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The mission of the Aerospace Research Center is to engage in 

research, analyses and advanced studies designed to bring per

spective to the issues, problems and policies which affect the 

industry and, due to its broad involvement in our society, 

affect the nati on itself. The objectives of the Center's studies 

are to improve understanding of complex subject matter, to 
contribute to the search for more effective government

industry relationships and to expand knowledge of aerospace 

capabili t ies that contribute to the social, tec hnological and 
economic well being of the nation . 
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For the first time in history, the President, on March 16, 1972, delivered a 

message to Congress on the burgeoning importance of science and 

technology to national progress. The President stressed that" ... the impact 

of new technology can do much to enrich the quality of our lives. The forces 

which threaten that quality will be growing at a dramatic pace in the years 

ahead. One of the great questions of our time is whether our capacity to deal 

with these forces will grow at a similar rate. The answer to that question lies 

in our scientific and technological progress." 

Based on the experience and insight of a major segment of the nation's 

high technology industry, this study endeavors to provide perspective on the 

importance and potential of the Presidential message and to analyze 

concepts for meaningful industry participation. The goal is a more effective 

utilization of industry in meeting the nation's technological challenges. 

THE CHANGING ENVIRONMENT 
During the last quarter century, U.S. science and 

technology has experienced sustained growth from 
which the country has achieved much of its economic 
and social vigor. While this growth also has had side 
effects, it has brought this country an unprecedented 
range of options and potentials for satisfying human 
aspirations. 

1 n the midst of the material abundance generated 
by the unparalleled technological achievements, the 
nation is troubled by problems related to society and 
the quality of life. There is increasing concern with 
urban degradation and crime, geographic and ethnic 
pockets of poverty, inequality in education, in
adequate health care systems and housing, and 
growing drug abuse. There also are problems gen
erated as side effects by the rapid growth of tech
nology, among them water and air pollution, ineffec
tive solid waste disposal and traffic congestion. 

At the same time, the world economy also has 

been changing, and the U.S. no longer is the 
unchallenged leader in international trade and tech
nological sophistication, or the primary source of the 
world's productive capacity. Foreign competition has 
become so capable and aggressive that our trade 
surplus has eroded from a $7 billion level in the early 
1960's to a $2 billion deficit in 1971. Persistent 
unemployment, inflation and other factors all add to 
a growing concern over the nation's domestic econ
omy and international trade. 

With this has come a decline in public support for 
technology. Changes in funding levels for research 
and development provide the most direct indicator. 
Ouring the ten-year period, 1958-1967, the invest
ment in research and development doubled. Since 
that time outlays have been declining both as a 
percentage of Gross National Product (GNP) and as a 
percentage of the federal budget. 

Even before the drop in funding support, a shift 
had begun in the relative share of R&D support 
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between government and industry. After 1966, the 
federal growth rate dropped sharply from nine 
percent per year to the current one percent, while the 
non-federal (primarily industrial) growth rate re
mained constant at about nine to ten percent. 

The shift in the relative share of total R&D support 
between government and industry, and the markedly 
d ifferent growth rates have had significant impact on 
the type of R&D being emphasized. With the decline 
in the government's share in R&D funding, there has 
been a shift in the overall direction of national R&D, 
resulting in a reduction in basic research and highly 
advanced (and higher risk) projects, traditionally 
f inanced by the Federal Government. 

Changing national priorities also have been re
fl ected in real locations of federal R&D expenditures. 
Substantia l reduct ions in defense, space and nuclear 
energy p rograms have occurred-especially in applied 
R&D-which have not been offset by commensurate 
increases in other programs. 

This sh ift in priorities and the reduced support for 
R&D has created serious unemployment among scien
tists and e ngineers. Perhaps of even greater concern is 
the threat t o the nat ion's future scientific and 
technica l manpower resources. Changes in federal 
activities or p rograms exert a significant influence on 
th e ma rket for grad uates of various educational 
disciplines. Para ll e ling t he decline in federal R&D 
expenditures has been t he number of scientists and 
engineers graduated. Because of t he long leadtime 
required fo r the ir ed ucati on and training, future 
options fo r advanci ng techno logy in an increasingly 
competitive wo rld will be li mited. 

THE PROMISE 
The seriousness of the situat ion is receiving mean

ingful recognitio n. Several government studies have 
been made of natio nal economic and social needs, 
and of the role of techno logy in th eir satisfaction. 
Among these are studies by t he Office of Science and 
Technology; special studies by the Domestic Council 
to identify new areas amenable t o technological 
opportunities; government consultations with indus
try (several hundred companies and trade associa
tions), scientific, academic and other professional 
groups; and ongoing reviews of R&D-related issues by 
all major federal agencies, White House task groups, 
and the Congress. 

As a result of these efforts, the President proposed 
strengthening the federal role in science and tech-
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nology in both his 1972 State of the Union Message 
and his budget message for Fiscal Year 1973. He then 
presented to Congress his specia I message of March 
16, 1972, in which he called for reharnessing "the 
discoveries of science in the service of man ... an 
important element in our national progress .... " He 
outlined the problems of our domestic economy and 
the decline in our international economic position, 
and in itiated the formulation of a national science 
and technology s~rategy, focused on civilian needs. 

A major implementation of the President 's message 
is the Federal Government's R&D and Technology 
Experimental Incentives Program. Its goal is to help 
stimulate technological innovations, to solve critical 
domestic problems, thus improving the competitive 
position of the United States in world trade and 
utilizing the skills of unemployed scientists and 
engineers. Commerce Secretary Peter G. Peterson 
underscored the importance of utilizing the nation's 
science and technology capability with this comment: 
"In a real sense, science and technology are being 
enlisted as important components of the new eco
nomic policies." 

The key questions now are whether the capabilities 
of technology will achieve their promise, and how it 
will be mobilized. This study addresses these ques
tions in the following chapters: 

Chapter II summarizes the special Presidential 
message on science and technology and provides both 
commentary and analysis. 

Chapter Ill discusses the three basic economic 
problems identified by the President-international 
trade, productivity, and employment-from the view
point of realizing the potential economic contribu
tions of industrial technology. Several recommenda
tions are made. 

Chapter IV examines the very difficult subject of 
ways to better utilize industry in solving t hose 
national problems. Principal barriers are identified, as 
well as ways to reduce or eliminate them. 

Chapter V provides th ree specific, major cases 
where excessive federal regulation is currently acting 
as a barrier to private innovation-a direct conflict 
with the intent of the Presidential message. Recom
mendations are made. 

Chapter VI is presented in t he form of an overview, 
summarizing the key points of the study and p resent
ing broad policy recommendations. These are synt he
sized from the deta iled recommendations in ind ivid
ua·l chapters. 



CHAPTER 

. -2 TECHNOLOGY: A NEW NATIONAL POLICY 

The President's March 16, 1972 message to the 
Congress stated: 

" . .. innovation is essential to improving our 
economic productivity ... " and " ... the im-

. pact of new technology can do much to 
enrich the quality of our lives." Without 
question, both aspects are of vital importance 
to the future of the nation. 

Greater productivity can help the United States 
expand its markets, thereby creating new and better 
jobs for millions of Americans. Better technological 
performance is essential not only to the health of the 
nation's domestic economy but to the country's 
ability to compete successfully in world markets. 

The President cautioned, however, that the forces 
which threaten the quality of life are growing at a 
dramatic pace and stated that, "One of the great 
questions of our time is whether our capacity to deal 
with these forces will grow at a similar rate. The 
answer to that question lies in our scientific and 
technological progress." 

Calling for a national commitment to be sure that 
" ... our scientific and technological resources will be 
used as effectively as possible in meeting our priority 
national needs," the President set forth initial 
thoughts toward achieving a new sense of purpose 
and a new sense of partnership in technology. New 
partnerships are required, he said, to bring " ... to
gether the Federal Government, the private sector, 
the universities, the states and local communities in a 
cooperative pursuit of progress." 

SUMMARY OF THE PRESIDENT'S MESSAGE 
The Presidential statement is set forth in six 

specific sections; however, an analysis of the message 

reveals that it actually contains three overall and 
important thrusts. First, it addresses actions for 
stimulating support for research and development and 
innovations in the private sector. Second, it articu
lates actions for strengthening collaboration between 
federal agencies and state and local governments. 
Third, the President identifies necessary actions for 
promoting cooperation between the U.S. and other 
nations in science and technology. Although these 
three major thrusts seem to prevail, the following 
summarizes the six elements as contained in the 
message. 

