built Spacelab, for scientific and tech-
nology applications. Because it is reusable, the Shuttle has the 
potential to reduce the cost of space missions. 

The Shuttle is expected to operate on a routine basis in 1983 to 
meet the needs of domestic and foreign users, who have already 
made significant investments in anticipation of its availability in 
the early 1980s. Also, regular Shuttle operations are important to 
meet civilian and national security commitments in a timely 
manner at the lowest total cost to the Nation. While the Shuttle is 
expected to replace most expendable launch vehicles, the budget 
continues efforts to assure adequate expendable vehicle capacity 
until the Shuttle becomes fully operational. 

With the second successful launch of the Space Shuttle orbiter, 
Columbia, the U.S. clearly demonstrated that a manned reusable 
space vehicle is feasible. The 1983 budget provides the funds 
needed to make possible a timely and effective operational Shuttle 
system. Included are funds to: 

• Demonstrate the ability to use the Shuttle for repairing a 
damaged satellite while in orbit; 

• Enhance the payload lift performance of the Shuttle, provid-
ing users with additional assurance that its full planned capa-
bilities will be available to both civil and national security 
users. 

• Continue procurement of the second Spacelab (with an initial 
flight of the first Spacelab planned for mid-1983) and continue 
to develop and procure an upper stage for use with the Shut-
tle for high-Earth orbit and for interplanetary missions. The 
Shuttle will be operated from the Kennedy Space Center in 
Florida and from the Vandenberg Air Force Base in Califor-
nia. 

Space Science.—In this area, in-flight projects are conducting 
deep space astronomy while in orbit and others are exploring the 
solar system. Most of these spacecraft will continue their flight 
missions and will gather scientific data well beyond 1983. 

• The Solar Maximum Mission, launched in 1980, will continue 
operations and data analysis activities. 

• Two Voyager spacecraft, launched in 1977, have successfully 
encountered Jupiter and Saturn, and Voyager 2 will continue 
on its way to Uranus. 
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• The flight of several other scientific satellites (e.g., Interna-
tional Ultraviolet Explorer) will be extended. 

The 1983 budget supports continuation of the flight of these 
satellites in space and analysis of scientific data sent back to 
Earth. It also provides for the retrieval and repair in orbit of the 
partially disabled Solar Maximum Mission Satellite. 

The proposed budget continues development of major flight proj-
ects to be launched in the future. 

• The Space Telescope is planned for launch in 1985 and will 
serve as a major astronomy facility for a 15- to 20-year period. 

• The Gamma Ray Observatory is planned for launch in 1988 
and will enhance basic research in high energy astrophysics, 
providing new knowledge about objects in deep space. 

• Spacelab astronomy experiments, designed for repeated use, 
will be conducted on the Shuttle to improve our understand-
ing of the Sun and the universe from Earth orbit. 

• Work is continuing on the Galileo mission to Jupiter; the 
spacecraft is composed of two segments—an orbiter and a 
probe to enter the upper atmosphere of Jupiter. The Galileo 
orbiter and probe will be launched in 1985 and will arrive at 
Jupiter in 1989 to carry out long-term studies of the giant 
planet, its satellites, and its magnetosphere. 

• Experiments will be conducted using several smaller Explorer 
satellites, balloons, aircraft, and sounding rockets. 

Space and Terrestrial Applications.—The 1983 budget continues 
to support research that could lead to the broad application of 
space technology to national needs. The 1983 budget requests con-
tinued funding for relatively fundamental and long-term research 
activities to: 

• Improve understanding of Earth resources, climate, weather, 
and pollution; 

• Develop agriculture forecasting techniques based on satellite 
data; 

• Advance knowledge in materials science through low gravity 
experiments; and 

• Extend the capability for satellite communications at higher 
frequencies than those employed with current satellites. 

Development of the fourth and fifth in the series of land remote 
sensing satellites is continuing with launches scheduled for 1982 
and 1985. With the completion of Landsat development activities 
by NASA in 1983, the National Oceanic and Atmospheric Adminis-
tration (NOAA) in the Department of Commerce will assume re-
sponsibility for an operational satellite data system based on the 
Landsat-D series of satellites. Space remote-sensing technology, 
such as that employed by Landsat-D, has the potential to improve 
our ability to manage critical Earth resources. 
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The climate-observing satellite program, designed to provide 
global measurements of the Earth's radiation, is being continued. 
The mission is an important part of the national effort aimed at 
providing a better understanding of the Earth's climate. 

In addition, NASA is developing ways to use the Spacelab (to be 
flown in the Shuttle) for materials processing and other applica-
tions. 

Aeronautical Research and Technology Programs.—In 1983, 
support will be focused on fundamental research in all basic 
aeronautical disciplines, the maintenance of specialized facilities 
for research and testing, and technology development and demon-
stration activities critical to the Nation's defense needs. 

Research emphasis will be placed on: 
• Aerodynamics, propulsion and avionics; 
• Flight controls and human-vehicle interaction; and 
• Materials and structures. 

Technology development and demonstration projects with rela-
tively near term commercial applications will be curtailed as an 
inappropriate Federal subsidy. 

Agency-wide Support Activities.—Obligations for agency-wide sup-
port activities will increase by $168 million in 1983 to $1.9 billion. 
These programs include, primarily, satellite tracking and data ac-
quisition support, all NASA civil service and administrative costs, 
construction and maintenance of the agency's R. & D. facilities, 
and R. & D. addressing fundamental space technology problems 
and opportunities common to a broad spectrum of space programs. 
For 1983, the increased obligations are needed primarily to initiate 
lease payments for the new Tracking and Data Relay Satellite 
System. 

Table K-6 provides the details of NASA's R. & D. funding. 

DEPARTMENT OF COMMERCE 

In 1983, the scope of the Department of Commerce R. & D. 
activities will expand significantly as a result of the proposed dis-
mantlement of the Department of Energy and the transfer of its R. 
& D. programs to the Department of Commerce, where they will be 
administered by the new Energy Research and Technology Admin-
istration (ERTA). 

R. & D. support for the ongoing R. & D. programs of the Depart-
ment is provided primarily through the National Bureau of Stand-
ards (NBS), and the National Oceanic and Atmospheric Adminis-
tration (NOAA). 

Total obligations for the conduct of R. & D. will decrease from 
$4.8 billion in 1982 to $4.2 billion in 1983. The Department's activi-
ties by area are summarized below. 
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Table K-6. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION—RESEARCH AND DEVELOPMENT 
(In million of dollars) 

Type of activity 1981 actual 1982 estimate 1983 estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Space transportation systems 2,729 3,090 3,468 
Space science 542 568 682 
Space and terrestrial applications 340 334 320 
Aeronautical research and technology 271 233 232 
Space research and technology 111 111 123 
Energy technology 2 — — 

Tracking and data acquisition 341 402 509 
Research and program management 1,071 1,103 1,179 

Total conduct of R. & D 5,407 5,841 6,513 

Total conduct of basic research, included above (532) (580) (682) 
R. & D. facilities 114 143 116 

Total, obligations 5,520 5,984 6,629 

OUTLAYS 
Conduct of R. & D 5,279 5,696 6,460 
R. & D. facilities 147 135 122 

Total, outlays 5,426 5,831 6,582 

Energy Research and Technology Administration (ERTA).—Sup-
port will be provided by ERTA for a substantial R. & D. program 
related to the development and testing of nuclear weapons; a gen-
eral science program comprised largely of basic research in high 
energy physics and nuclear sciences; and a broad energy research 
program focused on long-term R. & D. 

Obligations for the conduct of research and development at 
ERTA will total $3.9 billion in 1983, a reduction of $604 million 
from 1982. Obligations for R. & D. facilities will total $678 million 
in 1983, $277 million below 1982. These decreases for energy R. & 
D., particularly the decrease for R. & D. facilities, reflect the pro-
posed curtailment of Federal support for major demonstration proj-
ects (e.g., in fossil and solar energy conversion) consistent with the 
Administration policy that such projects are more appropriately 
the responsibility of the private sector. ERTA programs by major 
area are highlighted below. 

The national defense program of ERTA supports the continued 
development and production of new nuclear weapons. This pro-
gram also supports the development of improved technologies for 
monitoring nuclear weapons treaties and of improved methods for 
safeguarding nuclear materials. Efforts will be continued to devel-
op improved technologies and methods for the safe storage and 
disposal of radioactive wastes produced by the national defense 
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programs and to develop improved propulsion reactors for naval 
vessels. 

Obligations for these activities are proposed to increase from $1.5 
billion in 1982 to $1.7 billion in 1983 for the conduct of R. & D. to 
assure an effective long-term nuclear weapons program. Obliga-
tions for R. & D. facilities in this area will be $336 million in 1983, 
a decrease of $60 million below 1982. 

The general science and research program of ERTA primarily 
supports research in high energy and nuclear physics. An increase 
of $56 million to $483 million in 1983 for the conduct of R. & D. 
will allow continued emphasis on advanced accelerator concepts 
and efforts to understand the fundamental nature and constituents 
of matter at about the 1981 level of effort. Life sciences research 
and research on nuclear medicine applications, also supported as 
part of the general science program, are continued at a reduced 
level. In addition, $117 million will be obligated in 1983 for R. & D. 
facilities in this area, approximately the same level as 1982. 

Because of the exceptional research opportunities in high energy 
physics and the demonstrated excellence of the U.S. program, the 
administration is committed to maintaining a strong national 
effort in this field. The 1983 budget request of $429 million for the 
conduct of R. & D. and related facilities in this field represents a 
$65 million increase over 1982. This would provide for an increased 
level of utilization of existing research facilities, expeditious com-
pletion of the Energy Saver and TEVATRON I and II projects at 
Fermilab, research and development work at the Stanford Linear 
Accelerator Center leading to the planned Stanford Linear Collider 
project, and accelerator research and development on improved 
components and novel concepts. A principal thrust in this field will 
be accelerator R. & D. efforts at the Brookhaven National Labora-
tory, related to a future high energy physics accelerator project. 
Any decision to proceed with this project will be based on overall 
scientific potential and budget considerations. 

The energy program of ERTA includes a broad program of sup-
port in the basic energy sciences and other long-term research to 
provide a scientific underpinning for advancements in energy tech-
nology by Government and industry. It also includes support for 
the development of selected energy technologies of a high risk but 
potentially high pay-off nature, such as magnetic fusion, where 
significant private investment is unlikely at this time. 

Obligations for the conduct of energy R. & D. are proposed to 
decrease from $2.6 billion in 1982 to $1.8 billion in 1983. Obliga-
tions for R. & D. facilities in this area will be $224 million in 1983, 
a decrease of $216 million below 1982. 

In the basic energy sciences, funding for the conduct of R. & D. 
and related facilities will be increased by $40 million to $284 mil-
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lion in 1983 for long-term research in such fields as nuclear sci-
ence, chemistry, engineering, materials science, mathematics, biol-
ogy, and geoscience. Such support is intended to strengthen the 
scientific and technical base for future advances in all energy 
technologies. In addition, emphasis will be given to providing sup-
port for the operation of several unique national user facilities, 
which the basic energy science program manages (e.g., the Nation-
al Synchrotron Light Source at the Brookhaven National Labora-
tory). In 1983, the basic energy science program, for the first time, 
will assume full responsibility for the Stanford Synchrotron Radi-
ation Laboratory. This facility was previously funded by the Na-
tional Science Foundation. 

The 1983 budget will continue the redirection of the non-nuclear 
R. & D. programs to emphasize long-term generic research and 
place greater reliance on the private sector for technology develop-
ment. Obligations for the conduct of R. & D. in fossil, solar, bio-
mass and other renewable energy sources are expected to be $315 
million in 1983, down from $814 million in 1982, with an additional 
reduction of $95 million for demonstration projects included under 
support for R. & D. facilities. The budget provides $107 million for 
the conduct of fossil related R. & D. and associated facilities which 
strengthen the scientific base, in such areas as catalysis, kinetics, 
waste characterization, flame research and coal structure. Funding 
at the level of $90 million will be provided for research in support 
of solar energy and energy conservation. 

