
SPECIAL ANALYSIS It 305 
R E S E A R C H A N D D E V E L O P M E N T 

This analysis summarizes the funding of research and development 
(R. & D.) in the budgets of 29 separate departments and agencies. 
It consists of two parts. The first presents a summary of R. & D. pro-
grams in the 1979 budget, with highlights and long-term trends. The 
second describes the R. & D. programs of the 12 agencies whose 1979 
obligations for R. & D. are expected to surpass $100 million. 

R. & D. is not a separate activity within the Federal budget. 
Decisions on R. & D. funding are made primarily in the light of the 
potential contributions of science and technology to meeting particular 
national needs and specific agency missions. 

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

• Basic research (discovering fundamental new knowledge); 
• Applied research (using new knowledge to meet recognized 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 environmental 
regulation. 

• General economic and social needs—where the Federal Govern-
ment assumes major responsibility because there are insufficient 
incentives for the private sector to invest adequately in the 
national interest; for example, research to increase fundamental 
scientific knowledge, and some types of medical and agricultural 
research. 

• Specific national needs—where the Government seeks to ac-
celerate and augment the R. & D. efforts of the private sector 
because of an overriding national interest or because of the need 
to assure or increase the technological options available to the 
Nation during a particular time period; for example, new energy 
technologies. 

P A R T I . H I G H L I G H T S AND T R E N D S 

The budget reflects an increased emphasis on basic research. Obliga-
tions for the conduct of basic research are estimated to exceed $3.6 
billion in 1979, an increase of 10.9% above 1978. Proposed Federal 
obligations for the conduct of all research and development will grow 
less rapidly, chiefly because of reduced emphasis on demonstration 
projects. Obligations for the conduct of research and development are 
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306 THE BUDGET FOR FISCAL YEAR 19 79 

expected to total $27.9 billion in 1979, an increase of $1.6 billion or 
6.1% over 1978, as displayed in table P - l . Obligations for R. & D. 
facilities will decrease from $1.7 billion in 1978 to $1.3 billion in 1979 
with the completion of several major projects, particularly in the 
Departments of Energy and Defense. Additional information about 
these estimates is provided in the sections that follow. 

T a b l e P - l . T O T A L F E D E R A L F U N D I N G F O R C O N D U C T O F R . & D . A N D 
R E L A T E D F A C I L I T I E S ( in billions of dollars) 

Obligations Outlays 

1977 1978 1979 1977 1978 1979 
actual estimate estimate actual estimate estimate 

C o n d u c t of R . & D 2 3 . 8 2 6 . 3 2 7 . 9 2 2 . 5 2 4 . 9 2 7 . 0 
R . & D . facilities 1 . 3 1 . 7 1 . 3 . 8 1 . 4 1 . 4 

Total 2 5 . 2 2 7 . 9 2 9 . 2 2 3 . 2 2 6 . 2 2 8 . 4 

C O N D U C T O F R E S E A R C H A N D D E V E L O P M E N T 

Federal R. & D. programs have for several years been broadly 
classified in three major categories—defense, civilian, and space 
related. Changes in funding for the conduct of R. & D. under these 
categories are shown in table P-2. 

T a b l e P - 2 . C O N D U C T O F R . & D . B Y M A J O R P R O G R A M C A T E G O R Y 

( In billions of dollars) 

Obligations Outlays 
Program category 

1977 1978 1979 1977 1978 1979 
actual estimate estimate actual estimate estimat 

C o n d u c t of R . & D . : 
D e f e n s e 1 11 .8 1 2 . 7 13 .8 11.1 12.1 13 .3 
Civil ian 9 . 0 10 .4 10 .7 8 . 3 9 . 6 1 0 . 3 
Space 2 3 . 0 3 . 2 3 . 4 3 .1 3 .1 3 . 3 

Total 2 3 . 8 2 6 . 3 2 7 . 9 2 2 . 5 2 4 . 9 2 7 . 0 

1 Includes military-related programs of the Departments of Defense and Energy. 
2 Includes N A S A programs in planetary exploration and space shuttle deve lopment but excludes 

N A S A programs in aeronautical research, pollution monitoring. Earth resources observations, and 
technology utilization, which are categorized as civilian-related R . & D. 

A significant feature of all categories is growth in the funding of 
basic research. The overall level of basic research funding will be in-
creased by 10.9% to provide continued growth in Federal support 
(about 5% above cost increases), chiefly through the programs of the 
Departments of Defense, Energy and Agriculture; the National In-
stitutes of Health; and the National Science Foundation. 

Highlights of each of the major program categories are presented 
below: 

Defense.—This category includes the military-related programs of 
the Department of Defense and the nuclear weapons programs of the 
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Department of Energy. Obligations for conducting defense-related 
R. & D. will total $13.8 billion in 1979, an increase of $1.1 billion, or 
8.4%, over 1978. 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 1979, the 
principal increases in this category will be in the Department of 
Defense, which will: 

• increase basic research funding by 14%, to provide considerable 
real-dollar growth above anticipated cost increases; 

• continue exploratory technology efforts in several areas of defense 
importance, including the development of high-energy laser 
technology; and, 

• continue the development of several weapons systems, including 
the M - X intercontinental ballistic missile, the Trident submarine 
and missile, air-launched cruise missiles, and tank, helicopter, 
and tactical aircraft systems. 

Civilian.—Energy R. & D. is the largest component of the civilian 
category, and health R. & D. the second largest. Other substantial 
programs include R. & D. related to environment, transportation, 
agriculture, natural resources and education. Civilian applications of 
space technology are also included in this category. 

Obligations for the conduct of civilian-related R. & D. will total 
about $10.7 billion in 1979, an increase of approximately $255 million, 
or 2.4% above 1978. The slowdown in funding growth for "civilian" 
R. & D. reflects the net effect of many decisions on R. & D. funding 
by a large number of agencies concerning a wide variety of programs. 
This slowdown results from a number of considerations including, 
for example: 

• the need to avoid overtaking activities that are more appropriately 
those of the private sector such as developing, producing, and 
marketing new products and processes, as in the case of solar 
heating where the need for additional Federal demonstrations is 
diminished by the rapid growth of private industry efforts and 
the incentive provided through tax credits for increased private 
investments; 

• the need to avoid investing in technology where user demand or 
future economic viability and institutional acceptance is highly 
unlikely, as in the case of the Clinch River Liquid Metal Fast 
Breeder reactor demonstration (which is recommended for 
termination); and, 

• the need to avoid overinvesting in multiple demonstrations of 
somewhat similar technologies, or technologies that promise only 
marginal improvements, as in the case of coal gasification 
demonstrations. 