Strengthening the Federal Role 
The President firmly believes that the role of the 

government in shaping American technology is 
pivotal; thus he outlined the following specific points 
which are necessary actions on the part of federal 
I eadersh ip: 

• Strengthen the overall technology base that 
underlies future national security; 

• Increase significantly federal funding for re
search and development related to domestic 
problems in such areas as new energy sources, 
transportation, prevention of natural disasters, 
drugs and bio-medical research; 

• Reorient the space program to focus on do
mestic needs, with the space shuttle develop
ment as an essential first step; 

• Draw more directly on the capabilities of our 
high-technology agencies-Department of De
fense, National Aeronautics and Space Adminis
tration, Atomic Energy Commission and Na
tional Bureau of Standards-in applying R&D to 
domestic problems; 
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• Improve the technological basis for setting fed
eral standards and regulations; 

• Increase R&D funding to universities and col
leges; and, 

• Authorize the National Science Foundation to 
support applied research in the scientific and 
technological community. 

Supporting R&D in the Private Sector 
Recognizing that, "The direction of private scien

tific and technological activities is determined in large 
measure by thousands of private decisions-and this 
should always be the case," the President stated that 
federal support of private research and development 
is necessary and desirable when (a) the market 
mechanism is not effective, or (b) when risks are 
excessive for individual companies but acceptable to 
society as a whole. 

Applying Government-Sponsored Technologies 
More effective application by the private sector of 

government-owned technology is to be sought by the 
National Science Foundation and the National Bu
reau of Standards. More active exclusive licensing to 
private firms and the obtaining of domestic and 
foreign patent protection of government technology 
was assigned to the President's Science Advisor and 
t he Secretary of Commerce. 

Improving the Cli mate for Innovation 
The President noted that policies in such areas as 

tax, patent, procurement, regulation and antitrust can 
have a significant effect on the climate for innova
tion. In this regard, he directed the National Science 
Foundation to support a program with assessment 
and studies focused specifically on barriers to tech
nolog ica l innovations and on the consequences of 
chang ing federa l policies to reduce or eliminate the 
barr iers. In add it ion, he: 
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• Pro posed legislation to encourage the develop
ment of small high-technology firms; 

• Named the National Science Foundation and the 
National Bureau of Standards to determine 
effective ways of stimulating non-federal invest
me nt in R&D and of imp roving the application 
of R&D resul ts; 

• Designated t he Department of Commerce as a 
focal po int with in t he Execut ive Branch for 
policies concerni ng industrial R&D; 

• Established a new progra m for R&D prizes; and, 

• Proposed national conversion to the metric 
system of measurement. 

Stronger Federal, State and Local Partnership 
New partnership arrangements between federal 

agencies and state and local governments are to be 
developed. The President's Science Advisor, in coop
eration with the Office of Intergovernmental Rela
tions, was designated as the focal point for federal 
agency discussions with representatives of state and 
local governments to examine ways: (a) to communi
cate priority needs of state and local governments to 
guide federal R&D planning; (b) to assure state and 
local government access to technical resources of 
major federal R&D centers concerned with domestic 
problems; and (c) to encourage aggregation of state 
and local markets to stimulate innovation and econo
mies of scale. 

In addition, the NSF and NBS will study tech
niques to stimulate the use of R&D by state and local 
governments; and how to strengthen the ties among 
governments of all levels, industry, and universities. 

World Partnership in Science and Technology 
The President directed the Department of State to 

coordinate activities of federal agencies in identifying 
new opportunities for international competition in 

R&D . Other countries are invited to join in U.S. 
research efforts in such areas as cancer research and 
adverse health effects of chemicals, drugs and pollut
ants. A broad review was initiated for determining 
how the U.S. could more effectively apply our 
solutions of domestic problems to foreign needs. 

COMMENTARY AND ANALYSIS 
The President's message clearly establishes the need 

for positive, consistent and adequate support for 
R&D efforts both for improving the nation's 
economy and' quality of life, and for reversing the 
decline in our international competitiveness and 
leadership. While the message outlines initial actions 
by the Federal Government, it is important that more 
comprehensive and definitive actions be planned after 
the results are available from the numerous assess
ments, studies and experiments called for by the 
message. 

Nevertheless, some objective observations can be 
made before the various studies are completed. In 



fact, many of the following points merit considera
tion as the studies progress. 

First, with respect to federal financial support to 
R&D efforts, the planned expenditures for FY 1973 
are still $300 million less than they were in 1967. 
Indeed, R&D expenditures actually are down to 6.7 
percent of the total federal budget, from a high of 
12.6 percent in FY 1965. 

Second even with "65 percent greater" federal , 
R&D funds for domestic programs in 1973 than in 
1969, there clearly exists no adequate national 
commitment to a domestic program that even re
motely compares to the magnitude of past defense or 
space programs. While national problems are given 
recognition, an effective federal mechanism has not 
yet evolved for defining national goals, not to 
mention the problems of delineating them and 
assigning priorities to national domestic programs 

necessary to achieve these goals. 
Such a national commitment could be initiated in 

many areas. The fields of energy, pollution, health, 
mass transportation, and many others, present na
tional societal problems, but, for a host of reasons, 
particularly financial and political, industry cannot 
initiate effective solutions. Today, federal R&D funds 
directed toward these areas are fragmented among 
many departments and agencies. Even though a 
significant amount of money is being spent in total, it 
is not focused through a goal-oriented national 

program. 
Third, the emphasis on promoting industry R&D 

seems to be overly oriented toward stimulating small 
high-technology firms to engage in research on 
problems having large commercial potential. While 
such R&D support may contribute toward fuller 
employment and a general improvement in the 
economy, it does not directly address the large 
domestic problems. This observation is not to deni
grate the potential contributions of either small firms 
or general economic gains. Rather it is to recognize 
that while small high-technology firms had a phenom
enal innovation record during the first three decades 
of the century, since World War II a list of the most 
important technological breakthroughs shows that 
the larger firms, alone or in cooperation with the 
Federal Government, have developed and commer
cialized most of the breakthroughs. To some degree 
this is undoubtedly due to the increasing sophistica
tion, complexity and scale of today's problems, 
factors not adequately reflected in the message. 

Unlike the examples contained in the Presidential 
message, some of the R&D efforts needed for 
programs for which the market mechanism is not 
effective are estimated to approach one billion dollars 
or more. Until this fact is addressed adequately, it 
will be exceedingly difficult to resolve some of the 
major domestic problems facing the nation by bring
ing needed innovations into play where public bene
fits exceed private rewards. 

Fourth, the recognized need for technological 
innovation to expand the U.S. markets abroad is 
cited, but further policy on high-technology exports 
is not enunciated. Rather, a goal is established for 
international cooperative efforts in science and tech
nology on common basic problems, such as in cancer 
research. While such a broad goal is laudatory and 
hopefully will lead to more rapid progress in curing 
human ills, the opportunity should also have been 
taken to announce new policy to help resolve the 
problem of the U.S. negative balance of trade. 
Establishing a goal of expanding U.S. competitive 
high-technology exports would be one of the most 
direct and effective ways of reversing the downward 
trend. 

And fifth, the planned assessments, studies, evalua
tions and consideration of alternate federal policies 
could easily take a minimum of five years, a period in 
which the U.S. could experience further substantial 
degradation to its domestic and international eco
nomic position. Many studies, both public and 
private, have already been completed and sound 
recommendations exist which, if promptly imple
mented, could improve significantly the short-term 
opportunities for partnerships which the President is 
seeking to establish. Unless monitored closely, the 
tendency will be more toward study than action, a 
result incompatible with the needs. 

SUMMARY 
The Presidential message has signaled a new govern

ment philosophy, one which should ultimately pro
duce a more objective, goals-oriented approach to 
federal investment in research and development. A 
definite commitment has been made to stimulate 
national R&D on civilian problems and many areas of 
federal action have been enunciated, although many 
specifics on how the philosophy will be implemented 
are missing. Many assignments, too, are focused on 
studying the "process of innovation" when there 
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already exists much information and thoughtful 
opinion on the barriers to application of R&D to 
civil ian problem areas. 