The 1983 budget provides for a broad nuclear program of fission 
and fusion R. & D. The breeder reactor program will be funded at 
$577 million in 1983, maintaining a priority on the design and 
construction of the Clinch River Breeder Reactor (CRBR). In addi-
tion, long-range research will continue in support of breeder tech-
nology. Total funding for breeder R. & D. will decrease by $108 
million from 1982, through curtailment of technology development 
in support of the follow-on Large Developmental Plant (LDP) and 
through phase-out of the Light Water Breeder Reactor demonstra-
tion. 

In other fission R. & D., there will be a focus on safety and waste 
management research. The Department, in cooperation with the 
Nuclear Regulatory Commission, will conduct technical investiga-
tions associated with the disabled Three Mile Island (TMI) plant. 
This will permit a better understanding of accidents such as the 
occurrence at Three Mile Island and will help to prevent them in 
the future. The disabled TMI plant will serve as a source of useful 
data to aid this research. The budget includes $205 million in 1983 
for the conduct of other fission R. & D., a reduction of $47 million 
below 1982. 
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The budget request for fusion R. & D. and related facilities in 
1983 of $444 million is a decrease of $10 million from the 1982 
level. This change consists of an increase of $66 million in the 
operating budget offset by a decrease of $76 million in capital 
equipment and construction. The increase in the operating compo-
nent of the budget is based on the goal of resolving key outstanding 
physics and technology issues before continuing the pace of con-
struction of new large facilities. 

Finally, the energy R. & D. program of ERTA includes research 
on the environmental effects of energy production and use which 
will continue at about the same level of effort as 1982 with empha-
sis on determining the health effects of radiation and generic re-
search related to synthetic fuels technology. Funding also will con-
tinue for research to determine the relationship between the CO 2 
content of the atmospheric and the Earth's climate changes. 

National Oceanic and Atmospheric Administration (NOAA).— 
NOAA will continue research programs in the development of 
systems and components in such areas as mapping and charting; 
ocean research; conservation, protection and management of en-
dangered and threatened species in the Nation's fisheries re-
sources; forecasting, detection and tracking of weather systems and 
violent storms; and air pollution. Obligations for the conduct of 
R.& D. by NOAA in 1983 will decrease slightly from $159 million 
to $152 million. 

National Bureau of Standards (NBS).—R. & D. efforts for NBS 
are organized into four programs: measurement research and 
standards; engineering measurement and standards; computer sci-
ences and technology; and central technical support. 

In 1983, NBS is expected to obligate $76 million for the conduct 
of R. & D. This is an $11 million decrease from 1982. Most of this 
decrease is related to the transfer of the governmentwide ADP 
standards program to the General Services Administration. In ad-
dition, there will be selected reductions in activities that are more 
appropriate for private sector funding (e.g., automated manufactur-
ing) and increases for basic research activities needed to improve 
measurement techniques and standards. 

Other Commerce R. & D. Activities.—The Bureau of the Census, 
the Patent and Trademark Office, and the National Telecommuni-
cations and Information Administration also maintain smaller re-
search and development programs. R. & D. funding for these areas 
in 1983 would be $12 million. 

Table K-7 provides the details of the R. & D. funding by the 
Department of Commerce. 
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18 THE BUDGET FOR FISCAL YEAR 1983 

Table K-7. DEPARTMENT OF COMMERCE—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity 1981 actual 1982 estimate 1983 estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Energy Research and Technology Administration1 4,948 4,522 3,917 
National defense (1,347) (1,504) (1,684) 
General sciences (395) (427) (483) 
Energy research (3,206) (2,590) (1,750) 

National Oceanic and Atmospheric Administration 201 159 152 
National Bureau of Standards 83 88 76 
Other department activities 44 24 12 

Total conduct of R. & D 5,276 4,793 4,157 

Total conduct of basic research, included above (608) (665) (762) 
R. & D. facilities: 

Energy Research and Technology Administration 981 955 678 
National defense (319) (396) (336) 
General sciences (126) (119) (117) 
Energy research (536) (440) (224) 

National Oceanic and Atmospheric Administration 1 0 0 
National Bureau of Standards 0 9 3 

Total R. & D. facilities 982 964 681 

Total obligations 6,258 5,757 4,838 

OUTLAYS 
Conduct of R. & D 5,466 5,240 4,352 
R. & D. facilities 1,112 1,191 644 

Total, outlays 6,578 6,431 4,995 
1 Formerly, programs of the Department of Energy. 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 

The Department of Health and Human Services (HHS) obliga-
tions in 1983 for the conduct of R. & D. would increase by $150 
million over the 1982 level to a total of $4.1 billion. Within this 
total, funding for basic research will increase by $69 million to $2.1 
billion. Obligations for R. & D. facilities will total $20 million in 
1983. This represents a substantial decline from the $62 million 
provided in 1982. However, it should be noted that the relatively 
higher level in 1982 was primarily due to the nonrecurring costs 
for a single large project—construction of new research headquar-
ters for the Food and Drug Administration—for which $35 million 
was provided in 1982. 

Health.—Over 85% of the Department's funds for the conduct of 
R. & D. and over 90% of the department's basic research funds are 
obligated by the National Institutes of Health (NIH) for biomedical 
research to advance the Nation's capabilities for the prevention, 
diagnosis, and treatment of disease. R. & D. programs in health-
related research also are supported by several other agencies 
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within the Department. The 1983 budget will also provide for con-
tinuation of these health research efforts in the Alcohol, Drug 
Abuse, and Mental Health Administration, the Food and Drug 
Administration, the Centers for Disease Control, the Health Serv-
ices Administration, the Health Care Financing Administration, 
and the Office of the Assistant Secretary for Health. 

The National Institutes of Health would obligate $3.5 billion in 
1983, an increase of $106 million above the 1982 level; over one-half 
or $1.9 billion of NIH's total 1983 R. & D. budget would support 
basic research. Among the most significant activities to be support-
ed by NIH are: 

• Basic research on fundamental life processes in health and 
disease; 

• Clinical research designed to transfer and apply the results of 
basic science to intervention, including development and re-
finement of techniques, processes, methods, and practices; 

• Cooperative clinical trials of new antiviral drugs against 
neonatal herpes, herpes encephalitis, herpes genitalis, and 
rhinoviruses; 

• Basic and clinical research into the cause, cure, and preven-
tion of diabetes; 

• Targeted research in epidemiology and risk estimation; and 
• Test development related to reproductive toxicology, fertility 

assessment, and neurological toxicology. 
The Alcohol, Drug Abuse and Mental Health Administration 

would conduct studies of mental disease and neurological disorders, 
biomedical factors and health effects of drug abuse, and causes and 
consequences of alcohol abuse, with emphasis on strengthening 
prevention activities. 

Specific research areas would include: 
• the use of computerized imaging techniques for mapping 

metabolic processes of the human brain; 
• the role of endorphins and enkephalins in addiction and sub-

stance abuse; 
• the role of genetic factors in alcoholism; and the role of alco-

hol in fetal defects. 
The Food and Drug Administration would support research rele-

vant to its mission of regulating food, drugs, and biological and 
radiological products. 

The Centers for Disease Control would continue studies on the 
epidemiology and control of communicable diseases and on health 
promotion and disease prevention. 

Other Health Related Agencies within HHS would support re-
search in areas such as treatment and control of Hansen's disease; 
survey methods and techniques for analysis of health statistics; and 
the organization, delivery, and financing of health services. This 
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support will be provided through programs of the Health Services 
Administration, the Office of the Assistant Secretary for Health 
and the Health Care Financing Administration. 

Human Services.—The Department's obligations for R. & D. in 
human services programs in 1983 would be $100 million, $9 million 
above 1982. These funds would be devoted to research related to the 
missions of the Office of Human Development Services and the 
Social Security Administration and to policy research conducted on 
behalf of departmental management. 

Table K-8 provides the details of the R. & D. funding of the 
Department of Health and Human Services. 

Table K-8. DEPARTMENT OF HEALTH AND HUMAN SERVICES—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity and organizational units 1981 actual 1982 estimate 1983 estimate 

OBLIGATIONS 
Conduct of R. & D.: 

Health: 
National Institutes of Health 3,332 3,427 3,533 
Alcohol, Drug Abuse, and Mental Health Administration 286 256 289 
Food and Drug Administration 71 73 75 
Centers for Disease Control 74 68 74 
Health Resources Administration 5 2 
Health Care Financing Administration 39 30 30 
Office of Assistant Secretary for Health 35 20 20 
Health Services Administration 19 3 1 
Special Foreign Currency Program 1 2 1 

Subtotal, Health 3,862 3,881 4,023 

Human Services: 
Office of Human Development Services 70 56 59 
Social Security Administration 23 21 25 
Departmental Management 20 13 15 

Subtotal, Human Services 112 91 100 

Total conduct of R. & D 3,973 3,972 4,122 

Total conduct of basic research, included above (1955) (2,000) (2,069) 
R. & D. facilities 25 62 20 

Total obligations 3,999 4,034 4,142 

OUTLAYS 
Conduct of R. & D 3,991 3,935 4,039 
R. & D. facilities 43 35 38 

Total outlays 4,034 3,971 4,078 

NATIONAL SCIENCE FOUNDATION 

The National Science Foundation (NSF) primarily supports basic 
research in all scientific disciplines through grants, largely to sci-
entists and engineers in academic institutions. The Foundation's 
support is of particular significance because it complements the 
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basic research programs of mission agencies, such as the Depart-
ment of Defense and the National Institutes of Health, and helps 
to balance Federal support across all fields of science and engineer-
ing. 

NSF obligations for the conduct of R. & D. would increase from 
$961 million in 1982 to $1,033 million in 1983, an increase of $72 
million above 1982. In addition, $16 million will be obligated for 
research facilities and major equipment in 1983, $6 million above 
the 1982 level. Funding for basic research programs would increase 
from $912 million in 1982 to $984 million in 1983. 

These increases will allow primarily for cost increases due to 
inflation in research project support, partially offset by reductions 
in some lower priority activities. Specifically, the 1983 budget 
would: 

• Provide an increase over 1982 in the support by NSF of 
research in the natural sciences and engineering that would 
more than offset the estimated cost increases due to inflation. 

• Emphasize support of the mathematical and physical sciences 
(particularly computer sciences), engineering and the earth 
sciences largely because of the importance of these disciplines 
to the long-term technological advancement and economic 
strength of the Nation. 

• Continue support of U.S. activities in the Antarctic—managed 
by the NSF—at approximately the ongoing level of effort. 
This support is continued because of the importance of the 
Antarctic as an area where a number of nations conduct 
valuable scientific research in peaceful coexistence under the 
terms of the Antarctic Treaty, of which the U.S. is a signa-
tory. 

• Continue NSF's research fellowship program, as a comple-
ment to the Foundation support of research. However, other 
lower priority science education activities previously support-
ed by the NSF would be phased out in 1983. 

• Provide increases in 1982 and 1983 over the previously re-
duced level of the administration's 1982 (March) budget for 
the social, behavioral and economic sciences to allow contin-
ued funding for relatively higher priority areas. Examples 
include maintenance of long-term data bases, methodological 
improvements and quantitative research which are important 
to the continued development of these disciplines as fields of 
scientific inquiry. 

• Emphasize, within the funds provided for the conduct of re-
search, support for upgrading research instrumentation. 
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DEPARTMENT OF AGRICULTURE 

The Department of Agriculture supports research and develop-
ment in several disciplines related to agriculture and forestry. 

Obligations of the Department for the conduct of research and 
development are estimated to total $838 million in 1983, compared 
to $807 million in 1982, an increase of $31 million. 

The Department's 1983 budget is highlighted below by agency: 
The Agricultural Research Service would obligate $454 million 

for research on protection of plants and animals against diseases 
and pests, and on the conservation, use and improvement of soil, 
water and air resources. 

The Cooperative State Research Service would obligate $223 mil-
lion to maintain support of the cooperative program with the land-
grant institutions and to expand the competitive grants for basic 
plant research. 

In addition, $9 million would be provided to initiate a 5-year, $50 
million, facilities improvement program for the 1890 Colleges and 
the Tuskegee Institute. 

The Forest Service would obligate $98 million to improve knowl-
edge needed to manage and protect forest and related rangeland 
resources to meet demands for their use. Research will be conduct-
ed on: genetics, silviculture and timber management, watershed 
management, range and fish habitats, protection for forest re-
sources from fire and forest pests, surface environment and 
mining, forest engineering and utilization, and economics of forest 
commodity production, processing and distribution. 