In short, the 1979 budget as it affects Federal investments in "civilian" 
R. & D., where the Government is not the ultimate user, reflects a 
growing realization that the appropriate role of the Government is 
to emphasize longer-term (relatively lower cost) research for the future 
and new technology options rather than major commercial scale 
(and relatively higher cost) demonstrations. 
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Among the R. & D. programs and activities proposed in the 1979 
budget are two of particular note that involve more than one depart-
ment or agency: 

• Climate research.—Eight agencies will undertake a climate re-
search initiative that includes expanded efforts in several areas: 
assessing the impacts of climate fluctuation on economically 
significant activities such as crop production and energy use; 
diagnosing and projecting climate variations; observing and 
monitoring changes in the oceans and the atmosphere; and 
studying the interactions of man and of various natural forces 
that change the climate. The National Oceanic and Atmospheric 
Administration of the Department of Commerce will take the 
lead in coordinating the national climate programs effort. Other 
agencies participating are NASA, NSF, EPA, and the Depart-
ments of Defense, Energy, Agriculture, and the Interior. Funding 
across the various agencies will be increased from $75 million 
in 1978 to $104 million in 1979 (a 39% increase). The 1979 
program will feature (1) the development of satellite sensors for 
ozone and earth radiation monitoring; (2) a major field study in 
the Equatorial Pacific; and (3) basic research on the carbon 
dioxide levels in the atmosphere and oceans. 

• Earthquake research.—Funding will be increased for the National 
Science Foundation principally for better engineering of struc-
tures to withstand earthquakes. The Geological Survey will 
continue prediction research and regional earthquake hazard 
assessments at the 1978 funding level (which was 167% higher 
than 1977). 

In other civilian-related R. & D. programs: 
• the Department of Agriculture will double the funding of its recently 

initiated extramural competitive grants program—from $15 mil-
lion to $30 million. Grants will be awarded for basic research on 
crop production and human nutrition. 

• the Department of Energy will continue to develop solar, geo-
thermal, and fossil fuel technologies, with emphasis on using 
coal in an environmentally acceptable manner. The Department 
will also continue to develop advanced nuclear power generating 
systems that do not increase the risks of international prolifera-
tion of nuclear weapons. Overall funding for nuclear R. & D. will 
decrease, however, reflecting the Administration's decision to 
defer the development of the liquid metal fast breeder reactor. 
A reduced, but still strong, program of alternative breeder reactor 
technology development will be maintained. 

• the Environmental Protection Agency will begin a program to im-
prove the identification of potential environmental problems 
before they arise. 

• the National Aeronautics and Space Administration will begin work 
on several civilian applications projects, including a satellite 
system to monitor the Earth's radiation (in connection with the 
multiagency climate initiative described earlier); 
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• the National Institutes of Health will undertake increased work in 
biomedical and behavioral studies of reproduction, developmental 
biology and nutrition, and potential environmental hazards to 
human health. 

• the National Science Foundation will emphasize computer science 
and engineering, including fundamental work on computer pattern 
recognition; basic research on materials that could substitute for 
rare metals; and fundamental studies of submicron structures. 
Funding of neural science will be increased, with emphasis on 
brain function research, and efforts to improve the data base for 
social sciences will be undertaken. 

Space.—This category includes those NASA programs oriented 
primarily toward shuttle development and space exploration, and 
excludes applications of space technology such as the remote sensing 
from space of Earth resources. Obligations for conducting space-
related R. & D. will total $3.4 billion in 1979, an increase of $279 
million or 8.8% over 1978. Within this overall increase (and in addition 
to increases for civilian applications noted above), emphasis will be 
given to space science programs. Funding is provided in 1979 to: 

• Continue the development, flight testing and procurement of 
orbiters for the space shuttle program, with the goal of operating 
four orbiters from Florida and California by 1983; 

• Continue work on several major science projects to be carried into 
orbit by the shuttle, including a European-developed space 
laboratory, an Earth-orbiting telescope and a Jupiter orbiter/ 
probe; 

• Begin development of two new science missions—the Solar Polar 
spacecraft, which will investigate the Sun's polar regions, and the 
Solar Mesospheric Explorer, which will study the effect of solar 
radiation on the Earth's ozone layer. 

CONDUCT OF BASIC RESEARCH 

The Federal Government supports about two-thirds of the Nation's 
basic research effort, that is, the search for new knowledge and under-
standing of fundamental natural phenomena and processes. Research 
in such fields as chemistry, physics, biology, astronomy, materials, 
oceanography, and earth sciences precedes and underlies the advance-
ment of applied science and technology. Universities and colleges, 
other nonprofit organizations, and some private 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 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 firms). 
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Table P -3 . C O N D U C T O F B A S I C R E S E A R C H (in billions of dollars) 

Obligations Outlays 

1977 1978 1979 1977 1978 1979 
actual estimate estimate actual estimate estimate 

Conduct of basic research, total. 2.9 3. 3 3. 6 2 . 8 3.1 3.5 

Obligations for the support of basic research (included in funds for 
the conduct of R. & D. cited above) will increase from less than $3.3 
billion to more than $3.6 billion in 1979, an increase of 10.9%. This 
will provide a real-dollar increase of almost 5%. 

The allocation of funds provided in the 1979 budget for basic re-
search was made by the administration following a review of the 
research objectives of all departments and agencies. This review 
focused not only on the need to maintain a vigorous national research 
effort in all areas of scientific inquiry, but also on the need for in-
creased research in areas of acute public concern and Government 
responsibility. 

While the administration recognizes that the private sector under-
invests in such research because of the long-term nature and uncer-
tainty of payoffs, it believes that private investment in research is 
critical to the overall national effort and that industry, as well as the 
Federal Government, should seek to strengthen its level of support. 

Major Federal agencies supporting basic research, as shown in 
table P-5, are the National Institutes of Health, the National Science 
Foundation, the Departments of Defense and Energy, and the National 
Aeronautics and Space Administration. 

S U P P O R T O F R . & D . A T C O L L E G E S A N D U N I V E R S I T I E S 

Within the $27.9 billion proposed for R. & D. in 1979, $3.6 billion 
will be obligated by the Federal agencies to support the conduct of 
research and development in colleges and universities (including med-
ical schools). This represents approximately two-thirds of the R. & D. 
financed in these institutions from all sources. 

Researchers at colleges and universities continue to be the primary 
performers of basic research not only for the Federal Government, but 
also for the Nation as a whole. Academic researchers will benefit 
significantly from the continued growth in basic research provided in 
the 1979 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 associated with the per-
formance of research in colleges and universities, including the grow-
ing 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; approximately 40% 
to conduct applied research (primarily medical), and the remainder to 
undertake development activities. HEW and the National Science 
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Foundation are the major sponsors of R. & D. conducted at colleges 
and universities at estimated levels of $1,571 million and $608 million, 
respectively, in 1979. 

The Departments of Defense, Energ}^ and Agriculture, and the 
National Aeronautics and Space Administration will each provide 
more than $100 million to colleges and universities in 1979. 

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, and for the acquisition of 
major items of equipment used to conduct R. & D. will decrease by 
about $327 million to about $1.3 billion in 1979. 

The majority of the funds for R. & D. facilities are for applied 
research and development projects and demonstrations. Included in 
the 1979 budget, for example, are funds for: 

• facilities at the Department of Defense's Vandenberg Air Force 
Base in California, to permit space shuttle operations from 
the west coast; 

• coal and gas demonstration plants funded by the Department of 
Energ}^; and 

• upgrading and new construction of several National Aeronautics 
and Space Administration wind tunnels. 

The 1979 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: 

• the intersecting storage accelerator (Isabelle) funded by the 
Department of Energy, that will be the most powerful physics 
research facility of its type in the world; 

• a facility that will produce high-intensity uranium beams for 
nuclear physics research, funded by the Department of Energy; 
and, 

• continuation of antenna construction for the very large array 
radiotelescope in New Mexico, supported b}̂  the National 
Science Foundation. 