In addition to the Department of Commerce being 
responsible for policy, there remains the need for an 
assignment of responsibility for program coordination 
within the Federal Government and an institutional 
framework for cooperation with state and local 
governments. The Presidential Science Advisor and 
the White House Office of Intergovernmental Rela
tions are both responsible for federal, state and local 
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cooperation with industry and universities. The De
partment of Commerce has a dual responsibility with 
the National Science Foundation for the experi
mental incentives program. Its other responsibilities 
include exploring new patent policies and coordinat
ing with the Department of Justice on possible 
revisions of antitrust policy and regulations. 

Diffusion of responsibility and lack of focus for 
leadership action within the Federal Government 
could well be the major weakness in an otherwise 
provocative Presidential action. 



CHAPTER · 

3 THE ECONOMIC POTENTIAL 
-_-· OF INDUSTRIAL TECHNOLOGY 

The unprecedented U.S. accomplishments in science 
and technology historically have flourished under the 
competitive free enterprise system. Given the oppor
tunity, industry always has accepted the challenge 
and responded strongly to national needs. High 
technology in particular has characterized industry's 
response and has given the U.S. an international 
leadership role in innovation and productivity, as well 
as a dynamic domestic economy. As the most highly 
industrialized nation in the world, the U.S. has been 
the model of technological expertise. 

Unfortunately, the nation seems to have forgotten 
that the unique characteristics of technology are 
necessary ingredients in any formula for future 
sustained economic development. As a result, the 
nation today faces unemployment and lagging pro
ductivity rates in most sectors of the economy; other 
nations are challenging the U.S. for world leadership 
in the marketplace; and high-technology industries 
are suffering severe economic stresses, from which 
many will not easily recover. 

Fortunately, however, the President in his message 
demonstrated his recognition of this problem when 

he said: 
"Innovation is essential to improving our 
economic productivity-to producing more 
and better goods and services at lower costs. 
And improved productivity, in turn, is essen
tial if we are to achieve a full and durable 
prosperity-without inflation and without 
war. By fostering greater productivity, tech
nological innovation can help us to expand 
our markets at home and abroad, strengthen
ing old industries, creating new ones, and 

generally providing more jobs for the millions 
who will soon be entering the labor market." 

The potential of industrial technology to assist in 
the restoration of economic vigor is evident; however, 
that potential cannot be adequately exploited unless 
new government-industry partnerships are created, 
incentives adopted, and international barriers re
moved. This chapter discusses the basic economic 
problems identified by the President-international 
trade, productivity, and employment-and suggests 
some recommendations for remedial action. 

INTERNATIONAL TRADE 
Trade balances can generally be divided into four 

categories: agricultural products, raw materials, low
technology manufactures (textiles, footwear, iron and 
steel, etc.) and high-technology products (aircraft, 
electronics, and automotive systems). United States 
trading trends have historically shown a surplus in 
agriculture, persistent deficits in raw materials, losses 
of major dimensions in low-technology products and 
significant favorable balances in high-technology 
products. This trend, however, has been recently 
disrupted, as reflected in last year's international 
monetary crisis and the positive action currently 
being taken by foreign nations to stimulate export of 
high-technology products (Graph 1 ). 

The assessment of the adequacy of U.S. R&D must 
be made in the light of trends abroad. Foreign 
competition has become so capable and aggressive 
that our trade surplus has eroded from the $5 to $7 
billion level in the early 1960's to a $2 billion deficit 
in 1971 . 

In recent years the major U.S. foreign trade losses 
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"TECHNOLOGY-INTENSIVE" 
MANUFACTURED PRODUCTS 

AGRJCUL TURAL PRODUCTS , , ... 
$1.4 

MIINERALS, I!!J NPROCESS6D FUELS, 
biND @liHER RAW MAT6RIALS -$2.5 

"NONTECHNOLOGY-INTENSIVE" 
MANUFACTURED PRODUCTS 

have been in the low- technology products and raw 
materials. To date these have been more than offset 
by relatively stable export surpluses in agricultural 
products and steadily increasing exports of high
technology products. It is t his latter category that is 
now being threat ened by Europe, Japan, and Canada. 
As recently as 1965, U.S. imports of high-technology 
products tota led only $4 billion; in 1971 the level 
jumped to about $16 billion. These figures are 
disturbing, but of greater concern is the fact that 
imports of high-technology products are increasing at 
a greater rate than the export of such products. As 
reflected in Graph 2, the U.S. remains the world 
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leader, but it does not monopolize world trade in 
research-intensive products. 

Government attitudes, initiatives, and policy are 
the primary reasons for the success of our foreign 
competitors at the expense of the U.S. Foreign 
governments are actively removing existing institu
tional barriers and providing financial support for 
developments that meet a specified set of criteria 
promoting economic growth and international trade. 

Techniques used by foreign governments to stimu
late technologically oriented business activity include 
direct loans, loan guarantees, grants, interest sub
sidies, employment subsidies, income tax exemption, 



accelerated depreciation, and tax credits. Canada, for 
example, gives 25 percent grants for capital investment 
in R&D projects and companies can receive govern
ment payments of up to 50 percent of the cost of 
individual R&D projects. West Germany provides up 
to a 50 percent special tax write-off for R&D 
investments and a 10 percent cash investment subsidy. 
Japan allows up to a 3-year tax holiday for profits on 
new and important products, and British companies 
may write off 100 percent of new investments in 
productive facilities in the year in which they were 
made. 1 

Basic economic principles further illustrate the 
importance of high-technology and R&D to favorable 
trade balances. According to Professor Raymond 
Vernon of Harvard Business School, the recurring 
pattern in the whole range of goods making up U.S. 
imports and exports is for the U.S. to play the role of 
the innovator that is gradually forced to relinquish its 
lead . In his "product cycle" theory he points out 
that; 

" ... as a new product becomes established in 
the domestic market, it is increasingly ex-

1Statement by Maurice Stans (former Secretary of Commerce) before 
the Joint Economic Committee, June 25, 1971, and before the Sub· 
committee on Science, Research, and Developmen t, July 27, 1971 . 

ported, particularly to other high-income, 
high-wage countries. When those foreign 
markets reach some critical size, however, it 
becomes worthwhile to manufacture the 
product there . At that point, ... U.S. exports 
tend to slow down or to be shifted toward 
lower-income countries. As the product is 
increasingly standardized and production 
techniques become well-known, labor costs 
tend to play a more important role, and 
foreign producers ... begin to compete suc
cessfully with U.S. exports in third markets. 
Eventually, the labor-cost advantage may be
come significant enough so that foreign pro
ducers begin to compete successfully in the 
U.S. market as well." 2 

The basic implication of this theory is obvious: 
positive trade balances, like individual industries, are 
dependent upon innovative progress. 

PRODUCTIVITY AND ECONOMIC GROWTH 
Economic development of the U.S. is attributable 

in no small measure to the fast pace of technological. 
progress and its ready adaptation to domestic or 

2FORTUNE, July 1972, p . 57 . 
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civilian needs. The President noted in his statement 
that "Americans have long been known all over the 
world for their technological ingenuity,"-a capacity 
that "has undergi rded ... our domestic pros
perity . . . . " This evidence is reflected in several 
measures of domestic economic concern, but no
where is it as relevant as in productivity and national 
growth. 

The Council of Economic Advisors noted in its 
1972 Annual Report that a strong relationship exists 
between the amount of R&D investment and an 
industry's improvements in productivity. The report 
indicates that for a three percent increase in R&D 
investment, a one percent increase in productivity can 
be expected. While it is difficult to pinpoint precisely 
the impact of R&D on the nation's productivity 
indices, the rate of productivity growth does correlate 
wit h the level of research and development input. 
Out put per man-hour in manufacturing for the U.S. 
has increased only 8.4 percent since 1967. Japan has 
soared 52 percent, France 22 percent, and West 
Germany 15 percent during the same time period. On 
an annual basis since 1965, the U.S. productivity 
growth has been only 1. 7 percent annually, compared 
wit h 4.5 percent in Europe and 10.6 percent in 
Japan . Th is trend has been in evidence while our 
outlays fo r civi l research and development have been 
declining in " rea l" terms and as a percent of GNP. 
Japan, on the other ha nd, over the past decade nearly 
doubled its R&D investment, measured as a percent
age of GNP. 