In addition, $62 million would be obligated for other areas, such 
as economic research, international cooperation and development, 
agricultural marketing, transportation of commodities, statistical 
reporting, and agricultural cooperatives. 

DEPARTMENT OF THE INTERIOR 

The Department of the Interior's R. & D. activities derive from a 
broad range of responsibilities, ranging from encouraging wise de-
velopment of the Nation's energy and nonenergy mineral, water, 
land, and recreation resources to managing those resources on the 
public lands in the public interest. 

Obligations for the conduct of R. & D. for the Department of 
Interior for 1983 are estimated at $371 million. This represents a 
decrease of approximately $27 million from the 1982 level, primar-
ily in areas of geological hazards, and mining development and 
demonstrations. 

The Department's research objectives for 1983 are highlighted 
below by major organization. 

The Bureau of Land Management and The Bureau of Reclama-
tion would continue programs in watershed conservation and devel-
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opment, timber and range forage production, wildlife habitat, 
water resources planning and research, and dam safety. 

The Fish and Wildlife Service would emphasize R. & D. activities 
which: 

• Improve the quality of habitats and the availability of fish 
and wildlife; and 

• Contribute to population control methods and preserve endan-
gered species of fish and wildlife. 

The National Park Service would emphasize research in ar-
cheology and the natural and social sciences. 

In energy and minerals R. & D., a small overall reduction in 
effort is proposed. Decreases are proposed in the Geological Survey 
and the Bureau of Mines, with a small increase for the Office of 
Surface Mining. 

The Geological Survey research priorities would include: 
• Developing accurate appraisal and exploration techniques to 

determine mineral resources; 
• Developing basic data on geological principles and processes; 
• Understanding the ways to appraise and evaluate our water 

resources; and 
• Improving uses of satellite acquired data in Earth and marine 

sciences. 
The Bureau of Mines would stress: 
• Health and safety in mines and processing plants; 
• Helping the Nation become less dependent on foreign miner-

als; and 
• Protection of the environment during mineral extraction. 

The Office of Surface Mining research plans involve studies deal-
ing with regulations compliance, monitoring of coal mining oper-
ations and ecological investigations. 

DEPARTMENT OF TRANSPORTATION 

The Department of Transportation's R. & D. program is oriented 
toward providing the information and new technology needed for 
its own operational (e.g., air traffic control) and regulatory (e.g., 
automotive safety standards) programs. Obligations for the conduct 
of research and development by the Department are estimated at 
$366 million for 1983, an increase of $37 million over 1982. The 
Department's 1983 budget is highlighted below by agency. 

The Federal Aviation Administration (FAA) is expected to obli-
gate $152 million in 1983. The proposed 1983 R. & D. obigations for 
FAA represent an increase over 1982 of $46 million. This increase 
will allow greater emphasis on engineering work on the national 
air traffic control system, and on emerging technology to improve 
collision avoidance systems and enhance enroute and terminal air 
traffic control systems. 

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

1983



24 THE BUDGET FOR FISCAL YEAR 1983 

The National Highway Traffic Safety Administration would obli-
gate $59 million for motor vehicle research, traffic safety research 
and demonstrations, and other statistical and analytical studies. 
An increase is proposed in 1983 for continuing the National Acci-
dent Sampling system which provides nationally representative 
accident and injury data, and for focusing analysis on major traffic 
accidents. 

The Urban Mass Transportation Administration plans to obligate 
$44 million to assist in the development of improved mass trans-
portation systems, equipment and procedures. Emphasis will be 
placed on assisting existing proven transit systems. 

The Federal Highway Administration would obligate $43 million 
to continue research programs in highway planning, design, con-
struction, and maintenance to insure an effective and efficient 
highway system. Research would also be conducted in identifying, 
and correcting impediments to highway safety and on improving 
common carrier safety. 

The Federal Railroad Administration would obligate $20 million 
to continue its emphasis on safety research. A $16 million reduc-
tion in funding from the 1982 level would eliminate nearly all 
nonsafety research. 

The Maritime Administration would obligate $18 million to im-
prove the productivity and competitive posture of the U.S. mari-
time industries. Increased funds are provided to support icebreak-
ing vessels in the Arctic for R. & D. and increased ship research. 

The U.S. Coast Guard would obligate $15 million to support 
research to maintain and improve search and rescue systems, envi-
ronmental protection, marine safety, and aids to navigation. The 
proposed 1983 figure represents a decrease of $3 million for R. & D. 
from the 1982 level. 

The Research and Special Programs Administration would obli-
gate $8 million to support emergency preparedness and mobiliza-
tion efforts and to support the hazardous materials and pipeline 
safety regulatory programs. 

The Office of the Secretary would obligate $8 million for broad-
based policy research on domestic and international transportation 
issues of importance to the Nation. 

ENVIRONMENTAL PROTECTION AGENCY 

The Environmental Protection Agency (EPA) conducts research 
and development in support of the Agency's regulatory and en-
forcement mission to protect human health and the environment. 
The R. & D. request for 1983 reflects a focusing on the highest 
priority research areas. These areas emphasize the following 
themes: 
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• Benefit and risk assessment in support of Agency regulatory 
decisions and impact analysis activities; 

• Scientific support and technology transfer activities to help 
develop and install cost-effective pollution control technol-
ogies; and 
Improved scientific quality through peer review, quality as-
surance guidelines, and specially designed information sys-
tems. 

Total obligations for the conduct of R. & D. are estimated to 
decrease from $317 million in 1982 to $230 million in 1983. EPA's 
activities by area are highlighted below. 

The air research program would be reduced from 1982 by $8 
million to a level of $27 million in 1983. The research will evaluate 
and establish national ambient air quality standards, new source 
performance standards, and emission standards for hazardous air 
pollutants and mobile source pollutants. EPA research into health 
effects of air pollution will continue past efforts to assess actual 
human exposure. Research on the effects of diesel engine exhaust 
will be reduced, reflecting attainment of EPA's current information 
goals for 1982. 

The water quality research program expects to obligate $13 mil-
lion in 1983, a decrease of $15 million from the 1982 level. In the 
municipal wastewater program, activities that are more appropri-
ately conducted by the private engineering community, such as 
design engineering, are being eliminated. All extramural research 
in the water quality program will be eliminated, shifting all future 
activities to in-house R. & D. labs. The engineering-related extra-
mural research of the industrial wastewater program is being re-
duced, due to near completion of the effluent limitations effort. 

The drinking water research program would decrease by $6 mil-
lion to a level of $15 million in 1983. The program will continue to 
evaluate data on the incidence and health effects of contaminants, 
evaluate alternate disinfectant techniques, provide a national qual-
ity assurance program, and carry out research related to the prob-
lems of small systems. Research on the nature and movement of 
contamination in subsurface waters will be expanded. 

The hazardous waste program would obligate $18 million in 1983, 
a decrease of $4 million below the 1982 level. This research will 
support the development of methods and protocols for the regula-
tory program involving assessing risks to human health and ensur-
ing quality control. Research will continue on developing a better 
understanding of the various hazardous waste control technologies. 

The pesticide research program would obligate $3 million, an 
increase of $1 million over 1982. The research program supports 
development of methods for measuring and assessing human expo-
sure to pesticides and the ecological effects of pesticides, risk as-
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sessments, and development of improved methods for detecting 
chemical and biological pesticides. 

The radiation research program would decrease by $.5 million, to 
a level of $0.4 million in 1983. These reductions occur in lower 
priority research areas, such as nonionizing radiation, which are 
not directly related to statutory mandates. 

The toxic substance program would total $14 million for 1983, a 
decrease of $6 million. Research will support the development of 
more effective techniques, models and data bases to predict health 
effects of new chemicals. Development of methodologies and models 
for defining exposure and risk will be continued. 

The energy program, which includes activities related to the 
impact and regulation of fossil fuel combustion and synthetic fuels, 
is projected at a level of $36 millon in 1983, a decrease of $19 
million below 1982. Emphasis will continue to be placed on assess-
ing the health and environmental impacts of synthetic fuels, evalu-
ating control technology options, and providing the regions and 
States with indirect technical expertise. The 1983 funding includes 
$12 million to support a major government-wide effort to assess the 
sources and effects of acid rain. 

Super fund Research in 1983 shows a reduction of $6 million, to a 
level of $4 million. This reduction is a result of the fast start-up 
required to implement Superfund and the fact that much of the 
information needed for developing guidelines and protocols and for 
developing the required cleanup and safety manuals will be com-
pleted in 1982. Funds for this program are derived from the Haz-
ardous Substance Response Trust Fund, as opposed to general rev-
enues. 

NUCLEAR REGULATORY COMMISSION 

The Nuclear Regulatory Commission (NRC) performs research in 
civil uses of nuclear materials and facilities consistent with public 
health and safety, environmental quality, and national security. A 
major share of NRC's effort is devoted to research on the use of 
nuclear energy to generate electric power. Its research objective is 
to provide safety and analytical methods for assuring the quality of 
NRC's licensing procedures and regulatory work. 

In 1983, NRC's obligations for the conduct of R. & D. are expect-
ed to decrease from $223 to $220 million. In 1983, key areas, such 
as accident evaluation and mitigation and systems and reliability 
analysis will be strengthened. Additionally, reactor safety research, 
principally on the Clinch River Fast Breeder Reactor, will be in-
creased in 1983. The Loss of Fluid Test Facility experimental pro-
gram is planned to be completed in 1982. Funding for loss-of-
coolant accidents and transient research will, therefore, be reduced 
more than offsetting proposed increases. 
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AGENCY FOR INTERNATIONAL DEVELOPMENT 

Research and development activities of the Agency for Interna-
tional Development (AID) consist mainly of applied research to 
solve specific problems associated with basic human needs develop-
ment and social and economic research aimed at improving U.S. 
and host country understanding of the major obstacles to such 
development. 

Programs in this area reflect the administration's recognition of 
the importance of R. & D. in addressing the development problems 
faced by the Third World. 

Obligations of AID for the conduct of R. & D. are estimated at 
$186 million in 1983, an increase of $26 million over 1982. 

Most of AID's 1983 R. & D. funds will be devoted to three critical 
problems: Food production, with an emphasis on affecting develop-
ing country efforts to overcome the growing food crisis; population 
growth, emphasizing methods of controlling increasing population 
growth rates in the developing countries; and energy supply, em-
phasizing renewable and nonconventional energy sources critical 
for development to proceed. 

VETERANS ADMINISTRATION 

The Veterans Administration (VA) conducts and administers 
medical, rehabilitative, and health services research. In 1983 this 
agency would obligate $145 million, an increase of $8 million over 
1982, for the conduct of R. & D. 

The VA intramural biomedical research program is designed to 
benefit patients through increased quality and effectiveness of 
health care delivery. Priorities for 1983 include special research on 
alcoholism, geriatrics and hypertension. 

In rehabilitative research, the VA works to develop and test 
prosthetic, orthopedic, and adaptive equipment for improving the 
care and rehabilitation of disabled veterans, including amputees, 
paraplegics and the blind. 

The health services research program supports projects at VA 
health care facilities to improve the delivery and accessibility of 
health services to veterans. The preventive health program begun 
last year will be continued in 1983. 

FOUNDATION FOR EDUCATION ASSISTANCE 

The proposed Foundation for Education Assistance will con-
tinue to support a variety of R. & D. activities in 1983. Included 
among those activities will be basic and applied educational re-
search; the conduct of surveys, evaluations and experiments in the 
field of education; the funding of developmental and demonstration 
projects; the assessment of the performance of children and adults 
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in reading, mathematics, communication and citizenship skills; the 
collection, analyses and reporting of statistics and other data relat-
ed to education; and the dissemination of information and findings. 
The Foundation expects, in 1983, to obligate a total of $76 
million for the conduct of R. & D. 

In addition to its general research and data gathering activities, 
the Foundation will carry out R. & D. activities related to the areas 
of vocational and adult education for the handicapped, education 
programs for persons with limited English proficiency, and develop-
ment activities that provide technical support for the dissemination 
activities of the Foundation. 

OTHER AGENCY PROGRAMS 

An additional 15 agencies (listed in table K-2, footnote 1) would 
obligate an estimated $272 million in 1983, for the conduct of R. & 
D., a decrease of $7 million below the 1982 total. Obligations by 
these agencies amount to less than 1% of all federally funded 
programs in R. & D. The programs of these agencies, like those of 
other agencies discussed above, are closely related to the agencies' 
missions. 

