
4. I N V E S T I N G I N T H E N A T I O N ' S S C I E N T I F I C A N D 
T E C H N O L O G I C A L F U T U R E 

When the Administration took office, Federal support for basic 
scientific research stood lower, in real terms, than a decade earlier. 

At the same time, concern was rising in many quarters about the 
long-term capacity of American industry to meet the technological 
challenges posed by an era of heightened international competition 
and rapidly escalating resource prices. 

In response, the Administration has adopted a policy of increas-
ing Federal funding for basic research in real terms every year and 
of taking significant steps to encourage technological innovation 
throughout the American economy. Federal support for basic re-
search has increased 40%—9% in real terms—since 1978. The Ad-
ministration's concern for technological innovation culminated in 
October of 1979 in a Presidential message to the Congress announc-
ing new measures to foster cooperation between the Government 
and the private sector in enhancing the competitive vigor of Ameri-
ca's industry. 

I. FEDERAL SUPPORT OF BASIC RESEARCH 

The Federal Government, which now supports about 70% of all 
basic research in this country, has accepted the primary responsi-
bility for funding such research across a broad range of scientific 
disciplines. 

This is a proper and necessary Government role, for the follow-
ing reasons: 

• Basic research—enlarging the stock of fundamental knowl-
edge about the character of matter, the universe, the Earth, 
man, and the processes of life—is critical to maintaining and 
expanding our ability to secure the health, well-being, and 
prosperity of the American people over the long term. 

• The general enhancement of knowledge is by its nature a 
"public good." Basic scientific discoveries are available for use 
by firms and individuals other than those who have produced 
them, so that the normal economic incentives of the market-
place cannot be relied upon to assure that adequate invest-
ments in basic research will result from the private decisions 
of commercial enterprises. Furthermore, private markets 
often shy away from an enterprise, such as basic research, 
whose results are highly unpredictable and whose practical 
applications are often uncertain as to character and timing. 
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• Various agencies of the Federal Government support basic 
research to acquire knowledge important over the long term 
to achieving their agency missions—without regard to specif-
ic, short-term, practical applications. This is, for instance, the 
reason that the Department of Defense (DOD) supports solid 
state physics and materials research; and the Department of 
Energy (DOE) supports fundamental studies of subatomic par-
ticles. 

An extremely broad range of basic research activities are funded 
by the Federal Government. For example: 

• Investigation of the properties of metals at extremely low 
temperatures that may prove useful in advanced energy gen-
eration and transmission systems; 

• Exploration of the physical and chemical processes that take 
place in the cells of plants and animals that provides informa-
tion vital to solving problems of disease, nutrition, and food 
supply; 

• Investigations of the universe using Earth- and space-based 
telescopes and other instruments; and exploration of the solar 
system through planetary probes and satellites; 

• Studies of movements of the Earth's crust and of changes in 
its magnetic, gravitational and volcanic forces that may make 
it possible to find ways to predict earthquakes and to locate 
new minerals of economic importance; 

• Development of advanced techniques for modeling and analyz-
ing economic activities that may result in improved informa-
tion on which private and governmental decisions affecting 
national economic objectives are based; 

• Discovery of fundamental particles that make up the nucleus 
of atoms and molecules that have led to major advances in 
physics and chemistry; and 

• Basic medical studies of human biology that have opened 
paths to prevention and treatment of many diseases, includ-
ing those due to environmental hazards. 

Determining the appropriate level of Federal support of basic 
research presents difficult conceptual and practical problems. It is 
impossible to predict what area of basic research is most likely to 
contribute to future breakthroughs in fundamental knowledge. The 
Administration relies heavily upon the scientific community's own 
appraisal of the general "health" of U.S. science, and upon judg-
ments by knowledgeable scientists and adminstrators about the 
most promising areas of research and about areas of national need 
most likely to benefit from an increased emphasis on basic 
research. 
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Since taking office, the Administration has promoted real growth 
in Federal support of basic research. This support has flowed 
through a wide range of agencies, as shown in the following table. 