Furth er, rega rding t he potential for R&D to 
im prove product ivity, the Annual Report of the 
Counci l of Eco nom ic Advisors also states: 
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"Investments in scientific knowledge and in 
its application t o product ive uses have be
come an impo rta nt characteristic of the 
American eco no my. Benefit s from the devel
opme nt and uti lization of knowledge are 
many and varied ... They include entirely 
new products t hat enh an ce t he quality of I ife 
and new techn iq ues t hat expand the produc
tivity of t he na tio n's human and physical 
resources. Whil e an accu rate evaluation of 
those benefits that di rect ly improve economic 
performance is difficult-to say nothing of t he 
less tangible benefits-it is widely agreed t hat 
the group of activities called resea rch and 
development (R&D) plays a centra l role in 
our economy." 

There is no question that economic growth closely 
parallels progress in technology and innovation ; tech
nological change is essential to economic productivity 
stimulation. Indeed, the hallmark of the nation's 
position among the economic powers of the world 
has been our success in producing more and better 
products and services at increasingly lower costs, thus 
increasing productivity, economic growth, and the 
standard of I iving. 

EMPLOYMENT 
Only expanding technology offers potential for 

adequately absorbing the nation's vast reservoir of 
unemployed technical manpower resources. Few re
liable data are available, but judging from those that 
are published, upwards of 100,000 scient ists, engi
neers, and technicians are currently unemployed or 
underemployed throughout the U.S. When support 
and administrative personnel are considered along 
with the multiplier effect which generates additional 
indirect jobs, the unemployment due to joblessness 
among technically-oriented people becomes even 
more acute. One reliable estimate states that "for 
each job in science and engineering there may be as 
many as ten jobs throughout the economy which are 
directly or indirectly dependent on it ." 3 

Since 1969, when employment cutbacks in the 
technologically-based industries were first initiated, 
debates have ensued at all levels of industry and 
government concerning causes, effects, and govern
ment responsibility; but none is more pertinent than 
the fact that most technically educated people were 
induced to choose their professions as a result of 
deliberate national policy. Stated federal policies 
relative to the "cold war" and defense readiness and 
the space effort implied promises of rewarding 
careers, not only in the monetary sense, but through 
a promise of careers in top priority national interest 
programs, as well. 

The fact is that the nation's unemployed tech
nologists constitute a valuable pool of national 
human resources ready to marshal their individual 
and collective knowledge on behalf of the national 
interest. Their current status only represents idle 
economic resources, whose lack of investment cannot 
return a dividend in America's future . Potentially, 

3
Lecht, Leonard, of National Planning A ssociation , Heari ngs Before the 
Senate Committee on Labor an d Pu bl ic Welfare, Specia l Subcom
mittee on National Science Foundation , S.32, October 26-27, 1971, 
p. 265. 



they represent an economic sector that is capable of 
reckoning with the nation's current priority programs 
that have resulted from newly redefined policies. 
Their re-employment to that end would be an 
effective force, making a significant contribution to 
U.S. economic health. 

INCENTIVES FOR STIMULATING 
INDUSTRIAL TECHNOLOGY 

From the foregoing it seems obvious to conclude 
that now is the time for implementing a new 
approach at the highest government levels for energiz
ing the nation's technological efforts. Actions should 
be taken to improve our incentives programs for the 
private sector to revitalize technology and attract its 
creative skills to the solution of new challenges and 
problems. The government should adopt a positive 
policy that would stimulate and encourage R&D and 
the export of high-technology products. Considera
tion should be given to such forms of direct federal 
assistance as loans, loan guarantees, grants and pro
curement incentives, indirect assistance such as tax 
incentives for R&D and related capital investments, 
revised antitrust and patent laws, and accelerated 

depreciation. 

R&D TAX INCENTIVES 
1 n our economic system, it has long been recog

nized that a tax incentive provides a simple, direct, 
and effective stimulus to economic activity. There is 
good reason then to believe that a tax incentive, such 
as a tax credit, applied to R&D would similarly 
promote increased investment in R&D, and generate 
significant economic benefits. 

The adverse impact of a declining growth in 
industry funding is more immediate than a downturn 
in government funding, since industry efforts are 
devoted more to product improvement and develop
ment leading directly to production and sales, both 
domestic and foreign. Conversely, if industry funded 
R&D is given a tax incentive, the positive impact 
would be more immediate and broadly beneficial for 

the same reasons. 
While precise measurements are difficult, rough 

calculations of a 10 percent R&D tax credit indicate 
that it would be of substantial benefit to the nation. 
Using the 1971 industry-funded level for R&D of 
about $12 billion, the U.S. Treasury would forego 
approximately $1.2 billion in direct revenues; how
ever, the net impact of the tax would be considerably 

less due to induced growth in GNP and national 
income attributable to the tax credit. There is reason 
to expect a positive accumulated cash flow position 
after six to eight years, depending upon the rate of 
growth in R&D investment. In the intervening years, 
the tax burden would be substantially less than the 
annual $1.2 billion "face value" because the foregone 
taxes would in turn stimulate GNP by about $500 
million. 

Beyond these benefits, however, only the well 
managed, profitable companies could take advantage 
of a tax credit. As no credit would be available to 
unprofitable companies, an incentive would exist for 
a company to maintain its profitability and thus its 
capacity for stimulating new developments. 

Results in the near term of increased R&D would 
be improved productivity, as well as new markets, 
which would result in additional employment oppor
tunities, thus improving the nation's competitive 
position and materially counteracting current adverse 
trends in the balance of trade. 

A "NATIONAL TECHNOLOGY BANK" 
During the last three or four decades, the U.S. has 

created a number of financial aid institutions for the 
purpose of promoting economic development and 
social progress in many areas. These include such 
organizations as the Small Business Administration, 
the Export-1 mport Bank, Farm Credit Admin istra
tion, and others, where the stated purpose is to 
promote, stimulate, or protect investments in a given 
area of economic activity. Precedent has been estab
lished, therefore, for the general concept to be 
applied to the area of technology, and the approach 
to such federal support can be extracted from the 
charters of similar organizations. 

A "national technology bank" would aid in financ
ing the development of potentially promising prod
ucts and services for domestic and international 
consumption. The bank would supplement and en
courage, but not compete with, private capital for 
development programs that offer reasonable assur
ance of profitability to the borrower and thus 
assurance of repayment to the bank; however, the 
bank also would consider the possible domestic and 
international political implications and the social 
benefits to the U.S. in approving specific applications 
for assistance. Such a concept could provide a 
stimu Ius to technology in certain areas that would 
otherwise be difficult to achieve. 
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ANTITRUST LAWS 
In testimony before a Senate Committee recently, 

former Secretary of Commerce Stans said: 
"The high costs and risk of technological 
development, for example, might well be 
spread among a number of firms, but our 
antitrust rules now prevent this by prohibiting 
joint ventures and joint research." 

Antitrust laws and their implementation were 
originally designed to promote competition. When 
they restrict the nation's economic growth in export 
and affect the quality of our technological base, they 
must be considered as a constraint to competition, 
particularly when foreign consortiums threaten to 

make serious inroads in the international markets for 
many high-technology products. 

A comparative analysis of the viable institutional 
arrangements of foreign countries readily leads to the 
conclusion that special attention should be given to 
two possible arrangements which would provide a 
mechanism for undertaking an effort beyond the 
capab ility of an individual corporation and at the 
same ti me min imize required public funding support. 
These might include: 

• Establ ishment of a legally approved joint govern
ment/i ndustry o rganization to provide for the 
orde rl y deve lopment of a needed national capa
bili ty , using t he systems approach. 

• Removal of legal constraints on the establish
me nt of a conso rti um(s) within the private 
sector t o undertake efforts which have acknowl 
edged high potential int ernational commercial 
markets. 

SUMMARY AND RECOMM ENDATIONS 
Th is chapter has ill ust rat ed the important role of 

technology in ma intaining the dynamic viability of 
t he U.S. economy : its cont ribu t ion to our inter
nat iona l trade bala nces, ~ts potentia l for increasing 
nat iona l product ivity and economic growth , and its 
capac ity to generate employment opportunities. 
Wh ile t he Preside ntial statement acknowledges that 
t hese are pro blem areas in ou r economy, it seems 
clear that existing po licies and coord inating mecha
nisms are not recognizing or adjusting on a t imely basis 
to th e present adverse trends and t hat new di rection 
and increased emphasis will be required to reverse 
them. 