Among the agencies in this category that expect to increase their 
obligations for R. & D. in 1983 are the Smithsonian Institution, the 
Army Corps of Engineers, the Arms Control and Disarmament 
Agency, and the Federal Emergency Management Agency. 

SUPPLEMENTARY INFORMATION 

Table K-9 provides information on the long-term trends in Fed-
eral funding for the conduct of R. & D. 
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Table K-9. TRENDS IN CONDUCT OF R. & D. 
(Obligations in billions of dollars) 

Year Defense1 All other 

195 3 
195 4 
195 5 
195 6 
195 7 
195 8 
195 9 
196 0 
196 1 
196 2 
196 3 
196 4 
196 5 
196 6 
196 7 
196 8 
196 9 
197 0 
197 1 
197 2 
197 3 
197 4 
197 5 
197 6 
197 7 
197 8 
197 9 
198 0 
198 1 
1982 (estimate) 
1983 (estimate) 

1 Includes military-related R. & D. programs of the Departments of Defense and Commerce. 

2.8 
2.5 
2 .2 
2.5 
3.3 
3.8 
5.6 
6.1 
7.0 
7.2 
7.8 
7.8 
7.3 
7.5 
8.6 
8.3 
8.4 
8.0 
8.1 
8.9 
9.0 
9.0 
9.7 

10.4 
11.9 
12.6 
13.6 
15.1 
17.8 
22.1 
26.2 

.3 

.3 

.4 

.5 

.6 

.8 
1.1 
1.5 
2.1 
3.1 
4.7 
6.4 
7.3 
7.8 
7.9 
7.6 
7.2 
7.3 
7.4 
7.6 
7.8 
8.4 
9.3 

10.4 
12.1 
13.8 
15.4 
16.6 
17.2 
16.8 
16.8 
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RESEARCH AND DEVELOPMENT 
This analysis covers the funding of research and development 

across all departments and agencies with R&D programs of $10 
million or more, representing over 99% of total Federal funds for 
R&D. It consists of two sections. The first highlights the R&D 
policies and trends in the 1984 budget. The second describes in 
more detail the R&D programs of 13 agencies whose R&D obliga-
tions individually exceed $150 million. 

PART I. HIGHLIGHTS 

Total Federal funding for research and development, including 
R&D facilities, is proposed at $47.0 billion in 1984, an increase of 
$6.9 billion or 17% above the 1983 level of $40.1 billion. Included 
within the overall R&D funding is support for the conduct of basic 
research, estimated to increase by 10%, from $6.0 billion in 1983 to 
$6.6 billion in 1984, including an 18% increase in programs of the 
National Science Foundation. 

The Federal Government funds R&D activities to serve two 
broad purposes: 

• To meet specific Federal Government needs—where the prin-
cipal user of the R&D is the Government itself—for example, 
to ensure a strong national defense; 

• To meet broad national needs—where the Federal Govern-
ment supports R&D that the private sector lacks incentive to 
invest in adequately, in the national interest—to help assure 
the strength of the economy and the quality of life for all 
people. Included in this category are, for example, agricultur-
al and health research; support of basic research through 
programs of the National Science Foundation and the general 
science programs of the current Department of Energy; and 
the pursuit of selected long-term energy technologies, such as 
magnetic fusion. 

The 1984 budget continues to reflect the established policies of 
the Administration in funding R&D but further strengthens sup-
port in areas of major Federal responsibility. It provides for: 

• Major increases across all R&D programs of the Department 
of Defense; 

• A significant increase in Government-wide support of basic 
research with emphasis on support of research in the physical 
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sciences and engineering. Advances in these fields are key to 
future national defense and the long term competitiveness of 
the U.S. economy, particularly in high technology industries. 

• A number of major new initiatives, particularly in energy-
related programs, currently in the Department of Energy, and 
in NASA that will significantly enhance the research produc-
tivity of the Nation's scientific community especially in basic 
research. These include a new center for materials research 
at the Lawrence Berkeley Laboratory, expansion of the Na-
tional Synchrotron Light Source at Brookhaven National Lab-
oratory, a new colliding beam facility at the Stanford Linear 
Accelerator Center, and a numerical aerodynamic simulation 
capability at NASA's Ames Research Laboratory. 

• Continued reductions in Federal support of nearer-term R&D 
and demonstration programs (e.g., in energy technologies). 
For such programs the private sector, not the Federal Govern-
ment, has the expertise and capability to select and fund the 
advancement of technologies that can be successfully brought 
into the marketplace. To complement private sector efforts, 
the Federal Government's role is primarily to create an eco-
nomic climate conducive to private investments, through such 
measures as tax incentives and reductions in the burden of 
regulations. Federal Government investments should be limit-
ed to longer term research and technology support which the 
private sector does not have the economic incentive to provide 
for adequately to serve the national interest. 

The Administration will further seek, in 1984, to make more 
effective use of increased research funds, particularly in the basic 
sciences to: 

• Attract the highest caliber scientists and engineers, particu-
larly young faculty members, into research and encourage 
and support them in their careers. These efforts will assist in 
ensuring a high quality scientific workforce to meet needs of 
the Nation both in the near and the long term; 

• Encourage greater and more creative interaction among uni-
versity, Government and industry scientists to bring the Na-
tion's best scientific expertise together in addressing the most 
challenging scientific and technical problems and opportuni-
ties; and 

• Upgrade the scientific instrumentation of universities to en-
hance productivity and excellence in research and the train-
ing of scientists and engineers. 

The 1984 budget also includes proposed efforts by the NSF and 
the Department of Education to improve the teaching of science 
and mathematics in the Nation's secondary schools. Though not 
covered in this analysis, these efforts will help in improving the 
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capability of the future work force to contribute to economic 
growth in an increasingly technological society. 

Total obligations and outlays for the conduct of all Federal R&D 
programs and for related facilities are shown in Table K- l . 

TABLE K - l . TOTAL FEDERAL FUNDING FOR CONDUCT OF R&D AND RELATED FACILITIES 
(In billions of dollars) 

Obligations Outlays 

1982 actual 1983 estimate 1984 estimate 1982 actual 1983 estimate 1984 estimate 

Conduct of R&D 36.4 38.9 45.8 34.5 37.7 42.7 
R&D Facilities 1.2 1.2 1.2 1.3 1.2 1.1 

Total 37.6 40.1 47.0 35.8 38.9 43.8 

CONDUCT OF RESEARCH AND DEVELOPMENT 

The 1984 budget includes $45.8 billion in obligations for the 
conduct of R&D, an increase of $6.9 billion or 18% over 1983. 
Highlights of the programs of the major R&D agencies that ac-
count for 93% of the proposed obligations for the conduct of R&D 
by all agencies are presented below: 

• Department of Defense (DOD).—Obligations for the conduct 
of R&D by DOD are estimated at $29.9 billion in 1984, an 
increase of $6.7 billion or about 29% above 1983. This repre-
sents 65% of the total Federal funds for R&D proposed for 
1984. The increased funds are proposed for R&D largely relat-
ed to advanced strategic systems such as the Peacemaker and 
Trident II ballistic missiles. In addition, the Department 
would also provide for increased emphasis on basic research 
in such areas as materials and microelectronics, and advanced 
technology development in such areas as very high speed 
integrated circuits. 

• National Aeronautics and Space Administration (NASA).— 
Obligations for the conduct of R&D by NASA are estimated at 
$2.5 billion in 1984, about equal to 1983. The 1984 request 
would allow NASA to pursue a vigorous program of space 
science, applications, and advanced technology for space proj-
ects and future aircraft. The 1984 budget proposes several 
new initiatives such as a Venus Radar Mapper to provide a 
map of the surface of Venus, a numerical aerodynamic simu-
lation capability, and development of advanced composites for 
large aircraft structures. Previously approved projects such as 
the Space Telescope, and the Advanced Communications 
Technology Satellite (ACTS) will be continued. 
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• Energy Related Activities.1—Obligations for the conduct of 
R&D programs currently in the Department of Energy are 
estimated at $4.7 billion, about the same as in 1983. However, 
basic research funding would be increased by $160 million, or 
more than 18% over 1983. Increases are proposed to strength-
en the nuclear weapons R&D program, to enhance support for 
long-term energy research, and to maintain a strong national 
basic science effort in high energy and nuclear physics. These 
increases are offset by proposed reductions in support for 
nearer-term energy technologies such as fossil and solar dem-
onstrations, where reliance is placed on private sector sup-
port. 

• Department of Health and Human Services (HHS).—Obliga-
tions for the conduct of R&D in HHS are proposed for an 
increase of $100 million, from $4.3 billion in 1983 to $4.4 
billion in 1984. This represents a 12% increase over the two 
year period, 1982-1984. The National Institutes of Health 
(NIH) account for about 87% of total R&D funding by HHS. 
An increase of $71 million above 1983 is proposed for R&D 
programs of NIH, including basic research in the biomedical 
sciences. 

• National Science Foundation (NSF).—R&D obligations by 
NSF are expected to increase by $180 million, or 17%—to $1.2 
billion in 1984. The additional funds will largely be devoted to 
strenthening support of basic research in the mathematical 
and physical sciences and engineering, that support long-term 
economic growth. This increase also provides additional funds 
for upgrading research instrumentation at universities. 

Table K-2 summarizes Federal support for the conduct of R&D 
by agency. 

CONDUCT OF BASIC RESEARCH 

The 1984 budget continues to reflect the Administration's view 
that investments in basic research across all scientific disciplines 
are critical to the long-term economic strength of the Nation and 
the well-being of its citizens. Basic research in such fields as math-
ematics, physics, chemistry, and engineering provides the founda-
tion, in the long term, for a strong national defense, and leads to 
new discoveries and new technologies and industries that enhance 
U.S. competitiveness, employment and the quality of life. 

Federal Government funding for the conduct of basic research is 
included within the total support for the conduct of R&D. In 1984, 
obligations for the conduct of basic research are estimated at $6.6 
billion, an increase of $594 million or 10% above the 1983 level. 

1 These programs, along with other activities currently funded by the Department of Energy, will be proposed 
for reassignment to other Executive departments and agencies. 
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TABLE K - 2 . CONDUCT OF RESEARCH AND DEVELOPMENT BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 

Obligations Outlays 
Department or agency 1982 1983 1984 1982 1983 1984 

actual estimate estimate actual estimate estimate 

Defense-Military Functions 20,576 23,179 29,882 18,201 21,847 26,844 
Energy Related Activities 4,758 4,712 4,713 4,974 5,012 4,911 
Health and Human Services 3,935 4,316 4,416 3,978 4,262 4,339 
(National Institutes of Health) (3,432) (3,771) (3,842) (3,438) (3,737) (3,808) 
National Aeronautics and Space Administration.. 3,084 2,506 2,473 3,220 2,386 2,421 
National Science Foundation 975 1,060 1,240 1,014 1,002 1,137 
Agriculture 798 850 849 808 839 848 
Transportation 309 393 519 349 376 451 
Interior 381 373 329 392 411 348 
Commerce 290 312 227 285 315 249 
Environmental Protection Agency 335 241 208 336 295 250 
Nuclear Regulatory Commission 221 210 200 209 210 200 
Veterans Administration 140 165 163 138 157 156 
Agency for International Development 165 152 161 179 200 152 
All other1 388 391 418 426 425 433 

Total 36,354 38,860 45,796 34,509 37,735 42,741 
1 Includes the Departments of Education, Justice, Labor, Housing and Urban Development and Treasury, the Tennessee Valley Authority, the 

Smithsonian Institution, the Corps of Engineers, and the Federal Emergency Management Agency. 

This increase will result in a "real" growth in the Government-
wide support of basic research of more than 4% above 1983. 

For agencies primarily supporting basic reasearch in the physical 
and engineering sciences, particularly DOD, NASA, NSF, and in-
cluding the energy-related programs currently under DOE, the 
increase in 1984 will be 15% over 1983. 

Support for basic research in the life sciences, particularly in 
NIH, has been growing significantly in recent years. The Adminis-
tration is seeking, through emphasis on the physical and engineer-
ing sciences in the 1984 budget, to balance Federal support of basic 
research across all major disciplines. 