Table 4-1. CONDUCT OF BASIC RESEARCH 
(Obligations in millions of dollars) 

Agency 
1978 

actual 
1979 

actual 
1980 

estimate 
1981 

estimate 

Percent 
change 

1978-81 

Health and Human Services 1,274 1,576 1,728 1,840 44.4 
(National Institutes of Health) (1,181) (1461) (1604) (1,704) (44.3) 
National Science Foundation 678 730 814 952 40.4 
Energy 441 464 523 593 34.5 
National Aeronautics and Space Administration 480 513 538 581 21.0 
Defense 319 362 431 523 63.9 
Agriculture 243 257 289 324 33.3 
All Other 190 199 208 261 37.4 

Total 3,625 4,101 4,531 5,074 40.0 

Note—The amounts shown in the table are for the performance or "conduct" of basic research. Federal obligations for basic research facility 
investments and expendable research equipment such as planetary exploration spacecraft are excluded from the table to avoid distortions that would 
result from the buildup and phasing down of major engineering or construction projects. Such projects are necessary to the conduct of some basic 
research but do not accurately reflect the level or continuity of ongoing basic research efforts. 

II. BASIC RESEARCH: F U N D I N G PRIORITIES A N D THE M ISSION 
AGENCIES 

Federal support for basic research extends over virtually every 
scientific discipline and is provided both by the mission agencies— 
Department of Defense, Department of Energy, National Institutes 
of Health, National Aeronautics and Space Administration 
(NASA), for example—and by the National Science Foundation 
(NSF). The Administration has aimed to strike a balance among 
the research disciplines and between mission agency and NSF 
funding mechanisms. 

Attaining this balance has required a special emphasis in two 
directions: in terms of the balance among disciplines, a special 
emphasis on the physical sciences disciplines; and in terms of fund-
ing mechanisms, a special emphasis on mission agency funding. 
Budgetary trends up to 1977 had slighted these elements of the 
basic research enterprise. 

Most mission agency support for basic research declined steadily 
in real terms over the decade beginning in 1967. By 1977, this was 
a cause of concern in the scientific community, because basic re-
search is of great potential value in addressing the national goals 
and problems assigned to the mission agencies. Furthermore, U.S. 
science has always prospered best under a pluralistic (multi-
agency) system of Federal research support, which encourages al-
ternative approaches to problems and stimulates competition. A 
core program of long-term basic research also lends vitality and 
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breadth to the predominantly applied research programs of the 
mission agencies. 

The need to emphasize the physical sciences had become clear by 
the late 1970's. Since the early 1960's, the largest proportion of the 
Federal Government's funds for basic research has been provided 
by the Department of Health and Human Services (HHS, formerly 
HEW). The basic research activities of HHS focus almost exclusive-
ly on health and life sciences: approximately 92% of its basic 
research obligations are accounted for by the National Institutes of 
Health (NIH) and nearly 6% by the Alcohol, Drug Abuse and 
Mental Health Administration (ADAMHA). 

This growth in funding of life sciences research represents a 19% 
increase in real terms from 1967 to 1980. This growth has resulted 
in an explosive growth in scientific output of great potential value 
to human health. But such advances have also depended on devel-
opments in other sciences such as physics and chemistry. The 
cross-fertilization of different scientific disciplines is of great impor-
tance to the health of the entire research enterprise. For this 
reason the Administration has sought to achieve a better balance 
in the support of basic research across all fields of science. 

Federal support for the physical sciences and mathematics fell by 
14% and 17%, respectively, in real terms between 1967 and 1980. 
The President's 1981 budget makes a strong effort to reverse this 
disturbing trend. Most of this support is being provided through 
the mission agencies in the budgets of the Departments of Defense 
and Energy (DOD and DOE), and the National Aeronautics and 
Space Administration (NASA), as well as through the budget of the 
National Science Foundation. 

In addition, an important new initiative in basic research con-
tributing to automotive technology will also strengthen Federal 
support in the physical sciences. Part of this effort will be under-
taken through the Department of Transportation (DOT) which 
until now has not supported basic research in a major way. 

Between 1978 and 1981, obligations for basic research programs 
in DOD are estimated to increase by $204 million, or 64%. During 
this Administration, DOD has been committed to real growth in its 
basic research programs, and an increased emphasis on university 
and college performers of that research. DOD's programs include 
research in such fields as physics, chemistry, mathematics and 
engineering, and those aspects of the environmental, biological, 
medical and social sciences that are especially relevant to DOD 
missions. Specific areas of emphasis include particle beam genera-
tion and propagation, analysis of the limits of semiconductor de-
vices, and investigation of human responses under stress, and an 
examination of the physics and chemistry of the upper atmosphere. 
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Although it represents a small fraction (approximately 6%) of 
the agency's total work, the basic research carried out by DOE is a 
major enterprise. Obligations for basic research in DOE are esti-
mated to increase by $152 million between 1978 and 1981, or 35%. 
Basic energy sciences are firmly rooted in the traditional science 
disciplines, but are directed at research opportunities that are most 
significant for the country in dealing with energy problems. These 
programs support research primarily in the physical sciences such 
as physics, chemistry, and materials science. DOE's general science 
programs complement the main body of DOE's energy responsibil-
ities. These programs include high energy and nuclear physics, and 
life sciences research and nuclear medicine applications. Begun in 
1978, the construction of Isabelle—the intersecting storage accel-
erator at Brookhaven National Laboratory—will continue in 1981. 
This will be the most powerful physics research facility of its type 
in the world. 