P A R T I I : AGENCY R . & D . PROGRAMS 

Funding of R. & D. by the 29 agencies reporting obligations and 
outlays for this purpose is shown in table P-4. 

Table P-5 displays estimates for the conduct of basic research, by 
major funding agencies. 

Table P-6 shows funds for support of R. & D. provided by Federal 
agencies directly to researchers at colleges and universities. 

Table P-7 displays estimates for the construction and renovation of 
facilities used in the conduct of R. &. D. and for the acquisition of 
major items of equipment. 

Summaries follow of the R. & D. activities of the 12 agencies that 
support more than 98% of federally funded R. & D. 
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Table P -4 . C O N D U C T O F R E S E A R C H A N D D E V E L O P M E N T B Y M A J O R 
D E P A R T M E N T S A N D A G E N C I E S (in millions of dollars) 

Department or agency 
Obligations Outlays 

Department or agency 
1977 

actual 
1978 

estimate 
1979 

estimate 
1977 

actual 
1978 

estimate 
1979 

esti mate 

Defense—military functions -- 10,889 11,709 12,740 10,176 11,137 12,315 
Energy___ _ __ 3,575 4,231 4,245 3,181 3,881 4,188 
National Aeronautics and Space Ad-

ministration _ __ __ __ _ 3,677 3,877 4,193 3,763 3,824 4,090 
Health, Education, and Welfare __ . 2,781 3,137 3,258 2,591 2,890 3,141 
National Science Foundation 697 754 829 650 715 764 
Agriculture _ 548 626 632 516 604 582 
Environmental Protection Agency 312 351 358 272 330 345 
Transportation _ _ _ __ _ __ 321 364 342 311 342 335 
Interior. _ _ __ _ _ __ 298 366 340 293 335 342 
Commerce _ _ _ - 245 288 316 233 270 298 
Nuclear Regulatory Commission _ _ 114 133 156 104 125 145 
Veterans Administration 109 119 119 105 112 113 
Agency for International Development. 51 49 76 38 35 48 
Housing and Urban Development 45 61 57 66 54 54 
Tennessee Valley Authority. __ _ __ 25 36 52 25 36 52 
Justice _ _ _ _ _ 30 65 43 35 43 42 
Labor ___ 29 33 40 28 31 38 
Smithsonian 31 31 33 30 31 33 
All other1 50 60 61 48 60 60 

Total conduct of R. & D 23,825 26, 289 27,890 22,462 24,854 26,984 
Total conduct of basic research, 

23,825 26, 289 27,890 

included above 2,900 3,288 3,647 2,776 3,143 3,462 
Total conduct of applied re-

2,900 3,288 3,647 2,776 

search, included above 5,637 6,248 6, 711 5,286 5, 798 6,346 
Total conduct of development, 

5,637 6,248 6, 711 5,286 5, 798 

included above 15, 288 16, 753 17,532 14,400 15,913 17, 175 

1 Includes the Departments of State and Treasury, the Corps of Engineers, the General Services 
Administration, the Arms Control and Disarmament Agency , the Consumer Products Safety C o m -
mission, the Civil Service Commission, the Federal Communicat ions Commiss ion, the Federal 
Trade Commission, the Library of Congress, and the Advisory Commission on Intergovernmental 
Relations. 

Table P -5 . C O N D U C T O F B A S I C R E S E A R C H B Y M A J O R D E P A R T M E N T S 
A N D A G E N C I E S (in millions of dollars) 1 

Department or agency 
Obligations Outlays 

Department or agency 
1977 

actual 
1978 

esti mate 
1979 

estimate 
1977 

actual 
1978 

estimate 
1979 

estimate 

Health, Education, and Welfare. 753 863 992 707 819 946 
(National Institutes of Health) (669) (763) (856) (623) (725) (827) 

National Science Foundation. _ 625 688 755 582 653 696 
National Aeronautics and Space Ad-

ministration. _ _ _ _ _ _ _ _ 414 468 520 437 474 516 
Energy _ __ ___ _ 389 433 468 373 417 458 
Defense—military functions. ._ _ 294 321 364 274 293 338 
Agriculture _ _ ___ __ 201 245 262 188 228 228 
Interior __ _ 129 158 164 125 156 161 
Smithsonian _ _ _ 31 31 33 30 31 33 
Commerce _ _ _ _ _ 23 27 31 23 27 31 
Environmental Protection Agency 20 20 28 15 16 25 
All other2 21 35 31 21 28 30 

Total 2,900 3,288 3,647 2,776 3, 143 3,462 
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 Civil 

Service Commission, the Corps of Engineers, the Federal Trade Commission, the Tennessee Valley 
Author i ty , and the Library of Congress. 
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Table P - 6 . R E S E A R C H A N D D E V E L O P M E N T S U P P O R T T O U N I V E R S I T I E S 
A N D C O L L E G E S (in millions of dollars) 1 

Obligations Outlays 

1977 1978 1979 1977 1978 1979 
actual estimate estimate actual estimate esti mate 

Health, Education, and Welfare _ 1,493 1,715 1,806 1,352 1,561 1,739 
(National Institutes of Health) (1,298) (1,495) (K571) (1,168) (1,369) (1,518) 

National Science Foundation _ 511 560 608 476 533 556 
Defense-military functions 337 345 384 318 331 362 
Energy. __ 182 206 230 175 200 225 
Agriculture __ _ _ _ _ _ _ _ _ 140 178 197 134 168 170 
National Aeronautics and Space Ad-

ministration ___ 121 128 128 109 115 115 
Agency for International Development, 25 25 53 18 15 25 
Commerce _ _ _ 27 32 36 26 32 33 
Interior 25 33 34 25 32 33 
Environmental Protection Agency 29 30 33 30 31 32 
Transportation _ _ 20 20 21 17 19 21 
All other2 25 29 31 23 26 29 

Total 2,934 3,300 3,561 2,702 3,061 3,339 

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 Devel-

opment ; the Corps of Engineers, the Arms Control and Disarmament Agency, the Consumer Prod-
uct Safety Commission, the Smithsonian Institution, and the Veterans Administration. 

Table P - 7 . R E S E A R C H A N D D E V E L O P M E N T F A C I L I T I E S B Y M A J O R 
D E P A R T M E N T S AND A G E N C I E S (in millions of dollars) 

Department or agency 
Obligations Outlays 

Department or agency 
1977 

actual 
1978 

esti mate 
1979 

estimate 
1977 

actual 
1978 

estimate 
1979 

esti mate 

Energy 557 938 785 427 592 652 
Defense—military functions _ _ _ 446 301 215 126 399 362 
National Aeronautics and Space Ad-

ministration__ _ _ _ 118 162 153 105 133 154 
Health, Education, and Welfare 133 89 53 42 93 83 
National Science Foundation, 27 37 39 25 35 36 
Tennessee Valley Authority _ _ 4 30 32 1 31 33 
Transportation. _ 23 30 21 18 25 18 
Agriculture . . . 13 33 15 23 36 22 
Veterans Administration 6 6 7 9 12 8 
All other 1 14 31 9 12 24 12 

Total 1,340 1,656 1,329 787 1,378 1,380 

1 Includes the Departments of Commerce and Interior, the Environmental Protection Agency, 
the Consumer Product Safety Commission, and the Smithsonian Institution. 