Enhanced support of basic research will further strengthen the 
scientific capability of the Nation's universities whose researchers 
receive about half of the total Federal obligations for basic re-
search and conduct about half of all basic research performed in 
the Nation. 

Table K-3 summarizes Federal support for the conduct of basic 
research by agency. 
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Table K - 3 . CONDUCT OF BASIC RESEARCH BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 1 

Obligations Outlays 
Department or agency 1982 1983 1984 1982 1983 1984 

actual estimate estimate actual estimate estimate 

Agencies supporting primarily physical sci-
ences and engineering:2 

National Science Foundation 916 998 1,181 954 943 1,083 
Energy Related Activities 777 861 1,021 774 859 1,001 
Defense—Military Functions 686 769 867 603 746 776 
National Aeronautics and Space Adminis-

tration 538 605 682 537 588 658 
Interior 74 88 89 74 89 94 
Commerce 17 18 16 16 16 17 
Other Agencies3 9 7 8 9 7 8 

Subtotal 3,017 3,347 3,864 2,967 3,249 3,636 

Agencies supporting primarily life and other 
sciences:4 

Health and Human Services 1,953 2,184 2,238 1,962 2,154 2,214 
(National Institutes of Health) (1,840) (2,049) (2,086) (1,835) (2,022) (2,068) 
Agriculture 331 362 381 338 356 380 
Smithsonian Institution 55 60 68 47 60 62 
Environmental Protection Agency 33 21 17 30 25 22 
Veterans Administration 13 15 15 13 15 15 
Education 16 16 14 22 22 18 
Other Agencies5 22 22 22 22 23 13 

Subtotal 2,422 2,678 2,755 2,434 2,655 2,723 
Total 5,439 6,025 6,619 5,401 5,904 6,359 

Amounts reported in this table are included in totals for conduct of R&D. 
2 Includes mathematics and computer sciences. 
3 Includes the Corps of Engineers, the Federal Emergency Management Agency, the Tennessee Valley Authority, and the Department of 

Transportation. 
4 includes psychology and social sciences. 
5 Includes the Departments of Labor, Justice, and Treasury, and the Agency for International Development. 

R&D FACILITIES 

Excellence in research and development requires the availability 
of modern facilities and equipment. Additional funding for re-
search equipment and instrumentation is included in support for 
the conduct of R&D including basic research. Funds identified sepa-
rately by Federal departments and agencies for R&D facilities are 
summarized in Table K-4. 

Obligations for R&D facilities, which include primarily construc-
tion or renovation of general purpose laboratories and research 
support facilities, would decrease by $54 million, to $1,195 million 
in 1984. 

Trends in the funding of R&D facilities generally reflect program 
directions in agency support for the conduct of R&D as described 
below. 
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Table K - 4 . RESEARCH AND DEVELOPMENT FACILITIES BY MAJOR DEPARTMENTS AND AGENCIES 
(In millions of dollars) 

Obligations Outlays 
Department or agency 1982 1983 1984 1982 1983 1984 

actual estimate estimate actual estimate estimate 

Energy Related Activities 762 619 501 804 623 532 
Defense—Military Functions 290 323 438 232 289 349 
National Aeronautics and Space Administration- 92 160 156 109 136 129 
Health and Human Services 29 60 29 38 31 35 
(National Institutes of Health) (20) (21) (26) (35) (20) (20) 
Agriculture 30 38 26 30 45 22 
All other1 30 49 45 40 34 48 

Total 1,234 1,249 1,195 1,253 1,158 1,114 

'Includes the Departments of Transportation, Commerce, Interior, and Treasury, the Agency for International Development, Veterans 
Administration, Tennessee Valley Authority, Smithsonian Institution and the National Science Foundation. 

PART II. AGENCY R & D PROGRAMS 

Presented below are summaries of the R&D activities of the 13 
agencies whose R&D obligations individually exceed $150 million. 

DEPARTMENT OF DEFENSE 

The Defense R&D program is oriented toward the development 
of strategic and tactical weapons and supporting systems to provide 
for the Nation's defense. DOD obligations for the conduct of R&D 
in 1984 would total $29.9 billion, an increase of $6.7 billion over 
1983. Within the total, funding for basic research would increase by 
$98 million to $867 million in 1984. R&D facilities funding would 
total $438 million, up from $323 million in 1983. Major R&D efforts 
by DOD mission category in 1984 include: 

Technology Base and Advanced Technology Development—The 
purpose of these programs is to investigate promising new technol-
ogies and to avoid technological surprise by potential adversaries. 
The Very High Speed Integrated Circuits program will continue to 
push for further miniaturization of microelectronic devices. In-
creased attention also will be paid to human factors in the Defense 
mission. Protection against chemical agents, aids for use in train-
ing of personnel and exploration of the relation between man and 
machine will be stressed. Other areas of focus include information 
processing, materials research, fault-resistant electronics and ad-
vanced computer languages. 

Strategic Programs.—In addition to the Peacekeeper and Trident 
II efforts, continued emphasis will be given to ballistic missile 
defense, an advanced technology bomber and an anti-satellite 
system. The communications and control systems that are needed 
for these and existing systems will also receive increased emphasis. 
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Tactical Programs.—Systems are under development that will 
improve the capability of U.S. general purpose and theater nuclear 
forces, and allow the rapid deployment of those forces wherever the 
vital interests of the U.S. are threatened. 

• The Army is continuing work on upgrades to the M- l tank 
and Bradley Fighting Vehicle System and is increasing its 
efforts on remotely piloted vehicles and some areas of air 
defense. 

• The Air Force is developing a deep strike interdiction version 
of an existing fighter aircraft, a more reliable fighter engine, 
an air-to-air missile and a new trainer aircraft for undergrad-
uate pilot training. 

• The Navy is developing a lightweight anti-submarine torpedo, 
a new longer range anti-submarine missile and a new destroy-
er. Upgrades to current subsystems to improve detection, 
tracking and targeting will also increase the capability of 
major systems now in production. 

Intelligence and Communications, Program Management and Sup-
port.—R&D on intelligence and communication systems will focus 
on communication satellites, on radios that will work in the elec-
tronic noise of the battlefield, and on surveillance radars. Work 
will also continue on the use of technology to reduce manufactur-
ing costs and to extend the life and capability of existing defense 
systems. 

Table K - 5 . DEPARTMENT OF DEFENSE—MILITARY RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity 1982 actual 1983 estimate 1984 estimate 

OBLIGATIONS 
Conduct of R&D: 

Research, development, test and evaluation: 
Technology base 2,945 3,137 3,555 
Advanced technology development 750 826 1,211 
Strategic programs 4,846 5,747 8,978 
Tactical programs 6,750 7,222 8,705 
Intelligence and communications 2,104 2,686 3,474 
Program management and support 2,538 2,869 3,236 

Other appropriations 642 692 722 
Total conduct of R&D 20,576 23,179 29,882 

Total conduct of basic research, included above (686) (769) (867) 
R&D facilities 290 323 438 

Total obligations 20,866 23,502 30,320 

OUTLAYS 
Conduct of R&D 18,201 21,847 26,844 
R&D facilities 232 289 349 

Total outlays 18,432 22,136 27,194 
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NATO Cooperation.—Cooperation in research and development 
and joint production of new weapon systems will be pursued to 
make the best use of Alliance resources. Funding for these activi-
ties is not identified separately in Table K-5 but is included in the 
other categories listed in that table. 

Table K-5 provides the details of the Department of Defense 
military R&D funding. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Through the programs of NASA, the Federal Government devel-
ops and operates the Shuttle based Space Transportation System 
and makes investments in R&D that yield other new space technol-
ogies to improve the national security and the long term scientific 
and technological strength of the Nation. NASA programs also 
provide new knowledge about the Earth, the solar system, and the 
universe. 

Now that the Space Shuttle is in its operational phase, it is no 
longer appropriate to classify all of NASA programs as R&D. 
Therefore, the amounts shown for 1982, 1983, and 1984 for NASA 
R&D exclude funding for Shuttle production and operation, track-
ing and data acquisition activities, and related institutional sup-
port. 

In 1984, R&D obligations for the agency will decrease slightly 
due to spending patterns on previously initiated projects, although 
new obligational authority for R&D activities is projected to in-
crease by $44 million. Basic research obligations by NASA in 1984 
would amount to $682 million, an increase of $77 million over 1983. 
Obligations for construction of R&D facilities in 1984 would total 
$156 million. 

Space Transportation.—With the initiation of Space Shuttle oper-
ations in November 1982, the major R&D phase of the Shuttle 
program has been concluded. A fully operational and cost effective 
Shuttle is essential to exploit space effectively and to help main-
tain U.S. leadership in space throughout this century. 

Space Transportation R&D activities provided by the 1984 budget 
include Shuttle modifications and improvements and continued de-
velopment of two versions of the Centaur upper stage—a new high 
energy upper stage for use with the Shuttle. Also included will be a 
tethered satellite program to extend the use of the Shuttle to 
conduct scientific experiments in the boundary region between 
space and the Earth's upper atmosphere. The tethered satellite will 
be an international cooperative program with the Italian govern-
ment. 
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Space Science.—In this area, spacecraft in flight are conducting 
deep space astronomical observations from Earth orbit or exploring 
the solar system. 

• The High Energy Astronomy Observatory (HEAO), launched 
in 1979, will continue operations and data analysis activities. 

• Two Voyager spacecraft, launched in 1977, have successfully 
encountered Jupiter and Saturn, and Voyager 2 will continue 
on its way to Uranus for an encounter in 1986. 

• The flight of several other smaller scientific satellites (e.g., 
International Ultraviolet Explorer) will be continued. 

The 1984 budget supports continuation of the flight of these 
satellites in space and the analysis of scientific data sent back to 
Earth. It also provides for the retrieval and repair in orbit of the 
partially disabled Solar Maximum Mission Satellite. 

The proposed budget continues development of major flight proj-
ects to be launched in the future. 

• The Space Telescope is planned for launch in 1985 and will 
serve as a major astronomy facility for a 15- to 20-year period. 

• The Gamma Ray Observatory is planned for launch in 1988 
and will enhance basic research in high energy astrophysics, 
providing new knowledge about objects in deep space. 

• Spacelab astronomy experiments, designed for repeated use, 
will be conducted on the Shuttle to improve our understand-
ing of the Sun and the universe. 

• Work is continuing on the Galileo mission to Jupiter; the 
spacecraft is composed of two segments—an orbiter and a 
probe to enter the upper atmosphere of Jupiter. The Galileo 
orbiter and probe will be launched in 1986 and will arrive at 
Jupiter in 1988 to carry out long-term studies of the planet, 
its satellites, and its magnetosphere. 

In 1984, funds are also proposed to initiate the Venus Radar 
mapper project, for a 1988 launch, to map the planet. A new 
Explorer class project for research in ultraviolet astronomy will 
also be initiated, recognizing the potential of lower cost missions to 
conduct important science experiments in space. 

Space and Terrestrial Applications.—The 1984 budget continues 
to support research that could lead to the broad application of 
space technology to national needs. The 1984 budget proposes con-
tinued funding for space-related research activities to: 

• Improve understanding of Earth resources, climate, weather, 
and pollution; 

• Advance knowledge in materials science and materials proc-
essing through low gravity experiments in space; 

• Extend the capability for satellite communications to higher 
frequencies than those employed with current satellites; 
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The 1984 budget reduction for Space and Terrestrial Applications 
reflects decreasing obligations in two major projects that are near-
ing completion, Landsat and the Earth Radiation Budget Experi-
ment (ERBE). However, the budget also includes increasing obliga-
tions for an Advanced Communications Technology Satellite 
(ACTS), while funding for other continuing programs will be main-
tained at about the same level as in 1983. 

Landsat D, the fourth in the series of experimental Earth observ-
ing satellites, was launched successfully in July 1982 and is per-
forming satisfactorily. A follow-on satellite will be completed in 
1984, ready to succeed Landsat D when needed. Space remote-
sensing technology, such as that employed by Landsat D, has the 
potential to improve our ability to manage critical Earth resources. 

The ERBE satellite will be launched by the Shuttle in 1984. The 
program is designed to provide global measurements of the level of 
solar and cosmic radiation absorbed by the Earth and also map 
levels of ozone and other aerosols in the stratosphere. Such obser-
vation will help improve our understanding of the factors that 
determine the Earth's climate. 