The National Aeronautics and Space Administration's obliga-
tions for basic research in 1981 are expected to increase by $101 
million, or 21% over 1978. The principal areas of NASA's support 
are the physical sciences, such as astronomy, astrophysics, cosmol-
ogy, solar physics; the environmental sciences; life sciences; and 
engineering. Some of these areas are clearly associated with aero-
nautics and space; others have elements that can best be investi-
gated using aeronautical or space systems (e.g., seismology and 
atmospheric and environmental monitoring satellites). NASA also 
supports some basic research in psychology, mathematics, comput-
er sciences, and social sciences. Of particular note in the NASA 
space science program will be the initiation of development in 1981 
of a gamma ray observatory that will obtain fundamental knowl-
edge of the nature and origin of our universe. 

The Administration's budgets have also increased basic agricul-
tural research, as a sound investment in the future productivity of 
the Nation's most important industry. Current and projected 
future requirements for food, fiber and energy are placing increas-
ing demands on American agriculture. The Department of Agricul-
ture supports basic research in such diverse fields as the biological 
sciences, chemistry, physics, engineering and economics in order to 
meet these challenges. This research has direct benefits in the 
areas of improved health status (through more and better nutri-
tious food), environmental quality, and the economy (through in-
creased availability of food and wood products, and foreign trade). 
Obligations for basic research in USDA are estimated to increase 
by $81 million, or 33%, between 1978 and 1981. 
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I I I . BASIC RESEARCH: T H E N A T I O N A L SCIENCE FO U N D A T I O N 

The National Science Foundation was established in 1950 for the 
primary purpose of funding basic research in all fields of science. 
In so doing, the Federal Government for the first time explicitly 
assumed responsibility for supporting basic research in the broad 
national interest, recognizing that the private sector does not 
invest adequately, and that basic research funding by the various 
Federal mission agencies in support of their own program objec-
tives would not be sufficient to serve the overall national need. In 
addition to support of basic research, NSF also funds programs in 
applied and policy research and in science education. 

Having brought mission agency support of basic research into an 
appropriate balance, the Administration proposes a sizable increase 
for the NSF in 1981, with particular emphasis on research in the 
physical sciences, mathematics, and engineering. 

A table that shows the funding levels for NSF from 1978 to 1981 
follows: 

T a b l e 4 - 2 . BUDGET AUTHORITY FOR THE NATIONAL SCIENCE FOUNDATION 
(In millions of dollars) 

Percent 
1978 1979 1980 1981 change 

Research activities actual actual estimate estimate 1978-81 

Research by scientific discipline (e.g., biology, 
mathematics, chemistry, astronomy) 651 696 764 893 37.2 

Science education (e.g., fellowships, new 
teaching materials) 73 80 78 86 17.8 

Applied research (e.g., earthquake engineer-
ing) 61 54 59 74 21.3 

International programs, science information, 
science policy analysis, special foreign cur-
rency operations 28 27 32 34 21.4 

Staffing and administrative expenses 50 54 58 61 22.0 

Total NSF 863 911 991 1,148 33.0 

Note—This table summarizes the NSF budget as presented to the Congress. The amounts shown here are not directly comparable with the NSF line 
in table 4 - 1 . That table summarized basic research funding for the entire Foundation, while the categories above, which parallel the Foundation's 
organizational structure, include some funds for applied research and supporting activities as well as basic research. 

National Science Foundation funding for scientific disciplines 
will increase by 37% from $651 million in 1978 to $893 million in 
1981. This increase will be used to fund projects in all fields of 
science. Decisions on the level of funding for particular fields are 
made by NSF based on the scientific promise of proposed research 
and the amount of related research likely to be supported by other 
Federal agencies. During this Administration, special emphasis has 
been placed on upgrading instrumentation and equipment at col-
leges and universities. 