DEPARTMENT OF DEFENSE 

The research and development budget of DOD is larger than that of 
any other Federal agency, and comprises about 45% of the total of 
R. & D. funding in the 1979 budget. The primary purpose of DOD 
R. & D. is to modernize forces and weapons systems so that potential 
enemies will continue to find themselves at a distinct technological 
disadvantage relative to the combat forces of the United States and its 
allies. To accomplish this mission, DOD R. & D. encompasses a wide 
variety of activities ranging from basic research in several fields of 
science to construction of full-scale preproduction hardware. Obliga-
tions for the conduct of R. & D. in 1979 will total $12.7 billion, an 
increase of $1 billion over 1978. Obligations for R. & D. facilities will 
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decrease from $301 million in 1978 to $215 million in 1979, reflecting 
completion of funding for an aircraft engine test complex. 

Some of the major R. & D. efforts for 1979 are: 

Technology base and Advanced technology development.—An increase 
in basic research funding over the 1978 level, and continued develop-
ment of high-energy lasers. 

Strategic systems.—Improvement in all three elements of the stra-
tegic triad—land, sea, and air systems. There will be continued 
development of the M - X intercontinental ballistic missile, of the 
Trident submarine and missile, and of competitive air-launched 
cruise missiles. Effort will also continue on ballistic-missile technology 
and on space-defense systems. 

Tactical systems.—Development of systems to improve early combat 
capability for U.S. forces in the defense of Western Europe. This 
includes the development of new tanks, guns, ordnance, and tactical 
aircraft and air defense systems. Increased effort is also provided for 
naval forces including antisubmarine warfare s3 ŝtems. Cooperative 
R. & D. efforts with our NATO allies will receive increased emphasis. 

Intelligence and communications, program management and support.— 
Improvements in defense intelligence systems, worldwide communi-
cations systems, and test and evaluation capabilities will be continued, 
and defense support for the NASA space shuttle program will be 
maintained. 

Table P-8 . D E P A R T M E N T O F D E F E N S E — M I L I T A R Y R E S E A R C H A N D 
D E V E L O P M E N T (in millions of dollars) 

T y p e of activity 1977 1978 1979 
actual estimate estimate 

OBLIGATIONS 
Conduct of R . & D . : 

Research, development, test, and evaluation: 
Technology base 1,664 1,771 1,952 
Advanced technology development 537 480 585 
Strategic programs 2, 333 2, 497 2,194 
Tactical programs 3,848 4,417 5,050 
Intelligence and communications 830 827 1,102 
Programwide management and support 1,264 1,258 1,405 

Other appropriations 413 459 453 

Total conduct of R. & D 10,889 11,709 12,740 

Total conduct of basic research, included above 294 321 364 
Total conduct of applied research, included above 1,476 1,541 1,883 
Total conduct of development, included above 9, 118 9, 847 10, 493 

R : & D . facilities 446 301 215 

Total obligations 11,334 12,010 12,955 

OUTLAYS 

Conduct of R. & D 10,176 11,137 12,315 
R. & D. facilities 126 399 362 

Total outlays 10,302 11,536 12,677 
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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 all R. & D. by DOE will total $4,245 
million in 1979. Of this total, obligations for the conduct of nonmili-
tary R. & D. are estimated to be $3,223 million in 1979, about the same 
level as 1978. Obligations for the conduct of R. & D. for military 
purposes will increase from $987 million in 1978 to $1,023 million 
in 1979. Obligations for construction and equipment will total $785 
million in 1979, a decrease of $153 million below the 1978 level 
of $938 million. Obligations for the conduct of basic research will grow 
from $433 million in 1978 to $468 million in 1979. In addition, several 
facilities will be funded that should significantly advance exploration 
at the frontiers of knowledge, including an intersecting storage ring 
accelerator (Isabelle) and a high intensity uranium beam for studies 
in nuclear physics. Taking into account the growth in facilities, the 
increase in support of basic research will approximate 10%. 

Table P - 9 D E P A R T M E N T O F E N E R G Y — R E S E A R C H A N D D E V E L O P M E N T 

(In millions of dollars) 

T y p e of activity 1977 1978 1979 
actual estimate estimate 

OBLIGATIONS 
Energy: 

Conduct of R. & D 2,373 2,945 2,916 
Related R. & D. facilities 354 665 480 

Subtotal 2,727 3,610 3,396 

General sciences: 
Conduct of R. & D 277 299 307 
Related R. & D. facilities 69 103 120 

Subtotal 346 402 427 

National defense: 
Conduct of R. & D 924 987 1,023 
Related R. & D. facilities 134 170 185 

Subtotal 1,058 1,157 1,208 

Total conduct of R. & D 3,575 4,231 4,245 

Total conduct of basic research, included above 389 433 468 
Total conduct of applied research, included above 498 576 601 
Total conduct of development, included above 2, 688 3, 222 3, 176 
Total R. & D. facilities 557 938 785 

Total obligations 4,131 5, 169 5,030 

OUTLAYS 

Conduct of R. & D 3,181 3,881 4,188 
R. & D. facilities 427 592 652 

Total outlays 3,608 4,473 4,841 
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Energy.—The advanced nuclear fission R. & D. program is being 
redirected from its earlier emphasis on early commercial introduction 
of the liquid metal fast breeder reactor to systems that minimize the 
risks of international nuclear proliferation. As part of,this effort, the 
cancellation of the breeder reactor demonstration plant at Clinch 
River, Tenn., is recommended, but funds will be included to accelerate 
investigations of alternative breeder concepts. 

R. & D. on nonnuclear technology options will be accelerated to 
supplement, but not supplant, R. & D. being funded by the private 
sector. NewT or improved methods of generating electricity will be 
emphasized. Conservation and geothermal R. & D. will be increased 
and efforts in fossil energy programs will be accelerated. 

Additional funds are proposed to develop technologies for increasing 
oil and gas production, burning coal more efficiently and extracting oil 
and gas from shale. In solar and geothermal programs, R. & D. funds 
will be used to further develop new technologies for providing elec-
tricity, thermal energy, and clean fuels in an economically sound and 
environmentally acceptable manner. Increases are also provided to 
further assist private sector efforts to develop, market, and use con-
servation methods and technologies. 

An increase is provided for the magnetic fusion program to allow 
continued research on two mainline approaches for magnetic confine-
ment, as well as various alternative concepts. 

Programs for improving the assessment of domestic uranium en-
richment techniques will be increased in order to provide a more ac-
curate basis for determining when advanced nuclear technologies will 
be required. Efforts to control the spread of nuclear weapons capabil-
ities will continue to be supported by DOE through the development 
of technologies that minimize the risks of international proliferation 
of nuclear weapons through nuclear power generating technology. 
At the same time, efforts will be directed toward deterring malevolent 
acts involving nuclear materials and facilities through threat char-
acterization analysis. 

The nuclear waste management programs for both commercial and 
defense-related nuclear wastes will be strengthened to assure that 
these long-lived hazards are isolated from the biosphere. Efforts to 
package wastes from commercial reprocessing plants are no longer 
necessary, given the indefinite deferral of commercial reprocessing. 
Terminal storage activities in the commercial nuclear waste program 
will be increased although overall funding for the conduct of nuclear 
R. & D. will be decreased. 