TABLE K-6 . NATIONAL AERONAUTICS AND SPACE ADMINISTRATION—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity 1982 actual 1983 estimate 1984 estimate 

OBLIGATIONS 
Conduct of R&D: 

Space transportation systems 890 117 183 
Space science 582 752 779 
Space and terrestrial applications 319 398 289 
Aeronautical research and technology 258 313 300 
Space research and technology 118 131 138 
Tracking and data acquisition 12 8 22 
Research and program management 905 787 762 

Total conduct of R&D 3,084 2,506 2,473 
Total conduct of basic research, included above (538) (605) (682) 
R&D facilities 92 160 156 

Total obligations 3,176 2,666 2,629 

OUTLAYS 
Conduct of R&D 3,220 2,386 2,421 
R&D facilities 109 136 129 

Total outlays 3,329 2,522 2,550 

The development of the ACTS will be a joint venture of govern-
ment and industry and will provide advanced, higher frequency, 
satellite communications technology for use later in the decade. 

Aeronautical Research and Technology.—The 1984 budget in-
cludes funds for a significant enhancement in new obligational 
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authority for research in fundamental aeronautical disciplines such 
as fluid and thermal physics, materials and structures, and propul-
sion. In addition, technology development at the concept, technique 
or component level would also be enhanced. Planned obligations for 
aeronautical R&D will decrease slightly in 1984 because of the 
extraordinary rate of obligations against prior year authority expe-
rienced in 1983. New budgetary authority would increase from $280 
million in 1983 to $300 million in 1984. 

Funds are included for initiating in 1984, the development of a 
numerical aerodynamic simulation capability which will further 
the state-of-the-art of aerodynamic research and design and will 
also be an important tool for research in areas such as climate 
modeling and computational chemistry. 

The 1984 budget also provides for research and technology devel-
opment related to the use of composite materials in large aircraft 
structures. These lightweight materials would result in longer-
range and more efficient military and civil aircraft. 

Agency-wide support activities.—Obligations for agency-wide sup-
port activities would remain at about the 1983 level. These pro-
grams include primarily NASA civil service and administrative 
costs supporting R&D activities, construction and maintenance of 
the agency's R&D facilities, and R&D addressing fundamental 
space technology problems and opportunities common to a wide 
spectrum of space programs. 

Table K-6 provides the details of NASA's R&D funding. 

ENERGY RELATED ACTIVITIES 

Energy related R&D, currently supported by the Department of 
Energy, covers a broad range of activities: a National Defense Pro-
gram related to the development and testing of nuclear weapons: a 
General Science Program of basic research in high energy physics 
and nuclear sciences; and an Energy Program focused on long-term 
R&D. Table K-7 provides summary information on the funding of 
these programs. 

Obligations for the conduct of energy related R&D (including 
facilities) are estimated to total $5.2 billion in 1984, a decrease of 
$117 million from 1983. Obligations in 1984 for R&D facilities, 
including the construction or upgrading of laboratories and other 
research support facilities, will amount to $501 million. 

Obligations for the conduct of basic research, included in the 
total for the conduct of R&D, are estimated to be slightly over $1 
billion in 1984. This represents an increase of $160 million, or more 
than 18% over the 1983 level. Within the basic research total, $82 
million would be provided to initiate a number of major new proj-
ects in both the Energy Program and the General Science Pro-
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gram, that will significantly improve the Nation's capacity for 
basic research at the frontiers of science. These include: 

• initiation of a national advanced materials research center at 
the Lawrence Berkeley Laboratory to improve the linkages 
among academic, national laboratory, and industry scientists 
for the future advancement of high technology industries; 

• expansion of the National Synchrotron Light Source at Brook-
haven National Laboratory to meet the growing need of in-
dustry, national laboratories, and universities for this re-
search tool; 

• building on a rapid time scale, a linear colliding beam accel-
erator at the Stanford Linear Accelerator Center to demon-
strate the feasibility of new techniques for very high energy 
electron-positron collisions; 

• upgrading of on-campus Van de Graaff accelerators at the 
University of Washington and Yale University to maintain 
the performance capabilities of two essential components of 
the university based nuclear physics research program; and 

• a $6 million university instrumentation procurement program 
to provide large state-of-the-art equipment used in energy-
related research areas. 

Highlights of the Energy related R&D activities by major pro-
grams are provided below: 

The National Defense Program primarily supports the continued 
development and testing of nuclear weapons. It also supports the 
development of improved technologies for monitoring nuclear 
weapons treaties and of improved methods for safeguarding nucle-
ar materials. In addition R&D efforts will continue in developing 
methods for the safe storage and disposal of radioactive wastes 
resulting from weapons production, and research on improved pro-
pulsion reactors for naval vessels. Obligations for the National 
Defense Program for the conduct of R&D will increase from $1.7 
billion in 1983 to $1.9 billion in 1984. Funds for R&D facilities in 
1984 include construction of the Waste Isolation Plant (WIPP) in 
New Mexico for R&D on disposal of nuclear waste. Conduct of R&D 
increases provide funds for staff additions to strengthen the nation-
al weapons laboratories, for increased weapons tests, and for in-
creased research in the basic physics of nuclear weapons. 

The General Science Program supports research in high energy 
and nuclear physics. An increase of $90 million, to $643 million in 
1984, for the conduct of basic research will continue support for 
advanced accelerator concepts as well as for theoretical efforts to 
understand the basic constituents of matter and energy and the 
forces that govern their interaction. Because of the exceptional 
research opportunities in high energy physics and the demonstrat-
ed excellence of the U.S. program, the Administration is committed 
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to maintaining a strong national effort in this field. The 1984 
budget request would provide for (a) increased utilization of exist-
ing accelerator facilities, (b) operation of the newly completed 
(1983) Energy Saver Superconducting Synchroton at Fermilab in 
the 500-1,000 GeV energy range, and (c) continuation of the con-
struction at Fermilab of the Tevatron I and II projects which will 
provide increased proton-fixed target and proton-antiproton collid-
ing beam capabilities. Funds will also be provided for upgrading 
accelerators at Yale University and the University of Washington 
and for initiation of the Stanford Linear Collider (SLC). 

The Energy Program is focused in 1984 on long-term R&D to 
complement industry investments in new or improved energy tech-
nologies. It supports basic and generic research to enhance the 
scientific base for future advances in these technologies and contin-
ues support for the development of selected technologies of a high 
risk but potentially high payoff nature, such as magnetic fusion, 
where significant private investment is unlikely. In addition, the 
Energy Program includes research on the environmental and 
human health effects of energy production technologies. Energy 
Program obligations for the conduct of R&D would decrease from 
$2.4 billion in 1983 to $2.2 billion in 1984, largely reflecting net 
savings from proposed reductions in non-nuclear technology devel-
opment and demonstration activities. Obligations for R&D facilities 
in this area would be $152 million, a reduction of $84 million, 
paralleling the reduction in the conduct of R&D. 

In the basic energy sciences, funding for the conduct of R&D and 
related facilities will increase by $67 million to $350 million in 1984 
for research in such fields as nuclear science, chemistry, engineer-
ing, materials science, mathematics, biology, and geoscience. This 
program provides the fundamental scientific and technical base for 
future advances in technology development. In addition, it provides 
support for the operation of several unique national facilities such 
as the National Synchrotron Light Source (NSLS) at the Brookha-
ven National Laboratory, the High Voltage Electron Microscope at 
Lawrence Berkeley Laboratory (LBL), and the Electromagnetic Iso-
tope Separation Plant (calutrons) at Oak Ridge National Labora-
tory. In 1984 a national materials research center at LBL and an 
upgrade of the NSLS facility will be initiated. 

The 1984 budget will continue the redirection of the non-nuclear 
R&D programs to limit federal support to long-term generic re-
search and place greater reliance on the private sector for support 
of nearer-term technology development. Obligations for the conduct 
of R&D in the fossil, solar and conservation programs are expected 
to be $302 million in 1984, a decrease of $405 million from 1983. 

Funding for the conduct of fossil related R&D and associated 
facilities would be $138 million in 1984, a decrease of $234 million. 
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The 1984 budget is focused on research to strengthen the technical 
base for future fossil technology development. Support would con-
tinue to be provided in such areas as the chemistry of coal conver-
sion, environmental controls, combustion research, and the under-
standing of the behavior of oil and gas reservoirs. 

Research in support of solar energy, proposed at a level of $87 
million, will emphasize materials development for a variety of 
applications and continue to support research in the areas of solar 
thermal, photovoltaics, biomass, and wind conversion. In 1983, 
work on the international SOLERAS agreement will be completed. 
Research to foster energy conservation will be focused on improved 
understanding of energy losses in building systems, research on 
alternative heat engines, and development of advanced technol-
ogies for electrical systems and energy storage. Technology demon-
strations in industrial, transportation, and buildings and communi-
ty systems conservation will be scaled down in 1984. Conduct of 
R&D for energy conservation in 1984 would be $84 million. 

The 1984 budget provides for a broad program of research in 
fission and fusion energy sources R&D. In the magnetic fusion 
program, funding of $467 million for the conduct of R&D and 
associated facilities would enable the continuation of investiga-
tions, at about the 1983 program level, of key physics issues in-
volved with confined plasmas and further research on supercon-
ducting magnets, high power radiofrequency electronics, advanced 
materials development, and mathematical computer modeling 
needed for fusion technology development. 

Within the fission effort the breeder reactor program will be 
funded at $603 million in 1984, maintaining a priority for the 
design and construction of the Clinch River Breeder Reactor 
(CRBR). In addition, long-range research will continue in support of 
breeder technology. Total funding for the conduct of breeder R&D 
will increase by $62 million over 1983. Other nuclear fission re-
search areas such as nuclear fuel cycle, converter reactors systems, 
and advanced nuclear systems are funded for conduct of R&D and 
associated facilities at a level of $129 million for 1984. 

Additional funds are proposed for nuclear safety and commercial 
nuclear waste management research. For example, in cooperation 
with the Nuclear Regulatory Commission, technical investigations 
associated with the disabled Three Mile Island nuclear power reac-
tor will be supported. The fission R&D program will also seek to 
resolve technical issues associated with the construction of a per-
manent repository for nuclear waste. Obligations for these activi-
ties in 1984 will total $69 million. 

Finally, the Energy Program supports R&D to determine the 
biological and environmental effects of energy production and use. 
The biological and environmental research R&D emphasizes the 
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health effects of radiation, the use of radiation in medical diagnosis 
and therapy, and generic biological research related to radiation 
and other cellular traumas. The level of obligation for such activi-
ties will be $158 million in 1984. This effort also supports research 
to determine the relationship between the CO2 content of the at-
mosphere and the earth's climate changes. Funding in 1984 for CO2 
studies will total $12 million. 

Table K - 7 . ENERGY RELATED ACTIVITIES 1 

(In millions of dollars) 

Type of activity 1982 actual 1983 estimate 1984 estimate 

OBLIGATIONS 

Conduct of R&D: 
National defense program 1,526 1,727 1,905 
General science program 500 553 643 
Energy program 2,731 2,432 2,165 

Total conduct of R&D 4,758 4,712 4,713 

Total conduct of basic research, included above (777) (861) (1,021) 
R&D facilities 762 619 501 

Total obligations 5,519 5,331 5,214 

OUTLAYS 

Conduct of R&D 4,974 5,012 4,911 
R&D facilities 804 623 532 

Total outlays 5,778 5,635 5,443 

'These programs, currently supported by the Department of Energy, will be proposed for reassignment to other Executive departments and 
agencies. 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 

The Department of Health and Human Services (HHS) obliga-
tions in 1984 for the conduct of R&D would increase by $100 
million over the 1983 level to a total of $4.4 billion. Within this 
total, funding for basic research is estimated to be $2.2 billion. 
Obligations for R&D facilities would total $29 million in 1984. This 
represents a decline from the $60 million provided in 1983. The 
higher level of obligations in 1983 was primarily due to the nonre-
curring costs for a single large project—construction of the new 
research headquarters for the Food and Drug Administration. 