In o rder t o meet t he increasing co mpetit ion from 
abroad it is recommended that a national goal of 
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maintaining a positive trade balance be implemented 
immediately. Such a goal should be supported by 
aggressive new export pol icies which emphasize pro
motion of internationally competitive high
technology products in ways that will contribute 
materially to increased international sales by the U.S. 

Among the elements that should be included in 
this international policy are: 

• Development of innovative government/industry 
relationships in high-cost, high-risk technological 
products having high economic return for the 
nation; 

• Intensification of efforts to eliminate tariff and 
non-tariff trade barriers; 

• Insuring that adequate financing at rates com
petitive with those offered by other nations is 
available for both civil and military exports; and, 

• Progressive liberalization of trade practices and 
enhancement of the exporting environment. 

It also should be recognized that economic incen
tives must be developed and made a part of any 
overall national effort designed to achieve the broad 
objectives outlined above. Such incentives should 
focus on: 

• Establishment of an independent government 
financial organization such as a "national tech
nology bank" which would provide the private 
sector with financial aid, either through guaran
tees or direct loans, for the purpose of stimulat
ing additional private investment in R&D for 
both public and private programs of national 
and international importance to the U.S.; 

• Initiation of a program of tax incentives capable 
of stimulating additional private investment into 
industrial R&D activities, with particular atten
tion to an R&D tax credit; and, 

• Examination of the nation's antitrust laws and 
their administration to determine whether re
visions should be effected to stimulate R&D. 

It is understood that the role of technology is all 
important as a stimulant to economic growth and 
productivity. The President fully recognized its im
pact and proposed many varied actions for implemen
tation. This paper notes, however, that other actions 
are essential if the full intent and objective of the 
national program is to be fulfilled. 

The above recommendations, coupled with the 
planned and contemplated actions of the Presidential 
program, will make tangible contributions to a 
renewed and sustained economic growth pattern. 



CHAPTER-- · 

4 ·BARRIERS TO THE· UTILIZATION OF .INDUSTRY 
_ ·ON MAJOR DOMESTIC PROBLEMS 

Historically, federal support of R&D has been in 
those areas where state and local jurisdictional inter
ests are clearly secondary to national interest. Na
tional security is such a case and one where tech
nology has made a major contribution. Except for the 
U.S. space effort and the national highway program, 
there have been few instances in recent history where 
the Federal Government has committed major re
sources to non-military programs. 

Yet the nation's problems at the state and local 
levels have continued to grow, reaching serious 
proportions. There is not only great public concern 
but also a broad willingness to accept the resolution 
of these difficulties as being in the national interest. 
Thus, national priorities are shifting and domestic 
problems such as environmental management, health 
systems, transportation, housing, education and ur
ban development are demanding, and receiving, 
greater attention. 

GOVERNMENTAL RESPONSIBILITY 
The Federal Government has been seeking means 

to solve domestic problems related to high-priority 
areas of national concern, and on the basis of past 
experience it has recognized that, in many cases, the 
nation's technological capability is a valuable instru
ment to help achieve such goals. Federal agencies, 
therefore, have been extending their areas of interest 
into even wider fields of scientific and engineering 
endeavor than ever before. Industry has broadened its 
R&D interests and investments as well. But with all 
this increased attention there are few who would say 
that significant progress has been made toward the 
resolution of even a single major domestic problem. 

A major missing element in an otherwise thoughtful 
process is a designated mechanism through which 
continuing analysis of national problems having a 
high technological component can be made, priorities 
recommended, and Congressional approval obtained. 

A prime example is found in the recent endeavor 
of the Domestic Council to recommend major pro
grams for inclusion in the special technology message 
to Congress. This effort amply demonstrates tnat 
such a mechanism for analysis and selection of 
priorities does not exist in the Federal Government, 
for after a most exhaustive search only a very limited 
group of relatively small projects was selected for 
announcement. Acknowledging that the ad hoc re
view process ran into delays, an Office of Science and 
Technology staff member said that this "related 
directly to the difficulty of tying particular programs 
to our specified national goals."4 

In an environment of constant reordering of 
national priorities, a top level mechanism to continu
ously relate specific programs to national goals or 
objectives appears to be an absolute necessity. With
out it, the nation's diverse resources are apt to 
continue to be diffused rather than focused, the 
problems to worsen rather than improve. 

For much the same reason, responsibility for 
national planning must also rest with the Executive 
Branch of the Federal Government. While the na
tion's economy is not a centralized, planned 
economy-nor should it be-better overall govern
mental planning is needed to identify and accommo
date the interplay of goals, priorities and R&D 

4John B. Connolly, National Journal, May 6, 1972, p. 758. 
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programs. This need was recognized by the President 
when in 1970 he established the Domestic Council 
and the International Economic Policy Council along
side the existing National Security Council (NSC) and 
the National Aeronautics and Space Council (NASC). 

One major difference, however, between the Do
mestic and International Economic Policy Councils 
on the one hand, and the NSC and NASC on the 
other, is the relationship of the Councils to Executive 
Branch departments and agencies. Essentially, NSC's 
principal area of interest corresponds to that of the 
Department of Defense, and NASC's to that of the 
National Aeronautics and Space Administration. Thus 
t he lines are clear for relating security or space 
programs proposed in DOD or NASA to established 
national goals or objectives. The other executive 
agencies and departments have no such direct, simple 
relationships for tying their particular programs to 
national goals developed by the Domestic and Inter
national Economic Policy Councils. 

The complexity of economic and quality of life 
problems invo lves several executive departments each 
with significant roles. For example, Interior, A~ricul
ture, Commerce, Health, Education and Welfare, Hous
ing and Urban Development, and Transportation De
partments and t he Environmental Protection Agency 
are all directl y responsible for some aspects of air and 
water poll uti on . One possible approach for penetrat
ing this complex organization structure would be the 
designation of an execu tive department or agency as 
lead agency fo r a specific national goal or objective. 
The designated agency , working with the President's 
policy councils, would not only assist in directing 
responsibility but also would provide a mechanism 
for better utilization of t he associated multiplicity of 
fed eral funding. Obviously all goals could not be 
achieved withou t majo r increases in federal funding; 
however, contributions of rela ted budget line items in 
many of the separate agencies and departments, if 
aggregated by overall national programs (such as safe, 
po llution-free urban mass transportat ion) could pro
vide a significant start toward achieving these goals. 

FEDE RAL, STATE, AND LOCAL 
GOVERNME NTAL INTERACTION 

A lthough many coordination problems exist at t he 
federa l level, jurisdictional conflicts, overlap, and gaps 
among t he regional, state and local govern ments 
present an even more difficult problem. A ssuming 
that adequate structural organizat ion with t ech nical 
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expertise will evolve within each state, the problems 
of coordination and cooperation among the various 
jurisdictions must be faced. Many of the civil prob
lems involve natural resources such as air and water, 
which do not respect political boundaries. For exam
ple, solutions to air or water pollution problems for 
New York City would be ineffective without the 
cooperation of the state governments of New York, 
New Jersey and Connecticut. 

With the possible exception of a few regional 
organizations, a common basis for cooperative action 
among the states does not presently exist, nor is there 
any well -developed basis for interchange and coopera
tive science and technology effort between the states 
and the Federal Government. Direct federal action in 
policy areas which historically have been the preroga
tives of local authorities, is certain to arouse hostility 
or non-cooperation. Many approaches, such as grants
in-aid and revenue sharing, are being discussed and 
tried in attempts to find the proper relationship 
among the various government levels. Providing fed
eral funds alone, however, is not enough to ensure 
effective action at the state and local levels, because 
of the technical and jurisdictional problems. Alterna
tives similar to the federally legislated standards for 
automobiles are often acceptable substitutes to direct 
funding and should be considered for other program 
areas. 

The solution of national problems will, of neces
sity, involve the Federal Government in one form or 
another. A wide range of federal involvements is 
possible. Three important ones are: 

• Federal planning, federal funding, development 
and operation (e.g., defense, space and air traffic 

control); 
• Federal planning, development and demonstra

tion, with operations directed at the local level 
(e.g., nuclear power generation); and 

• Local planning, development and operation with 
federal guidance and funding assistance (e.g., 
highways) . 

Appropriate and acceptable involvement, of course, 
must be determined separately for each major na
tional program. This action will take time, but 
national problems demand that decisions be made to 
implement a course of action which holds promise for 
solution. 