In DOE's environmental R. & D. program, biomedical and envi-
ronmental research studies will be expanded to support the develop-
ment of nonnuclear energy technologies.The energy R. & D. budget 
includes funds for design of a solvent-refined coal demonstration plant 
and continued funding for a high Btu synthetic pipeline gas demonstra-
tion plant and low Btu gas demonstration plants. Also included are 
funds for continuation of the mirror fusion test facility and the 
Tokamak fusion test facility. Major construction in the nuclear 
R. & D. programs is centered around supporting the fast-flux test 
facility. 
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The basic energy sciences program will support an increased level 
of effort in the fields of nuclear science; materials sciences; and engi-
neering, mathematics, and geo-sciences in support of long-range ad-
vancements in energy technologies. 

General sciences.—In the general sciences, highest priority is as-
signed to providing new facilities for the advancement of knowledge 
in high energy and nuclear physics. The high-energy physics program 
supports studies of the fundamental properties and structure of energy 
and matter while the nuclear physics program is concerned with ex-
perimental and theoretical studies of the properties and dynamics of 
atomic nuclei and the characterization of the forces that govern their 
interaction. 

The high-energy physics program includes funds for continuation 
of a positron-electron colliding beam facility begun in 1977, for con-
tinuation of the Isabelle accelerator begun in 1978, and for movement 
from the R. & D. stage to the construction stage of the energy saver 
project at Fermilab. The 1979 estimate also includes additional fund-
ing in the nuclear physics program for a high-intensity uranium beam 
project. 

National defense.—Development will continue on improved naval 
nuclear propulsion plants and reactor cores. Increases in the weapons 
program provide for the development, design, and testing of new 
weapons types. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

The entire NASA budget is considered research and development. In 
1979, NASA will continue to maintain a balanced program across all of 
its major activities—space shuttle development, space science and 
exploration, applications of space technology, and aeronautical 
R. & D. Obligations for the conduct of R. & D. will increase by $316 
million in 1979 to a total of $4.2 billion, while obligations for con-
struction of facilities will decrease by $9 million to a total of $153 
million. These changes are related to the development and procurement 
of the space shuttle, the development of an Earth-orbiting space 
telescope, the development of an orbiter/probe to investigate Jupiter, 
and development of a fourth experimental Earth resources satellite 
(Landsat-D). Funding for two new solar science missions and a 
satellite to study the radiation budget of the Earth is also in-
cluded. NASA's basic research obligations will increase to $520 million, 
an increase of 11.1% over 1978. 

260-700 O - 78 - 21 
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Table P-10. N A T I O N A L A E R O N A U T I C S AND S P A C E A D M I N I S T R A T I O N -
R E S E A R C H A N D D E V E L O P M E N T (in millions of dollars) 

Program and type of activity 1977 1978 1979 
actual estimate estimate 

BUDGET PLAN 
Conduct of R. & D.: 

Space transportation systems 1, 732 1, 747 1, 823 
Space sciences 379 404 512 
Space and terrestrial applications 206 243 283 
Space research and technology 82 98 108 
Aeronautical research and technology 190 227 263 
Energy technology applications 6 8 3 
Supporting activities 255 278 305 
Research and program management 827 872 895 

Total conduct of R. & D 3, 677 3,877 4,193 

Total conduct of basic research, included above 414 468 520 
Total conduct of applied research, included above 791 890 932 
Total conduct of development, included above 2,472 2,518 2, 741 

R. & D. facilities 118 162 153 

Total budget plan 3,795 4,039 4,346 

OUTLAYS 
Conduct of R. & D 3,763 3,824 4,090 
R. & D. facilities 105 133 154 

Total outlays 3,868 3,957 4,244 

Shuttle development and testing, and procurement of a fleet of 
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. First approach and landing tests were performed in 
1977, and the first manned orbital flight will take place in 1979. By 
1983, NASA plans to achieve an operational capability consisting of 
four shuttles operating from two bases—the Kennedy Space Center 
in Florida and the Vandenberg Air Force Base in California. 

Work is continuing on three significant NASA space science mis-
sions to be launched during 1981 to 1983 using the space shuttle: the 
earth-orbiting space telescope, capable of viewing objects as far 
away as 60 million lighWears from an orbit well above the obscuring 
effects of the earth's atmosphere; a European-built laboratory for 
experiments in astronomy and life sciences; and an orbiter and probe 
of Jupiter. 

Two new science missions are included in the 1979 budget: the 
Solar Polar mission, which will investigate the Sun's polar regions for 
the first time, and the Solar Mesospheric Explorer, which will study 
the effect of solar radiation on the Earth's ozone layer. These missions 
will also be launched by the shuttle. 

An orbiter and probe will be sent to Venus in 1978 using expendable 
launch vehicles, and the operation of several missions launched in 
prior years will continue, including the mapping of Mars by Viking 
spacecraft, the exploration of the planets by Pioneer spacecraft, and 
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the exploration of Jupiter and Saturn by Mariner spacecraft. In addi-
tion, the useful life of many operating space science projects will be 
extended using funds provided in the 1979 budget (for example, orbit-
ing solar observatories and high-energy astronomy observatories). 

In space and terrestrial applications programs, the 1979 budget 
provides for the start of several weather and climate projects, including 
a satellite system to monitor the Earth's radiation, and instrumenta-
tion for monitoring ozone levels in the upper atmosphere. Both activi-
ties will contribute to the administration's initiative to develop a better 
understanding of climate changes. 

The third earth resources survey satellite (Landsat-C) will be 
launched in 1978 to conduct further experiments in agricultural fore-
casting and geologic exploration by satellite. A fourth such spacecraft 
(Landsat-D) is being readied for launch in 1981. A heat-capacity 
spacecraft will be launched in 1978 to sense potential sources of geo-
thermal energy, while the Nimbus-G spacecraft will be launched in 
1978 to demonstrate the capability of monitoring worldwide pollution 
from space. Another environmentally related satellite, Seasat-A, will 
be launched in 1978 to monitor ocean conditions. NASA is also devel-
oping 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 
emphasize the reduction of aircraft noise and fuel consumption, 
particularly in commercial transports. Support for fundamental 
studies in aeronautics will also be emphasized. 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

Department of Health, Education, and Welfare (HEW) obligations 
in 1979 for the conduct of R. & D. will increase by $121 million from 
the 1978 level, to $3,258 million. Within this total, basic research will 
increase 14.9% to $992 million. Obligations for R. & D. facilities will 
be $53 million. 