Health.—Over 87% of the Department's funds for the conduct of 
R&D and over 93% of the Department's basic research funds would 
be obligated by the National Institutes of Health (NIH) for biomedi-
cal research to advance the Nation's capabilities for the preven-
tion, diagnosis, and treatment of disease. Several other agencies 
within the Department—the Alcohol, Drug Abuse, and Mental 
Health Administration, the Food and Drug Administration, the 
Centers for Disease Control, the Health Resources and Services 
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Administration, the Health Care Financing Administration, and 
the Office of the Assistant Secretary for Health—also support R&D 
programs in health related research. 

The National Institutes of Health (NIH) consist of 11 separate 
Institutes which would obligate $3.8 billion in 1984 for the conduct 
of R&D, an increase of $71 million above the 1983 level; over one-
half or $2.1 billion of NIH's total 1984 R&D budget would support 
basic research. Among the most significant activities to be support-
ed by NIH are: 

• Basic research on cancer chemoprevention including studies 
of nutritional factors; rehabilitation of patients with chronic 
obstructive pulmonary disease; prevention of glaucoma; diag-
nostic imaging, and the biological response to mixtures of 
chemicals; 

• Clinical research where the emphasis is on intervention, in-
cluding prototype development and refinement of products, 
techniques, processes, methods, and practices; 

• Expansion of cooperative clinical trials on the acquired im-
munodeficiency syndrome/Kaposi Sarcoma problems; isolated 
systolic hypertension in the elderly; herpes simplex virus vac-
cine; and antiviral drugs against neonatal herpes, herpes en-
cephalitis, herpes genitalis; the efficacy of interferon for con-
trolling the frequency and severity of multiple sclerosis; gono-
coccal vaccines and the prevention of premature labor and 
the role of folic acid in neural tube defects; and 

• Greater emphasis on basic clinical research into the cause, 
cure, and prevention of diabetes. 

The Alcohol, Drug Abuse and Mental Health Administration 
(ADAMHA) conducts studies on the causes, prevention and treat-
ment of alcohol and drug abuse and mental disease and neurologi-
cal disorders, with emphasis on improving knowledge of effective 
prevention of these public health problems. 

The 1984 budget proposes increases in levels for extramural re-
search programs in biomedical, behaviorial and clinical areas. Obli-
gations for ADAMHA would increase in 1984 to $314 million, an 
increase of $36 million over 1983. 

Specific research areas would address: 
• Neurosciences, behavioral sciences, psychopharmacology, and 

clinical investigations and evaluations of services to the men-
tally ill, with special emphasis on preventing and diagnosing 
mental and emotional problems in children; 

• Drug abuse among the Nation's youth, including studies on 
the adverse health hazards of marihuana and cocaine; and 

• Causes and consequences of alcohol abuse, particularly among 
teenagers. 
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The Food and Drug Administration (FDA) supports research rel-
evant to its mission of regulating food, drugs, and biological and 
radiological products. In 1984, obligations for these activities are 
estimated at $82 million. 

The Centers for Disease Control (CDC) supports studies on the 
epidemiology and control of communicable diseases and on health 
promotion and disease prevention. In 1984, obligations for these 
activities are estimated at $75 million. 

Other Health Related Agencies within HHS would support re-
search in areas such as how socioeconomic facts affect social secu-
rity programs and the economy; survey methods and techniques for 
analysis of health statistics; and the organization, delivery, and 
financing of health services. This support will be provided through 
programs of the Health Resources and Services Administration, the 
Office of the Assistant Secretary for Health and the Health Care 
Financing Administration. 

Human Services.—The Department's obligations for R&D in 
human services programs in 1984 would be $53 million, $11 million 
below 1983. The proposed 1984 budget would support a variety of 
developmental and social service research aimed at improving the 
Head Start program; the quality of life for the elderly; knowledge 
of child abuse and neglect; day care systems; family and communi-
ty support systems and fostering independence for the disabled. 

Table K-8 provides the details of the R&D funding of the Depart-
ment of Health and Human Services. 

NATIONAL SCIENCE FOUNDATION 

The National Science Foundation (NSF) supports primarily basic 
research in all scientific disciplines through grants to scientists and 
engineers in academic institutions. NSF programs serve to advance 
scientific knowledge. Foundation support is particularly important 
because it complements the basic research programs of other agen-
cies and assists in balancing Federal support for promising re-
search across all fields of science and engineering. 

The 1984 NSF budget includes $1.2 billion in obligations for the 
conduct of R&D, an increase of $180 million or 17 percent above 
1983. This would provide a growth of about 12 percent in addition 
to cost increases due to inflation. Within this increase, support for 
the conduct of basic research would increase by about 18 percent. 
Specifically, the 1984 budget would: 

• Provide special emphasis on disciplines such as mathematics, 
materials science, astronomy, and electrical, computer, and 
chemical engineering. Research in these disciplines has the 
potential to make important contributions to the long term 
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Table K -8 . DEPARTMENT OF HEALTH AND HUMAN SERVICES—RESEARCH AND DEVELOPMENT 
(In millions of dollars) 

Type of activity and organizational units 1982 actual 1983 estimate 1984 estimate 

OBLIGATIONS 
Conduct of R&D: 

Health: 
National Institutes of Health 
Alcohol, Drug Abuse, and Mental Health Administration 
Food and Drug Administration 
Centers for Disease Control 
Health Resources and Services Administration 
Health Care Financing Administration 
Office of the Assistant Secretary for Health 

Subtotal, Health 

3,432 
243 

73 
75 
12 
29 
16 

3,771 
278 

77 
70 
10 
30 
16 

3,842 
314 

82 
75 

1 
30 
18 

OBLIGATIONS 
Conduct of R&D: 

Health: 
National Institutes of Health 
Alcohol, Drug Abuse, and Mental Health Administration 
Food and Drug Administration 
Centers for Disease Control 
Health Resources and Services Administration 
Health Care Financing Administration 
Office of the Assistant Secretary for Health 

Subtotal, Health 3,879 4,252 4,362 
Human Services: 

Office of Human Development Services 
Social Security Administration 
Departmental Management 

26 
17 
13 

23 
26 
15 

11 
31 
11 

Subtotal, Human Services 56 64 53 
Total conduct of R&D 3,935 4,316 4,416 

Total conduct of basic research, included above 
R&D facilities 

(1,953) 
29 

(2,184) 
60 

(2,238) 
29 

Total obligations 3,964 4,376 4,444 

OUTLAYS 
Conduct of R&D 
R&D facilities 

3,978 
38 

4,262 
31 

4,339 
35 

Total outlays 4,015 4,292 4,374 

competitiveness of the U.S. economy, particularly in high 
technology dependent industries. 

• Provide $180 million in 1984, an increase of 61% over 1983, 
for upgrading research instrumentation primarily at universi-
ties. This sharp increase is included within the support for 
the conduct of basic research. Along with funds provided for 
this purpose in other agencies, the increase in the NSF 
budget would enhance research productivity by helping to 
alleviate the problem of growing obsolescence of research in-
strumentation at universities. It would also help ensure that 
future scientists and engineers are trained in the use of 
modern research instrumentation and techniques. 

• Fund the continuation of the deep sea drilling project to 
provide scientific geologic information related to the Earth's 
crust, ocean sediments, geochemistry and paleontology. 

In addition, the 1984 budget proposes increased funding in the 
U.S. Antarctic program for improvement of logistic support. These 
improvements are critical to the conduct of a safe and effective 
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research program and to the maintenance of an active and influen-
tial U.S presence in Antarctica. 

DEPARTMENT OF AGRICULTURE 

The Department of Agriculture supports research and develop-
ment in several disciplines related to agriculture and forestry. 

Obligations of the Department for the conduct of research and 
development are estimated to total $849 million in 1984, a decrease 
of $1 million from 1983. Of the total, $381 million would support 
basic research, an increase of $19 million over the 1983 expected 
obligations of $362 million. 

The Department's 1984 budget is highlighted below by major 
bureau: 

The Agricultural Research Service (ARS) would obligate $458 
million for research designed to produce new knowledge and tech-
nologies required to assure the continuing vitality of the Nation's 
food and agriculture enterprise. This represents an increase of $12 
million over 1983. 

In 1984, increased emphasis would be placed on genetic engineer-
ing in the plant and animal sciences, human nutrition research, 
and improved post-harvest technologies. In addition, a new pro-
gram of post-doctoral fellowships in ARS laboratories would be 
initiated. Short term applied research and development would con-
tinue to receive reduced Federal effort, since such activities are 
more appropriately financed by the private sector. 

The Cooperative State Research Service would obligate $222 mil-
lion to maintain support of the cooperative program with institu-
tions in 50 States, the District of Columbia, Puerto Rico, Guam, the 
Virgin Islands, American Samoa and Micronesia engaged in re-
search in agriculture, forestry, veterinary medicine, and the rural 
home and the community. Also, the budget would continue the 
competitive grants program in basic research important to increas-
ing the efficiency of food production and improving human nutri-
tion. For the first time, competitive grants for research in the 
animal sciences would be made. 

The Forest Service would obligate $101 million, a decrease of $4 
million from 1983, to provide knowledge needed to manage and 
protect forest and related rangeland resources to gain maximum 
economic and social benefits from their use. Research would be 
conducted on: genetics; silviculture and timber management; water-
shed management; wildlife, range and fish habitats; protection for 
forest resources from fire and forest pests; surface environment 
and mining; forest engineering and utilization; and economics of 
forest commodity production, processing and distribution. 

In addition, $68 million would be obligated in other departmental 
programs for economic research, international cooperation and de-
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velopment, transportation of commodities, nutrition information, 
and statistical reporting. 

DEPARTMENT OF COMMERCE 

The Department of Commerce has responsibility for ocean sci-
ence and engineering research, meteorological research and fore-
casting, and for maintaining measurement standards. The 1984 
budget would continue these programs in the National Oceanic and 
Atmospheric Administration (NOAA), the National Bureau of 
Standards (NBS), and other areas of the Department. 

Obligations for the conduct of R&D by the Department in 1984 
are estimated at $227 million, a decrease of $86 million from 1983. 
This decrease applies largely to relatively nearer term applied 
research and development, more appropriately the responsibility of 
the private sector. 

National Oceanic and Atmospheric Administration (NOAA).— 
NOAA would continue R&D programs to develop systems and com-
ponents for nautical and aeronautical mapping and charting; ocean 
engineering systems in support of NOAA ocean research and oper-
ational programs; better ways to conserve, protect, and manage the 
Nation's fishery resources; new and improved fishing equipment to 
protect endangered and/or threatened species; and timely and ac-
curate meteorological, hydrologic, and oceanographic forecasting, 
detecting and tracking systems for protection of life and property. 
Obligations for the conduct of R&D by NOAA in 1984 would de-
crease from $194 million to $135 million. This reduction reflects 
decreases in applied areas, more appropriately supported by the 
private sector. 

National Bureau of Standards (NBS).—R&D efforts for NBS are 
aimed at developing and maintaining a system of measurement 
required to support the Nation's industrial and scientific endeav-
ors. 

In 1984, NBS is expected to obligate $78 million for the conduct 
of R&D. This represents a $16 million decrease from 1983. Funding 
for the following programs would be terminated or reduced on the 
grounds that such research can and should be supported by the 
private sector: fire science and engineering ($6 million), building 
research ($3 million), ADP standards ($6 million), and recycled oil 
($1 million). 

Other Commerce R&D Activities.—Funding for smaller research 
and development programs in the Department of Commerce, which 
include those in the Bureau of the Census, the Patent and Trade-
mark Office, and the National Telecommunications and Informa-
tion Administration, would be $14 million in 1984. 
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DEPARTMENT OF THE INTERIOR 

The R&D activities of the Department of the Interior derive from 
its broad-ranging responsibilities for management of the Nation's 
natural resources, including developing energy and mineral re-
sources, restoring and preserving wildlife habitats and wilderness 
areas, and improving the quality of our water resources. 

Obligations for the conduct of R&D for the Department of the 
Interior for 1984 are estimated at $329 million. This represents a 
decrease of approximately $44 million from the 1983 level, primar-
ily in applied mining and applied geological research. 

Almost 90% of the Department's 1984 funds for the conduct of 
R&D would be obligated by the Geological Survey ($136 million), 
Fish and Wildlife Service ($89 million), and Bureau of Mines ($68 
million). Highlights of the 1984 research objectives of these and 
other departmental programs are described below. 