BARRIERS TO MARKET AGG REGATION 
From time to ti me during the past several years, 



industry has been sharply criticized for not volun
tarily redirecting its efforts on a large scale to the 
solution of domestic problems. Similarly, several 
so-called "conversion" bills have been submitted in 
both houses of Congress in an effort to either direct 
or attract defense firms to civil pursuits. Both actions 
are misguided for basically the same reason: mis
understanding (or naivete) regarding the free market 
mechanism. Fortunately, the present interest in "in
centives" to motivate industrial effort is due princi
pally to the recognition by the Executive Branch that 
industry has to be responsive to market and economic 
conditions and that rewards must be commensurate 
with risk. 

Today, the most significant barrier to the utiliza
tion of industry in the resolution of major domestic 
problems is simply that there is no clear market for 
the products or technology appropriate for solving 
those problems. As the Joint DOD-NASA Civil 
Aviation Research and Development (CARD) Study 
noted in a key finding: 

"Effective market demand involves the readi
ness of people to pay for what they want 
(their needs), and the willingness of producers 
to commit resources to satisfy those needs. 
There is a disparity between established civil 
aviation needs for new technology and their 
satisfaction; recognized needs for new avia
tion technology have not been translated into 
a clear market to which private enterprise can 
respond. Without definite markets that offer 
opportunity for gain commensurate with the 
risks involved, private industry has rationally 
avoided directing its resources toward meeting 
needs . . .. " 5 

This finding for the civil aviation market is just as 
applicable to those civilian problem areas addressed in 
the President's message. 1 n a free competitive 
economy, entry of any firm or industry into a 
particular market, if it is to prove successful, must be 
based on the present or potential existence of 
effective demand: The "pay off" from such demand 
ultimately is from the sale of products and services 
produced-not from the research and development 
required to create prototypes. While it is not broadly 
recognized, the motivation for any firm entering the 

5Joint DOT-NASA Civilian R&D Policy Study, In stitutional Factors in 
Civil Aviation , January 1971, p. 3. 

civil ian market is for production business, not for 
research and development alone. 

Effective demand for products or services for the 
major civilian problems does not currently exist. The 
present market for technological solutions to civilian 
problems consists of numerous small customers, who 
in most cases are unsophisticated in technical terms, 
and in many cases suspicious of technologists and 
their products. Authority, and what funding there is, 
are widely scattered throughout many cities, agencies, 
offices, and jurisdictions; consequently, the risk of 
investing in R&D without any degree of assurance of 
production potential is very high. 

The principal risk, however, is in undertaking the 
research and development effort itself, even without 
considering the lack of an assured production market. 
This is because commercial R&D activity usually 
concentrates more on refinements of existing tech
nology, whereas solutions to the civilian problems 
addressed by the President's message will involve 
greater complexity and sophistication, even develop
ment of new systems. Solutions to these problems 
generally will mean breaking new ground in a 
particular technical -economic-social area, and there
fore the outcome on costs, quality and timing will be 
more difficult to predict. 

While many of the problems which manifest 
themselves at state and local levels will have common 
technical solutions, there is no one magic solution to 
the market barriers just described. In cases where the 
national interest is demonstrated, it seems apparent 
that sufficient R&D effort should be federally spon
sored to provide the problem analysis and aid in 
establishing national problem priorities. Similarly, 
federally sponsored R&D effort should be directed 
toward establishing an adequate baseline definition of 
the problems-one against which progress can be 
assessed. Only then can a cogent plan and R&D 
program be established to provide a solution, whether 
through a strategy of standardization, prototype 
demonstration, full scale development, or some com
bination. In many cases it will only be through a 
demonstrated system that sufficient stimulus can be 
provided local governments to recognize how to solve 
their problems and give them the ability to obtain 
financing. 

Regardless of the plan established for a national 
program, the organizational and management tech
nique of a single government "systems (program) 
manager" as used for defense, space and nuclear 
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programs is definitely applicable. Within the concept 
of a lead agency, that organization could designate a 
single, top level manager with total implementation 
authority and responsibility oriented toward a na

tional goal or objective. The principal benefits of the 
concept are that the office works only on t he one 
problem, is specifically tailored for that task and goes 
out of business when the job is done. The single 
purpose, limited life organization permits chartering 
which can cut across traditional institutional, organi
zational and even geographical lines when placed at 
the highest level of authority necessary to get the job 
done. It is a valuable and proven technique for solving 
large scale, long term, complex problems. 

SUMMAR Y AND RECOMMENDATIONS 
This chapter has attempted to show that there is 

evolving within the Executive Branch of the Federal 
Government and among the various other levels of 
government , an organizational alignment and funding 
arrangement for addressing the national domestic 
problems re lated t o quality of life and the economy. 
Th is evolutionary process is, however, inherently very 
slow and often ineffective. For this reason, it is 
appropriate t hat the Federal Government have the 
basic responsib ili ty for the establishment of national 
goals and objectives and the leadership in bringing 
them to a demo nstra ted solution. 

It is specifi call y recommended that the identifica
tion of national goals and objectives be made a direct 
responsibility of the President's policy councils. 

It is furth er recommended that the responsible 
po licy council ass ig n to a specific Executive Branch 
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department or agency the lead responsibility for a 
specific national goal or objective. 

To further focus responsibility and provide a clear 
management structure within the Executive Branch 
for a national program undertaken to realize a 
national goal or objective, it is recommended that a 
single government system manager be designated for 
each national program. 

The purpose of this report is to set forth methods 
through which industry can be utilized in effective 
technological solutions to the national problems. This 
chapter has identified the lack of market aggregation 
as the major barrier to the utilization of industry. 
Through the organizational concept previously dis
cussed , it is recommended that the Federal Govern
ment take positive steps to aggregate the widely 
fragmented markets through one or more of the 
following actions: 

• Develop technically, economically and politi
cally feasible standards; 

• Demonstrate technological application through 
prototypes; 

• Develop operational system solutions; 
• Support means for production acquisition by 

state and local governments. 
This chapter has focused only on the major 

institutional, organizational and market barriers to 
the utilization of industry to effect technological solu
tion to national problems. Other barriers of an ad
ministrative policy or regulatory nature also exist as 
non-incentives for industry involvement. These addi
tional barriers are discussed in the next chapter; while 
not as broad as those presented in th is chapter, they 
are much more susceptible to early solution . 



C-HAPTER· -

5 FEDERAL PROCUREMENT POLICY INCENTIVES 

As the President's technology message noted, the role 
of the Federal Government in shaping American 
science and technology is pivotal, because of the total 
national expenditures for research and development 
55 percent is funded by the Federal Government. 
Equally as important are the policies of the federal 
procurement system through which about $100 
billion per year of goods and services are acquired 
from industry, including over $8 billion annually of 
federally funded R&D, all subject to these policies. 

Federal procurement policies (as found in literally 
tens of thousands of regulations, directives, instruc
tions, procedures, manuals, management systems, 
data requirements and more than 4,000 federal 
statutes which are either directly or indirectly appli
cable) combined and cumulatively have an immeasur
able impact on technological innovation. The Presi
dent noted this in his special message when he said, 
" ... excessive regulation, inadequate incentives and 
other barriers to innovation have worked to dis
courage and even to impede the entrepreneurial 
spirit." 

In this chapter, three major cases of excessive 
regulation will be discussed. The removal of many of 
these barriers could be effected immediately within 
the Executive Branch, though specific legislative 
actions are recommended to eliminate them. 

INDUSTRY FUNDED RESEARCH 
AND DEVELOPMENT 

"The direction of private scientific and technologi
cal activities is determined in large measure by 
thousands of private decisions-and this should al
ways be the case." This statement by the President is 

a proper and sound statement of federal policy. 
However, a number of Executive Branch departments 
and agencies have promulgated regulations on govern
ment contractors' independent R&D. These regula
tions preclude or limit private decisions. The most 
onerous of these regulations treat the research and 
development funded by industry as "Independent Re
search and Development" (I R&D) and "Bid and 
Proposal" (B&P). They have imposed arbitrary and 
artificial controls on critical business decisions, which 
are believed by industry to be strongly detrimental to 
the national well-being. 