Since its founding, NSF has supported programs to improve sci-
ence education. The levels of funding and types of educational 
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activities supported have varied greatly over the years as national 
policies and priorities have changed. The 1981 budget of $86 mil-
lion is designed to achieve a number of objectives, including devel-
oping new materials for and methods of teaching science, attract-
ing more women and minority students into scientific careers, pro-
viding equipment for school laboratories, and studying the ethical 
implications of pursuing controversial types of research (e.g., genet-
ic engineering). These activities will complement the research and 
improvement activities of the Department of Education. 

The Foundation supports international cooperative science activi-
ties such as an expanded program of research with the People's 
Republic of China. It also supports programs to improve the dis-
semination of scientific information; to monitor trends in science 
funding and manpower, and to analyze science policies and issues. 

IV . RESEARCH SUPPORTING TECHNOLOGICAL INNOVATION 

The Administration has placed a high priority on funding a 
broad range of research and development activities—applied re-
search, development and demonstration—in areas of interest to 
industry. In April 1978 the President initiated a "Domestic Policy 
Review" of industrial innovation to develop policies for the Federal 
Government that would foster the Nation's competitive capability 
and entrepreneurial spirit for the decades ahead. 

The President announced a number of policy decisions in October 
1979. Many of the measures seek to enhance the base of usable 
scientific and technological knowledge upon which industry can 
build a strong, competitive position. A key goal is to promote the 
development and application of advanced technologies in the pri-
vate sector as a means of increasing national productivity, 
strengthening the economic competitiveness of U.S. firms, and re-
ducing inflationary pressures in the economy. The Administration 
recognizes that this goal requires a continuing commitment on the 
part of both industry and Government. 

The 1981 budget implements the Administration's industrial in-
novation initiatives through the budgets of the NSF and the De-
partment of Commerce. These initiatives include: 

• the establishment of nonprofit centers—at universities or 
other private sector sites—that are jointly funded with the 
private sector, to develop and transfer "generic technologies." 
These are technologies common to an entire industrial sector, 
or several sectors, but in which individual private firms are 
reluctant to invest because the benefit from advances to any 
one firm (or even one industrial sector) may be small. Exam-
ples include advanced welding and joining techniques, auto-
mated assembly, corrosion prevention and control, nonde-
structive testing and performance monitoring, and tribology, 
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or the science of lubricants. Both Commerce and NSF will 
sponsor these generic technology centers. 

• the expansion of NSF's program for the support of high qual-
ity research projects that are proposed jointly by industry-
university research teams. This program of cooperative re-
search improves the coupling between the two communities, 
and harnesses the scientific and technological strength of 
American universities to the needs of U.S. industries. 

• the expansion of the NSF small business innovation program 
to encourage development of new processes and products for 
further venture capital investments by the private sector. 

• the creation of a center within the Commerce Department's 
National Technical Information Service (NTIS) to improve the 
flow of knowledge from Federal laboratories and research and 
development centers to industries outside the purview of the 
mission agencies. This will help inform industries of techno-
logical opportunities of which they might otherwise be 
uninformed. 

Related to the Administration's industrial innovation policy are 
two major new programs of Government-industry cooperation in 
innovative technological research. The first is a special effort to 
promote basic automotive research, in order to increase, in the 
future, the energy efficiency, environmental soundness, and safety 
of the Nation's major mode of transportation. This effort is de-
signed to complement the work of private industry and is to be 
conducted through the programs of the Department of Transporta-
tion, the NSF and possibly other Federal agencies. Industry will 
provide 50% of the funds, and the Government's share will be 
financed through the revenues from the proposed windfall profit 
tax. 

The second major cooperative effort among industry, universities 
and Government is a program of scientific research on the conti-
nental margins and in the deep oceans, known as the ocean margin 
drilling program. Industry and Government will equally share the 
costs of this 10-year, $700 million program, which will make use of 
the Government-owned ship Glomar Explorer, converting it into 
the world's most advanced deep ocean drilling platform. 

The sponsors expect high-quality, important scientific results 
from this program. The potential economic benefits are also sub-
stantial: the ocean margins are an area where large, as yet undis-
covered petroleum reserves may exist. The technology required for 
the program will extend the state-of-the-art in deep ocean explora-
tion and will establish U.S. leadership and underpin industrial 
developments in this area. Thus the program offers exciting 
scientific and economic opportunities as well as a testing ground 
for industry-university-Government cooperation. 
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The Administration's policy of real growth in basic research, and 
its policy of improving the climate for industrial innovation will, 
over time, play key roles in improving the vitality of American 
industry and the quality of life of all Americans. 
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