Approximately 80% of the Department's R. & D. funds are devoted 
to the National Institutes of Health (NIH), the primary source of 
support for basic and applied health research in the United States. 
NIH is expected to obligate about $2.6 billion for R. & D. in 1979. 
Almost half of NIH's funds are devoted to two institutes—the 
National Cancer Institute and the National Heart; Lung, and Blood 
Institute. In 1979, both of these institutes show significant increases 
in their basic research programs. The disciplines of genetics, im-
munology, virology, and cell biology will continue to be emphasized 
by the General Medical Sciences and the Allergy and Infectious 
Diseases institutes. A major initiative involves increased biomedical 
and behavioral research on reproduction and family planning and in 
developmental biology and child development. These fields are 
supported by the National Institute on Child Health and Human 
Development, whose obligations will increase by 26% to $197 
million in 1979. This research emphasis complements administration 
efforts to prevent unwanted teenage pregnancies and to enhance the 
health of children. Research at the Institute of Environmental 
Health Sciences will also be expanded significantly. 
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Additional R. & D. funds are devoted to health related research 
supported by several agencies, including the Alcohol, Drug Abuse, and 
Mental Health Administration; the Center for Disease Control; and 
the Food and Drug Administration. These programs will emphasize 
such diverse areas as the biological and psychosocial aspects of mental 
illness, drug abuse, and alcohol abuse; preventive health services 
focusing on occupational health and communicable diseases; method-
ologies for the detection of animal drug residues in food; the bio-
effects of various kinds of radiation; and toxicological reviews of food 
and color additives, cosmetics, and drugs. An increase of $39 million 
in 1979 obligations for research in the areas of mental health, alcohol, 
and drug abuse reflects the recommendations of the President's 
Commission on Mental Health. 

The National Institute for Education (NIE) is the focal point for 
educational R. & D. NIE supports research in the areas of equality 
of education; basic skills education; education and work; and school 
finance, productivity, organization, and management. In 1979, NIE 
programs will concentrate on the improvement of teaching, student 
achievement and testing, urban education, secondary schools and 
youth, and educational law and finance. R. & D. obligations by NIE 
will increase by $10 million, from $90 million in 1978 to $100 million in 
1979. In addition, the Office of Education supports R. & D. in such 
areas as in language training and area studies, increased educational 
opportunities for women, curriculum and materials development for 
handicapped children, and vocational education. 

The total obligations for the conduct of R. & D. in human services 
and welfare programs will increase to $154 million. The Office of 
Human Development 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. 
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Table P - U . D E P A R T M E N T O F H E A L T H , E D U C A T I O N , A N D W E L F A R E -
R E S E A R C H AND D E V E L O P M E N T (in millions of dollars) 

Program areas and organizational units 1977 1978 1979 
actual estimate estimate 

O B L I G A T I O N S 

Conduct of R. & D.: 
Health: 

National Institutes of Health 2,240 2,515 2,603 
Alcohol, Drug Abuse and Mental Health Administration 153 162 203 
Food and Drug Administration 41 47 47 
Center for Disease Control 54 58 59 
Office of Assistant Secretary for Health 45 57 49 
Health Services Administration 16 16 16 

Subtotal, health 2,549 2,856 2,976 

Education: 
Office of Assistant Secretary for Education 1 1 1 
Office of Education 29 45 27 
National Institute of Education 70 90 100 

Subtotal, education 100 136 128 

Welfare: 
Office of Human Development 68 76 80 
Social Security Administration 12 13 15 
Departmental Management 20 30 27 
Health Care Financing Administration 32 27 32 

Subtotal, welfare 132 146 154 

Total conduct of R. & D 2,781 3,137 3,258 

Total conduct of basic research, included above 753 863 992 
Total conduct of applied research, included above 1,659 1,864 1,862 
Total conduct of development, included above 369 410 404 

R. & D. facilities 133 89 53 

Total obligations 2,914 3,226 3,311 

O U T L A Y S 

Conduct of R. & D 2,591 2,890 3,141 
R. & D. facilities 42 93 83 

Total outlays 2,633 2,983 3,224 

NATIONAL SCIENCE FOUNDATION 

NSF supports long-term fundamental research in all fields of 
science and applied research on selected problems. The Foundation has 
a broad mandate to support the advancement of basic science in the 
United States, and, in the national interest, to balance Federal support 
across all scientific disciplines. Most NSF research 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. 
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NSF obligations for the conduct of R. & D. will increase from $754 
million in 1978 to $829 million in 1979, an increase of $75 million 
or 10% above 1978. In addition, $39 million will be obligated for 
research facilities in 1979, an increase of $2 million. Funding for 
basic research programs will increase from $688 million to $755 
million, or about 10%, as part of the administration's effort to provide 
for real growth in basic research programs above cost increases. 

In 1979, the Foundation expects to emphasize work in a number of 
areas, among which are materials research, engineering, and bio-
sciences. Funding for earthquake-related basic research and engineer-
ing will be stepped up for the second year, as part of a coordinated 
program with the Geological Survey. As part of the Government-
wide climate initiative described earlier, NSF will increase funding 
for research on climate change, particularly as it relates to the carbon 
dioxide cycle. 

Funding will be increased for major national programs in astronomy, 
atmospheric, earth and ocean sciences and for the U.S. effort in Ant-
arctica (which is managed by NSF). Increased funding will also be 
provided for a broad range of international science and technology 
efforts conducted through bilateral and multilateral arrangements, 
with emphasis in 1979 on an expanded program of activities with 
Western European nations. An applied research program with less 
developed countries will be initiated. 

Construction and limited operation of the Very Large Array radio-
telescope will continue, as will conversion of the Cornell synchrotron 
to a colliding beam facility for heavy ion research. 

Support will also be provided for advanced instrumentation that 
is essential to the conduct of forefront research in several disciplines, 
and for biosafety facilities needed to deal with new opportunities in 
recombinant DNA techniques. 

D E P A R T M E N T O F A G R I C U L T U R E 

Obligations of the Department of Agriculture for the conduct of 
research and development, excluding construction of facilities, will 
increase in 1979 from $626 million in 1978 to $632 million. In 1979, 
the Department's programs will reflect a shift from intramural and 
formula research to competitive extramural research. 

Almost all of the R. & D. conducted by the Department of Agri-
culture falls under four units—the Agricultural Research Service, the 
Cooperative State Research Service, the Forest Service, and the 
Economics, Statistics and Cooperatives Service. The Agricultural 
Research Service, which obligates approximately half the Depart-
ment's R. & D. funds, conducts the major portion of the Department's 
basic and applied research on the production of plants and animals 
and their protection from pests and diseases; on the use and improve-
ment of soil, water, and air resources; on the processing, marketing, 
safety, and use of agricultural products; and on rural housing and 
consumer services. 

Funds ($158 million in 1979) administered by the Cooperative 
State Research Service provide for payments and grants to agricultural 
experiment stations, and nonprofit research institutions for similar 
research undertakings. In 1978, a competitive extramural grant pro-
gram at a level of $15 million was initiated for basic research on the 
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efficiency of food production ($10 million) and for the improvement 
of human nutrition ($5 million). It was initially administered by the 
Agricultural Research Service, but will be transferred in 1979 to the 
Cooperative State Research Service. In 1979, the amount for crop 
production research will be increased to $19 million in order to expand 
the basic knowledge needed over the long-term to increase the effi-
ciency of crop production, break yield barriers in certain crops, and 
reduce the energy requirement for production of crops. Areas of 
initial emphasis in this program are photosynthetic efficiency, bio-
logical nitrogen fixation, cellular and genetic engineering of plants, 
and plant protection studies focusing on stresses placed on plants 
by pests, and by drought, wind, and temperature. The funds available 
for human nutrition studies will increase from $5 million in 1978 
to $11 million in 1979 and will emphasize human requirements for 
nutrients; nutrient composition of foods, and the effects of agricultural 
practices on processing, handling, and cooking. 