I R&D and B&P are essential and normal costs of 
doing business. I R&D is that activity undertaken by a 
company to improve its capability to create the 
products of the future, i.e., to remain compet1t1ve. 
Every company, whether its market is primarily 
commercial or it sells primarily to the government, 
must engage in this effort if it is to survive. This is 
also the area in which private industry makes its 
greatest contribution to the advancement of the 
nation's technology base. For the government to 
restrict or penalize this kind of activity within the 
industries that provide its products and services is the 
most shortsighted type of economizing. 

It is axiomatic that a business must generate 
income in excess of all of its costs and expenses or it 
will not survive. A business generates income by 
offering products or services which customers are 
willing to purchase. The prices of those products or 
services include the costs of producing and marketing 
them plus a factor to serve the role of profit
indispensable in a free-enterprise economy. The costs 
include the labor and materials which are used in 
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producing the products and services and allocable 
shares of the many indirect (overhead) expenses 
necessary to operate the business. Included in these 
indirect expenses, for example, are managerial and 
clerical salaries and wages, payroll taxes, depreciation 
and maintenance of property used in the business, 
utilities, insurance, taxes and research and develop
ment. 

" Independent" is the key word in distinguishing 
the nature and value of I R&D. It means the company 
management's own evaluation of what is must do to 
remain technologically competitive in the future 
balanced aga inst the competitive implications of the 
cost of so doing. That is perhaps the most difficult, 
and in the long term, most significant decision of 
management in any enterprise. It also represents that 
element of managerial judgment and skill most 
valuable to the customer, whether commercial or 
governmental. In no other way does a company put 
its future on the line to the degree it does in making 
such decisions. 

Obviously, no customer or other outsider could 
even approx imate the knowledge and experience 
involved in this peculiarly internal decision, nor, as 
t he President pointed out, should he want to. The 
cumulative effect of the thousands of such independ
ent judgments made throughout American industry 
const itutes t he fon t of our overall national technolog
ical creativity and advance. 

There is no u nifo rm policy or regulation within the 
Executive Branch coveri ng I R&D and B&P. AEC and 
so me offi ces in HEW do not allow these normal costs 
of doi ng busi ness, thereby precluding the effort 
unless it is specifically authorized by contract. NASA, 
on th e o ther hand, accepts these normal costs. 

DOD po licy is now governed by P.L. 91-441, 
Secti o n 203, wh ich imposed the following constraints 
on th e cost recovery of I R&D and B&P. First, is a test 
of pote ntial re lationsh ip to a military function or 
operation as decided by the Secretary of Defense. 
Second, the law req uires t hat a technical evaluation 
of contractors' plan ned effo rts be made. Finally, the 
law requ ires an advance agreement with each com
pany wh ich duri ng its last preceding fiscal year 
received more than $ 2 mill ion of I R&D or B&P 
payments from DOD . T he law also provides that if an 
advance agreement cannot be successfully negotiated 
prior to or during each fiscal year, t he payments fo r 
1 R&D and/or B&P shall be in an amount substantially 
less t han the company or product d ivision would 
otherwise have been entitled to rece ive . 
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What are the effects of all this restrictive regula
tion? They are many, and surely farther reaching than 
the authors visualized or intended. For instance, 
I R&D and B&P are being limited with min imal, if 
any, regard to an overall national technology program 
emphasis. The attempts to prejudge the value of 
I R&D efforts tend to focus attention on today's 
programs to the detriment of tomorrow's. They have 
the effect of limiting efforts to proven areas of 
technology and discouraging exploration into new 
and unproven 9reas. They unnecessarily increase 
administrative costs to both government and indus
try. A highly constrained I R&D/B&P program limits 
the companies' viability and ability to compete. 
And finally-and most importantly-the constraints 
have the effect of detracting from nationally needed 
diversification efforts, limiting the rate of technology 
advance and hampering the expansion of the tech
nology base. 

COST SHARING 
Counter to the long-standing principles of fairness 

and equity in government contracting is the recent 
pressure for industry to share the costs of research in 
certain types of federal contracts. Cost sharing is as 
the name implies-the industrial performer of the 
contract shares the research costs with the govern
ment, either directly or by accepting reduced fees. 
Philosophically, this presents a radical departure from 
past practice; practically, it is causing an unfortunate 
restraint on innovative efforts. 

Cost sharing has traditionally been an accepted 
practice between the government and universities and 
non-profit organizations. The original theory of the 
practice is not really known but it was broadly 
accepted. Perhaps this is because such cost sharing 
was usually nominal, in the range of only one to five 
percent. In 1970, without warning, hearings, or 
public explanation, this provision was extended for 
the first time to cover industry as well. Public Law 
92-78, Section 504, was the vehicle, though it 
pertained only to the independent agencies. It im
posed mandatory cost sharing on research contracts 
resulting from unsolicited proposals submitted to 
those few agencies. In December of the same year, 
the Office of Management and Budget developed 
OMB Circular A-1 00 to extend the provision of P.L. 
92-78 to all departments and agencies within the 
Executive Branch. Principles aside, the Circular was 
issued on December 18th. 

The statutory requirement created an unfortunate 



restraint on innovative efforts in that it acts to 
discourage contractors from suggesting, through un
solicited proposals, research efforts which they believe 
to be within the scope and interest of government 
agencies' responsi bi I ity. The extension of this statu
tory requirement to all departments and agencies 
compounds the significance and impact of this 
barrier. 

The profit motive underlying our free enterprise 
economy can hardly be squared with reduced, elimi
nated or negative fees for providing the government 
with goods or services it requests . DOD has long 
recognized this in its Armed Services Procurement 
Regulation by forbidding cost sharing in all contracts, 
with one exception. That exception applies to those 
rare cases where a company would clearly stand to 
make an extraordinary subsequent profit because of 
the original contract. Even in those instances, ap
proval had to come from the head of the department. 

In spite of the restrictions, however, DOD and 
other agencies have, almost routinely, practiced other 
forms of cost sharing. One way this comes about is 
with solicited R&D work where the government 
buyer, motivated to achieve the lowest price for the 
government, in effect auctions off technology con
tracts to the lowest bidder. These contracts are 
usually firm-fixed-priced and the cost sharing comes 
about by requiring efforts in the contract statement 
of work which knowingly would cost more than the 
price of the contract. Another is when the contractor 
absorbs a percentage of the total contract cost or 
assumes responsibility for all costs over a fixed ceiling. 
Motivation on the part of both government and 
industry is fairly obvious, often well intended and, in 
the short run, may even appear reasonable. In the 
long run, however, a compromised principle may 
exact a higher price than will prove to be acceptable. 
Both the formal and informal types of cost sharing 
with industry should be eliminated. 

PATENTS 
A Presidential Patent Commission in 1966 found 

that the incentives of a patent system stimulate 
investment in research and development and "there is 
no practical substitute fo r the unique service it 
renders." The possibility that the performance of 
research and development may result in a patent and 
assure the innovator a share of a particular market is 
indeed a strong stimulus to the investment of private 
funds in both research and development. The fact 
that so many U.S. firms obtain foreign patents, and 

foreign firms U.S. patents, is indicative that such 
incentives cross national boundaries as well. 

The government has long recognized the value of 
patent incentives. Principally through the efforts of 
the State Department, the Senate is now considering 
a patent cooperation treaty which would facilitate 
obtaining patents and might eventually lead to a 
worldwide patent system. Industry is in general 
agreement with the proposed treaty. 

The government in its contracting, however, does 
not always fully utilize patent incentives; indeed it 
often compromises available incentives. This occurs 
when the government acquires the title to inventions 
and patents made during contract performance, either 
as required by statute (e.g., The Space Act of 1958) 
or directive (e.g., the President's Statement on Gov
ernment Patent Policy). This "title policy" of the 
government has caused many qualified and compe
tent companies to refrain from competing for such 
government contracts. Moreover, studies have shown 
that this policy has resulted in discouraging privately 
funded research and development in fields where the 
government also is conducting research. 

Because the government has amassed a significant 
number of patents under its "title policy" (It is by far 
the nation's largest patent holder) there is a sense of 
obligation to do something with such patents. As a 
result, the government has now entered the patent 
licensing business in competition with private indus
try. Although the President's policy encourages the 
utilization of government-owned patents through 
licensing or dedication to the public (i.e., a waiver of 
the government's rights in a patent) it is significant 
that dedication has never been implemented. 