The Geological Survey undertakes research on the extent, distri-
bution, and character of the Nation's natural resources and on the 
geologic processes, structures, and hazards that affect the develop-
ment and use of the land and physical environment. Research 
priorities in 1984 would include continued development of: 

• Accurate appraisals of land and mineral resources; 
• New and improved methods of mineral exploration; 
• An improved scientific basis for investigation and measure-

ment of water resources; and 
• Basic data on geologic principles and processes. 

The Fish and Wildlife Service supports research performed in 
the Service's laboratories and field stations, and through coopera-
tive efforts with State fish and game departments. It also provides 
Federal aid to States for research on restoration of fish and wildlife 
resources. This research provides basic biological information about 
species numbers, population dynamics, ecological relationships, and 
habitat requirements. In 1984, the Service would support research 
activities concerned with: 

• The habitat of waterfowl, migratory birds, mammals and non-
migratory birds; 

• Endangered and threatened species status, distribution and 
threats; 

• Impact of broad-scale environmental changes on fish and 
wildlife populations and habitat; and 

• Fish husbandry and aquaculture. 
The Bureau of Mines conducts basic and applied research across 

the minerals cycle to improve our understanding of the principles 
of mining and minerals processing, and to reduce associated health 
hazards. Reductions are proposed in applied research, particularly 
in projects of a commercial nature which are more appropriate for 
the private sector to support. Basic research is proposed to increase 
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by 22% through reallocations of funds from applied research proj-
ects. The 1984 budget reflects an increased emphasis on strategic 
and critical minerals R&D activities and would stress: 

• Long-range, high-risk research in extractive metallurgy tech-
nology that may result in new processing methods; 

• Development of domestic source substitutes for imported stra-
tegic and critical minerals; 

• Health-related research on the proper quality and quantity of 
air flow in underground mines; and 

• Longer-term, generic research on fire and explosion preven-
tion, methane and underground control,' industrial hazards, 
post-disaster survival and rescue, explosives, and systems en-
gineering. 

Other Departmental Programs would provide for: 
• Development of technology to generate additional water sup-

plies by cloud seeding techniques; and 
• Development of new materials, planning tools, design and 

construction techniques to solve problems arising in the devel-
opment and operation of water resources projects. 

DEPARTMENT OF TRANSPORTATION 

The Department of Transportation's R&D program is oriented 
toward providing the information and new technology needed for 
its own operational (e.g., air traffic control) programs and for regu-
latory (e.g., automotive and aircraft safety standards) programs. 
Obligations for the conduct of research and development by the 
Department are estimated at $519 million for 1984, an increase of 
$126 million over 1983. The Department's 1984 budget for R&D, 
with explanations of major changes from 1983, is highlighted below 
by agency. 

The Federal Aviation Administration would obligate $304 million 
in 1984. The proposed 1984 R&D obligations for FAA represent an 
increase over 1983 of $161 million. A major portion of this increase 
occurs in the advanced computer, aviation weather, communica-
tions and systems programs. This increase would allow greater 
emphasis on engineering work to enhance the safety and efficiency 
of the national air traffic control system, and on emerging technol-
ogy to improve collision avoidance systems and enroute and termi-
nal air traffic control systems. 

The National Highway Traffic Safety Administration would obli-
gate $57 million for motor vehicle research, traffic safety research 
and demonstrations emphasizing safety belt usage, alcohol counter 
measures, and for analytical studies. In 1984, a small increase is 
planned for highway safety research in support of the safety belt 
program. The National Accident Sampling System which provides 
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for the collection and analysis of nationally representative accident 
and injury data would be continued. 

The Urban Mass Transportation Administration would obligate 
$46 million to assist in the development of improved mass trans-
portation systems, equipment and procedures. Emphasis would be 
placed on research aimed at improving the operation and mainte-
nance of existing transit systems. 

The Federal Highway Administration would obligate $49 million 
to continue research programs in highway planning, design, con-
struction, and maintenance to insure an effective and efficient 
highway system. Research would also be conducted in identifying, 
and correcting impediments to highway safety and on improving 
truck safety. 

The Federal Railroad Administration would obligate $17 million 
to continue highest priority safety research. This would result in 
more cost-effective safety compliance and enforcement techniques. 

The Maritime Administration would obligate $13 million to im-
prove the productivity and competitive posture of the U.S. mari-
time industries. This level is $4 million below the 1983 budget. 

The U.S. Coast Guard would obligate $22 million to support 
research to maintain and improve search and rescue systems, envi-
ronmental protection, marine safety, aids to navigation, and the 
enforcement of laws and treaties, and activities affecting all Coast 
Guard missions. The proposed 1984 figure represents an increase of 
$2 million above the 1983 level. 

The Research and Special Programs Administration would obli-
gate $5 million to support emergency preparedness and mobiliza-
tion, hazardous materials and pipeline safety regulatory programs, 
and long range university research. 

The Office of the Secretary would obligate $7 million for broad-
based policy research on domestic and international transportation 
issues of importance to the Nation. 

ENVIRONMENTAL PROTECTION AGENCY 

The Environmental Protection Agency (EPA) conducts research 
and development in support of the Agency's regulatory and en-
forcement missions. For 1984, EPA's R&D program will focus on 
three major concerns: (1) better linkage of research to the Agency's 
regulatory priorities; (2) greater attention to quality assurance to 
improve the reliability of scientific data used in Agency decisions; 
and (3) restructuring the Agency's long-range basic research pro-
gram. 

Total obligations for EPA's R&D program in 1984 are proposed to 
be $208 million, a decrease of 14% from 1983. This reduction re-
flects completion of major research to support regulatory decisions 
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and reductions for development of pollution control technologies. 
EPA's major research activities are highlighted below. 

The acid rain/energy research program will be increased to un-
derstand better the phenomena of acid deposition. Specifically, a 
comprehensive atmospheric field study will be initiated, dry deposi-
tion monitoring will be accelerated, and watershed research studies 
will be expanded. Research in support of the Limestone Injection 
Multistage Burner (LIMB) control technology will be continued. 

The hazardous waste research program will support efforts on 
land disposal of hazardous waste, post-closure monitoring of land 
disposal facilities, screening protocols for hazardous wastes, and 
research support for permitting hazardous waste disposal facilities. 

The Superfund research program will maintain its research ef-
forts at 1983 levels. However, funding will shift from engineering 
activities to monitoring and environmental effects research which 
are closely associated with current field work at hazardous waste 
sites. Funds for this research program are derived from the Haz-
ardous Substance Response Trust Fund which is funded primarily 
by a tax on oil and chemical industries. 

The drinking water research program will strengthen risk assess-
ments, health research, and monitoring for the Drinking Water 
Program. Resources for groundwater transport and fate research 
are maintained at 1983 levels. Work will continue on revising the 
Primary Drinking Water regulations. 

The air research program will continue the development of com-
prehensive health risk assessments for hazardous air pollutants, 
improve monitoring methods for sampling and analyzing non-crite-
ria organic pollutants and improve air quality dispersion models. 

The water quality research program will emphasize research on 
ocean dumping and water-quality based pollution control require-
ments. In the municipal wastewater area, research will focus on 
innovative and alternative wastewater treatment technologies and 
more efficient sludge management techniques. Industrial 
wastewater research will be reduced reflecting completion of the 
effluent guidelines effort and will be refocused to support the waste 
water permitting program. 

The toxic substances research program will increase development 
of health risk assessment models. Total research funding is slightly 
lower in 1984 reflecting the completion of a major monitoring 
study and completion of engineering technical support for the 
review of chemicals. 

The interdisciplinary research program will continue to support 
the Agency's research centers, long-term research grants, and de-
velopment of economic benefits methods. 
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NUCLEAR REGULATORY COMMISSION 

The Nuclear Regulatory Commission (NRC) performs research in 
civil uses of nuclear materials and facilities consistent with public 
health and safety, environmental quality, and national security. A 
major share of NRC's effort is devoted to research connected with 
the use of nuclear energy to generate electric power. Its research 
objective is to provide safety and analytical methods for assuring 
the quality of NRC's licensing procedures and regulatory work. 

In 1984, NRC's obligations for the conduct of R&D are expected 
to decrease from $210 to $200 million. This reduction from 1983 is 
due primarily to the transfer of work at the Loss of Fluid Test 
Facility (LOFT) to an international consortium. Key areas, such as 
accident evaluation and mitigation and systems reliability analysis 
will be strengthened. In addition, reactor safety research, principal-
ly on the Clinch River Fast Breeder Reactor, will be continued. 

VETERANS ADMINISTRATION 

The Veterans Administration (VA) conducts and administers 
medical, rehabilitation, and health services research. In 1984 this 
agency would obligate $163 million, for the conduct of R&D. 

The VA intramural biomedical research program is designed to 
benefit patients through increased quality and effectiveness of 
health care delivery. Priorities for 1984 include special research on 
Agent Orange, alcoholism, aging, and post-traumatic stress. 

In rehabilitation research, the VA focuses on problems in the 
field of prosthetics, orthotics, wheelchairs, spinal cord injury and 
sensory aides for improving the care and rehabilitation of disabled 
veterans, including amputees, paraplegics and the blind. 

The health services research program supports projects at VA 
facilities to improve the effectiveness, economy, and accessibility of 
health care services. In addition, emphasis will be placed on re-
search relevant to health care delivery to veterans and the services 
provided to them. 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

Research and development activities of the Agency for Interna-
tional Development (AID) consist mainly of applied research to 
solve specific problems associated with basic human needs and 
social and economic research aimed at improving U.S. and host 
country understanding of the barriers to development. 

Obligations of AID for the conduct of R&D are estimated at $161 
million in 1984, an increase of $9 million over 1983. 

Programs under AID reflect the administration's recognition of 
the importance of R&D in addressing the problems faced by the 
Third World. 
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The majority of AID's 1984 R&D funds will be devoted to three 
critical problems: food production, with an emphasis on affecting 
developing country efforts to overcome the growing food crisis; 
population growth, emphasizing methods of controlling increasing 
population growth rates in the developing countries; and energy 
supply, emphasizing renewable and nonconventional energy 
sources critical for development to proceed. 

OTHER AGENCY PROGRAMS 

An additional 9 departments and agencies (listed in table K-2, 
footnote 1) would obligate an estimated $418 million in 1984, for 
the conduct of R&D, an increase of $27 million over the 1983 total. 
Obligations by these agencies amount to less than 1% of all feder-
ally funded programs in R&D. The programs of these agencies, like 
those of other agencies discussed above, are closely related to the 
agencies' missions. 

Among the agencies in this category that expect to increase their 
obligations for R&D in 1984 are the Smithsonian Institution, Hous-
ing and Urban Development, the Federal Emergency Management 
Agency, the Tennessee Valley Authority, and the Departments of 
Justice, Labor, and Treasury. 

SUPPLEMENTARY INFORMATION 

Table K-9 provides information on the long-term trends in Fed-
eral funding for the conduct of R&D. 
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TABLE K - 9 . TRENDS IN CONDUCT OF R&D 
(Obligations in billions of dollars) 

Defense1 All other 

195 3 
195 4 
195 5 
195 6 
195 7 
195 8 
195 9 
196 0 
196 1 
196 2 
196 3 
196 4 
196 5 
196 6 
196 7 
196 8 
196 9 
197 0 
197 1 
197 2 
197 3 
197 4 
197 5 
197 6 
197 7 
197 8 
197 9 
198 0 
198 1 
198 2 
1983 (estimate).. 
1984 (estimate).. 

2.8 
2.5 
2.2 
2.5 
3.3 
3.8 
5.6 
6.1 
7.0 
7.2 
7.8 
7.8 
7.3 
7.5 
8.6 
8.3 
8.4 
8.0 
8.1 
8.9 
9.0 
9.0 
9.7 

10.4 
11.9 
12.6 
13.6 
15.1 
17.8 
22.1 
24.9 
31.8 

.3 

.3 

.4 

.5 

.6 

.8 
1.1 
1.5 
2.1 
3.1 
4.7 
6.4 
7.3 
7.8 
7.9 
7.6 
7.2 
7.3 
7.4 
7.6 
7.8 
8.4 
9.3 

10.4 
12.1 
13.8 
15.4 
16.6 
17.2 

214.3 
214.0 
214.0 

1 Includes military-related R&D programs of the Departments of Defense and Energy. 
2 Excludes NASA funding for shuttle production and operation, tracking and data acquisition activities, and related institutional support. 
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