Forest Service research and development, funded at a level of 
$99 million in 1979, provides land managers with a scientifically sound 
basis for the management of timber, forage, wildlife, recreation, and 
watersheds. Research is conducted on genetics; wildlife and its 
habitats; protection of forest resources from fire and forest pests; 
surface environment and mining; and economics of forest commodity 
production, processing, and distribution. In 1979 the program will 
emphasize alternative sources of energy. It will accelerate research on 
development of energy and petrochemical substitutes from biomass, 
and the environmental effects of surface mining and reclamation of 
mined areas. 

In 1979, the Economics, Statistics, and Cooperatives Service will 
obligate $31 million for analyses of rural labor and credit; economic 
assessments of energy use, conservation, and development in agri-
culture; forecasts of agricultural production and trade for foreign 
countries; and assessments of the economic feasibility of biological 
and cultural pest control and integrated pest management programs. 

On behalf of the United States, the Agricultural Research Service 
will administer a joint U.S.-Israel Binational Agriculture Research 
and Development Fund to be established in 1979 with funds appro-
priated to the President. Water and energy conservation research 
will be undertaken using the interest derived from an endowment 
established through contributions of $40 million from each country. 
(Funds for the establishment of this endowment are not included in 
the amounts shown in this analysis.) 

D E P A R T M E N T O F I N T E R I O R 

Obligations for the Department of the Interior for the conduct of 
research and development will decrease from $366 million in 1978 to 
$340 million in 1979 principally as a result of terminating a Mined 
Land Demonstration Program due to the enactment of the Surface 
Mining Reclamation and Control Act of 1977. Related activities now 
fall within the responsibilities of the new Office of Surface Mining 
Reclamation and Enforcement. 

Nearly 50% of the Department's R. & D. funds, $163 million in 
1979, are managed by the U.S. Geological Survey. Its research pro-
grams support accurate appraisals of the Nation's mineral resources; 
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new or improved methods for mineral exploration; basic data on geo-
logic principles and processes on terrain and foundation conditions, 
and on causes of earthquakes; research on the basic principles of hydrol-
ogy necessary for the appraisal and evaluation of the Nation's water 
resources; and methods of applying information acquired by remote 
sensing to earth sciences. In 1979, basic research programs will empha-
size studies of the paleo-climate to identify long-term climate cycles, 
particularly drought frequency; movements of organics and other 
contaminants in water; and geomagnetism. Substantial funding will 
again be provided to attempt to develop a reliable capability to pre-
dict earthquakes and to assess regional earthquake hazards. 

The Bureau of Mines and the Fish and Wildlife Service account for 
most of the Department's remaining R. & D. funds. The Bureau of 
Mines will obligate $97 million in support of efforts directed toward 
solving problems affecting the availability of mineral commodities— 
the development of technology in mineral extraction and mineral and 
metal processing, the recovery of mineral values from secondary 
resources, the safety of mine workers, and the impact of mineral 
extraction operations upon the environment. The Bureau's obligations 
will be $32 million lower than in 1978, principally due to the elimina-
tion of the Mined Land Demonstration program. The Department's 
Office of Surface Mining Reclamation and Enforcement proposes to 
sponsor a program of applied research on such subjects as the impact 
of water availability on mine reclamation practices. 

The Fish and Wildlife Service carries out research for increased 
understanding and improved management of fish, wildlife and their 
habitat. Current emphases include management of nuisance birds 
and fish, research on migratory game birds, pollution-wildlife studies, 
and increased research on marine mammals. 

The Department also supports research and development efforts 
by the Bureau of Reclamation, the Office of Water Research and 
Technology, and the National Park Service. The Bureau of Recla-
mation and the Office of Water Research and Technology support 
research on water conservation distribution and use; and the manage-
ment of precipitation with weather modification techniques. The 
National Park Service conducts natural resources planning and 
archeological investigations and salvage operations in various areas 
threatened by Federal projects. 

D E P A R T M E N T O F T R A N S P O R T A T I O N 

Obligations for the conduct of R. & D. by the Department of Trans-
portation are estimated at $364 million for 1978 and $342 million for 
1979. Increased budget authority is requested in 1979; the decrease 
in obligations results from a carryover in 1978. 

The Federal Aviation Administration, which accounts for approxi-
mately one-third, or $106 million, of the Department's R. & D. funds, 
will support programs directed toward the improvement of the 
Nation's air traffic control systems, the increased safety of aircraft 
and their operations, aviation medicine, and development activities 
directed toward protecting the environment from aircraft noise and 
pollution. In 1979, these programs will continue to emphasize engi-
neering developments for the air traffic control equipment and systems 
needed to operate the air transportation networks of the 1980's. 

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

1979



SPECIAL ANALYSIS It 325 

The Federal Highway Administration conducts R. & D. programs 
in highway planning and safety, and in motor carrier safety, at a level 
of $55 million in 1979. Major attention is focused on increasing 
highway, vehicle, driver, and pedestrian safety. Other areas of research 
and development include reduction of highway construction and 
maintenance costs, and the development of advanced traffic manage-
ment systems to increase the capacity of the Nation's highway system. 

The National Highway Traffic Safety Administration will obligate 
$46 million for R. & D. programs concerning automotive fuel econ-
omy, traffic safety demonstrations, and consumer programs. In 1979, 
these programs will emphasize research on test vehicle fabrication, the 
development of a nationally representative accident data base, fuel 
economy research for informed rulemaking in the early 1980s, and 
data on crashworthiness and damageability of model year cars. 

The Urban Mass Transportation Administration will obligate 
$53 million in 1979 primarily for development of improved bus and 
paratransit vehicles, advanced urban rail systems, and automated 
guideway transit systems, including the downtown people mover de-
velopment initiative. The program of demonstrations of improved 
transit service, methods, and management techniques, which en-
courages low cost service and management innovation to improve the 
use of current urban transportation systems, will be emphasized. 

The Federal Railroad Administration will obligate $40 million in 
applied research and development programs. In 1979, emphasis will 
continue on freight car management, improvement of freight services, 
safety of railroad operations, and improvement of railroad track 
structures. 

The U.S. Coast Guard's R. & D. program ($19 million) includes 
activities concerning improved safety and efficiency of marine navi-
gation; the location and rescue of persons in peril; methodology and 
equipment to provide passage in ice and iceberg obstructed trade 
routes; and methods to detect, identify, and quantify discharges of 
oil as well as to deal with them in fast current and extreme cold 
environments. 

E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y 

EPA supports research and development to determine the sources 
and effects of pollution. The overall objective is to provide a strong 
scientific basis to develop standards and effective control strategies, 
and to identify and evaluate long-range environmental problems. In 
1979, obligations for the conduct of R. & D. will increase from $351 
million in 1978 to $358 million in 1979. 

Programs concerning air, land, and water use support studies to 
determine the relationships between pollution sources and the quality 
of air and water; to develop new methods and instruments for de-
tecting, identifying, and characterizing pollutants; to dispose of 
hazardous and other waste materials; and to create and implement 
environmental quality objectives. 

Energy, minerals, and industry programs are designed to determine 
the environmental implications and effects of the Nation's energy 
development efforts and to develop appropriate cost-effective control 
technologies for emerging energy systems. The program focuses on 
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developing and demonstrating new of improved cost-effective tech-
nologies for point source discharges into air and water. In addition, 
various industrial processes will be assessed to determine possible 
sources of toxic emissions. 

The health and ecological effects program is designed to obtain the 
fundamental scientific data on which to develop adequately protective 
and economically feasible strategies for abating and controlling pollu-
tion. This program's most important objectives are to identify which 
pollutants or classes of pollutants may adversely affect human health 
and the biosphere, and to ascertain the environmental concentration 
and durations at which pollutants may be allowed to occur without 
exerting undue damage to public health and important ecosystems. 

Monitoring and technical support programs provide improved 
monitoring methods and equipment to measure the concentration of 
pollutant discharges from point and nonpoint sources and the distribu-
tion of pollutants in the ambient environment. These programs also 
support the development of monitoring techniques to assure that the 
environmental monitoring data that are gathered by both government 
and nongovernmental laboratories are accurate, comparable, and 
legally defensible. 

The agency's 1979 budget includes an anticipatory research program 
to identify potential environmental problems before they arise, and to 
develop new knowledge of fundamental environmental principles and 
concepts. This program is intended to provide the scientific foundation 
for future applied work to solve specific problems and to provide the 
scientific information necessary for future regulatory actions. Topical 
areas include determination of the relationship of environmental pol-
lutant exposure to carcinogenesis and chronic diseases; development of 
exposure monitoring concepts and techniques; the migration, degrada-
tion, and environmental stresses of pollutants contained in the 
ecosphere; methods to serve as early warning of the presence of new 
pollutants and indicate trends related to the buildup of or degradation 
of present pollutants; the development of baseline monitoring tech-
niques to serve as controls for future trends or impacts resulting from 
environmental stresses; and research on acid rain. 

D E P A R T M E N T O F C O M M E R C E 

Obligations for the conduct of R. & D. by the Department of Com-
merce, will increase by $28 million to $316 million in 1979. 

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, to aid 
areas in economic distress, to encourage technological advance-
ment through improved performance and measurements standards, 
and to develop technology to improve the competitive position of the 
U.S. maritime industry. 

The National Oceanic and Atmospheric Administration (NOAA), 
which accounts for over half of the Department's R. & D. funding, 
will continue to support research in the detection and tracking fo 
weather systems and violent storms, the extension of environmental 
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forecasting and data gathering programs, and the modification of 
severe storms and hurricanes. It will continue the development of 
systems and components in the areas of mapping, charting, and 
marine description. In 1979, NOAA will increase research aimed at 
the conservation, development, and management of fisheries resources 
and endangered species. NOAA's 1979 program, which will increase 
$15 million to $175 million, includes an increase for basic and applied 
research for the climate initiative, which is described in the "high-
lights" portion of this analysis. 

Research and development activities conducted by the Economic 
Development Administration (EDA) to study and assess the causes 
and consequences of economic distress, methods of alleviating such 
conditions, and to conduct fea-ibility studies of proposed develop-
ment projects will increase to $40 million in 1979. Areas of primary 
research interest will include problems of urban economic development 
planning and implementation; and the implications of population 
shifts and the influence of Federal, State, and local government ac-
tivities on economic development. 

The National Bureau of Standards (NBS) provides the United 
States with the basis for a complete, consistent, and accurate system 
of physical and engineering measurements and their application; and 
provides data, measurement methods, and standards to characterize 
materials. In 1979, NBS's programs will be increased by $11 million 
to $66 million. Principal increases will provide for an expanded effort 
to establish standards and guidelines to enhance Federal utilization 
of computers; and for the establishment of a fund to maintain NBS7 

basic science and engineering capability. 
Research and development efforts of the Maritime Administration 

(MARAD), at a level of $15 million in 1979, will be directed to 
improve the productivity in ship building and ship operating in-
dustries. Major projects include automation of ship building design 
and manufacture, improvements of ship propulsion machinery and 
engineroom equipment, and improved ship operating safety. 

The Department also supports small R. & D. programs, in support 
of their respective missions, by the National Fire Prevention and Con-
trol Administration, the Bureau of the Census, the National Tele-
communications and Information Administration, and the Office of 
Minority Business Enterprise. 

T H E N U C L E A R R E G U L A T O R Y C O M M I S S I O N 

Obligations of the Nuclear Regulatory Commission for the conduct 
of R. & D. will increase from $133 million in 1978 to $156 million 
in 1979. 

The Commission's R. & D. program is directed toward the improve-
ment of data needed on the safety, health effects, and environmental 
impact of nuclear power plants and other nuclear fuel cycle facilities. 
In 1979, increases are provided to allow the Commission to accept 
responsibility for the operation of the Loss of Fluid Test (LOFT) 
facility at the Idaho National Engineering Laboratory from the 
Department of Energy. This facility will support definitive quanti-
fication for safety margins of present generation nuclear reactors. 
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V E T E R A N S A D M I N I S T R A T I O N 

Obligations for the Veterans Administration for the conduct of 
R. & D. will be $119 million in 1979 and will be carried out in three 
program areas—medical research, health services, and rehabilitative 
engineering. 

Biomedical research programs concerning problems that arise during 
patient care are conducted at VA health care facilities throughout the 
United States. In addition, cooperative clinical studies provide simul-
taneous and identical investigations in two or more VA hospitals. 
The VA supports studies to develop, test, and introduce better 
systems for the organization and the delivery of health care, to 
improve methods for evaluating both the quality of care and the 
management of the delivery system, and to assess new technologies 
and their application to health care delivery. Rehabilitative engi-
neering studies provide knowledge, techniques, and devices to aid 
the ill and handicapped including R. & D. programs in appliances, 
implants, and restorative and sensory-aid devices. 

O T H E R A G E N C Y P R O G R A M S 

The remaining 17 agencies reporting R. & D. funds support a total 
of 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 civil works R. & D. program of the Army Corps 
of Engineers ($28 million) supports a variety of activities related to 
the development and management of water and related resources. At 
the Department of Justice, the R. & D. program of the Immigration 
and Naturalization Service will emphasize improved voice and digital 
communications and control of sensors and vehicles, as part of a pro-
gram to detect and apprehend undocumented aliens at the border. At 
the Department of the Treasury, the Bureau of Engraving and 
Printing supports research in spectrography, spectrophotometry, 
microscopy, photograph}^, and rheology incidental to improvement of 
equipment and materials. 

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

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

Table P - l 2 . T R E N D S IN C O N D U C T O F R . & D . B Y M A J O R P R O G R A M 
A R E A (obligations in billions of dollars) 

Civilian 
Year Defense (other than Space Total 

space) 
Space 

1953 2.8 .3 3.1 
1954 2.5 .3 2.9 
1955 2.2 .4 2.5 
1956 2.5 .5 3.0 
1957. 3.3 .6 3.9 
1958 3.8 .7 0.1 4.6 
1959... - 5.6 .9 0.3 6.7 
1960 6.1 1.1 0.4 7.6 
1961 7.0 1.3 0.8 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 3.9 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 6.0 2.5 17.4 
1975 9.6 6.9 2.5 19.0 
1976 10.3 7.5 2.9 20.8 
1977 11.8 9.0 3.0 23.8 
1978 (estimate) 12.7 10.4 3.2 26.3 
1979 (estimate) 13.8 10.7 3.4 27.9 

o 
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