Another area in which the government compro
mises the patent system is through constraints placed 
upon the full utilization of privately owned patent 
rights. This occurs when a patent owner seeks to 
recover his investment in research and development 
through granting royalty-bearing licenses. Here the 
courts, in many instances, through litigation brought 
by the Justice Department, have placed severe limits 
on licensing. Congress has considered, and industry 
favors, the enactment of legislation which would 
remove certain of these constraints. 

The President's message noted that he had directed 
that government-owned patents may be made avail
able to private firms through exclusive licenses where 
needed to encourage commercial application. While 
the intent of such action can be supported, the 
inequitableness of taking away a non-exclusive license 
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from the inventor to give an exclusive license to 
another party cannot be supported. NASA in imple
menting this Presidential direction has attempted to 
limit by area of application both the exclusive license 
and the reduction of the non-exclusive license. Other 
departments and agencies, however, have not taken 
this implementation view and again we have a 
non-uniform federal policy. 

SUMMARY AND RECOMMENDATIONS 
This chapter has discussed three specific cases of 

"excessive regulation, inadequate incentives and other 
barriers" which should be given immediate considera
tion in the implementation of the President's tech
nology message. They are : 

• Industry Funded Research and Development, 
• Cost Sharing, and 
• Patents 

Recognition of the significant role of industry in 
providing the needed technology is important. Indus
try currently provides 40 percent of the nation 's 
R&D funds and performs more than 70 percent of all 
R&D effort. 

To realize the benefits from the "thousands of 
privat e decisions" that industry makes regarding its 
R&D investment, it is recommended that: 
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• Arbit rary controls currently imposed on govern
ment contractors' Independent Research and 
Development be removed. Specifically, that Sec
t io n 203, o rigina ll y introduced in P.L. 91-441, 
be amended to remove restriction on the re
covery of I R&D and B&P costs which are 
reasonab le in amount and properly allocable; 

• A unifo rm Executive Branch policy be issued 
wh ich recognizes t hat natural competitive forces 

automatically provide the only appropriate con
trols over I R&D costs and that accountability to 
the government of such expenditures is 
adequately provided for in long-standing operat
ing experiences. 

To eliminate the inequity of current cost sharing 
requirements and practices, it is recommended that: 

• Section 504, originally incorporated in P. L. 
92-78, be amended to remove the mandatory 
imposition of cost sharing on research contracts 
resu1ting from unsolicited proposals; 

• OMB Circular A-1 00 be rescinded and a uniform 
Executive Branch policy be issued which pro
hibits cost sharing on all government contract 
work performed to meet agency requirements, 
or in the national interest. 

With respect to patents, the government should 
undertake an examination of the U.S. laws and 
policies relating to patents and make revisions to 
achieve a fuller utilization of patent incentives by 
removing or modifying the inhibiting factors in "title 
policy" and patent licensing. Specifically, it is recom
mended that : 

• Legislation be provided to either dedicate to 
the public government-owned domestic patents, 
or grant general non-exclusive royalty-free 
licenses under such patents; 

• Legislation be provided to clarify Congressional 
intent in ex isting statutes as to the allocation of 
rights to inventions made in the performance of 
government contracts, and to preclude the 
acquisition or dilution by the government of 
contractors' rights in background patents; 

• A uniform federal policy be established which 
equitably allocates the rights to inventions made 
in the performance of government contracts. 



In this report, the President's technology message-its 
charge, its challenge, and its promise-have been 
reviewed from an industry perspective. Specifically, 
how the technological talent of American industry, 
especially high-technology industries, can be utilized 
for the benefit of the nation has been examined and a 
number of significant barriers to this utilization have 
been identified. 

It is recognized that there is no one easy or simple 
answer to eliminating barriers, inadequate incentives 
or excessive regulations. Nevertheless, based on study 
and experience a number of approaches, alternatives 
and specific recommendations have been presented in 
Chapters II through V. 

In this final chapter, each of the subjects discussed 
in the preceding chapters is summarized and a 
number of overall recommendations are presented. 

Based on the philosophy and concept expressed in 
the President's technology message, a new perspective 
will emerge if the Councils in the Executive Office of 
the President address our national problems through 
firm, positive and coordinated statements of policy. 
From these actions, the means can be found for the 
new partnerships between industry and the nation's 

interests. The industry can and will support the 
effort. The benefits will be felt in such areas as the 
solution of domestic problems, productivity, inter
national trade and government procurement. 

TECHNOLOGY 
The nation's total research and development effort 

has been declining as a share of the GNP, chiefly 
because the Federal Government has been cutting 
expenditures. In the long run, the trend will have a 
serious effect on our economic growth, our national 
security and our international position. 

The President has recognized the important role of 
technology in the past, present and future viability of 
the U.S. economy-its capacity for solving problems, 
its generation of productivity, its contributions to our 
standard of I iving, its essentiality if we are to 
remain preeminent among industralized nations. 

Today we have severe unemployment in the fields 
of science and engineering. Uncertainties have eroded 
youths' interest in technology. Other nations are 
challenging us in the world marketplace. Many 
high-technology industries in the U.S. are suffering 
severe economic stress. 
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Unless a comprehensive national perspective of 
technological needs and opportunities is developed 
and translated into action, these problems will in
crease rather than diminish. 

New approaches are needed and firm decisions are 
required at the highest level to revitalize our tech
nological effort and to attract industry's creative 
skills to the solution of new national challenges. 
Adequate funding and budgets to meet the goals 
successfully are most essential. Hence: 

A long-range national technology strategy 
should be formulated. The strategy should be 
responsive to the nation's needs and should be 
supported by both a mechanism that sets 
forth research and development goals, objec
tives, priorities and programs, and adequate 
funding. 

DOMESTIC PROBLEMS 
We have in this country major domestic problems 

in such areas as housing, pollution, crime, education, 
transportation and waste disposal. They have not 
been tackled, privately nor publicly, in ways to 
achieve dramatic adva nces by applying technology to 
their so lution in concerted efforts.Many government 
agencies share the responsibility for these problem 
areas and some appear to lack the ability to utilize 
R&D effectively to explore prom1s1ng concepts, 
develop applicable syst ems, or obtain adequate 
budgetary support. 

Whil e many of these problems manifest themselves 
at state and local levels, it must be recognized that 
many problems will have a common technical solu
tion, or at least broad applicability, throughout the 
entire nation. In such cases, it seems clear that the 
Federal Government must assume responsibility in 
the public interest for bringing R&D to bear on these 
current areas of impasse. They need to be resolved in 
t he same manner that space and defense problems 
have been attacked in the past. 

The biggest problem is that the market is missing. 
It might even be called a non-market, because it is so 
fragmented and disconnected. Authority, and what 
funding there is, are scattered widely throughout 
many agencies, offices and jurisdictions. Therefore: 
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A continuing national program to identify 
major domestic problem areas having poten
tial for solution through technology should be 
established, and demonstration programs 
should be funded and initiated in a concerted 
effort to find their solutions. 

ECONOMIC TRADE 
A strong private industry technology effort is basic 

to improved economic growth and national produc
tivity. For a number of years, many foreign countries 
have actively promoted national goals and economic 
expansion through promotion of industrial technol
ogy investments. Their techniques include grants to 
industrial firms, government payments of up to 50 
percent of the cost of individual R&D projects, 
special tax write-offs, and tax holidays for profits on 
new products. - As the U.S. shifts its goals and 
priorities, technology is becoming more and more 
recognized as a potential instrument of national 
policy. 

While the Presidential statement acknowledges the 
importance of technology to productivity and the 
need for new incentives, the current efforts of the 
National Bureau of Standards and the National 
Science Foundation to define the new incentives are 
limited in scope. Therefore, the following policy 
objective would be appropriate: 

Positive new incentives which encourage in
dustrial investment in technology on a broad 
basis are essential to continuing economic 
growth and increased productivity. 

INTERNATIONAL TRADE 
Foreign governments are actively removing policy 

barriers that impede sales abroad of their high
technology products, and they are providing financial 
support to their industries to promote export sales. 

In this effort to stimulate America's exports, a 
number of policy approaches are evident. The U.S. 
must do what it can to discourage restrictive efforts, 
such as those that come out of bilateral and retalia
tory negotiations. We must promote free trade in 
international markets. 

U.S. policy must recognize that foreign competi
tion includes competition in the financing of inter
national sales. If American exports are to compete 
equally, they must be able to enter the market 
supported by an export finance policy at least equal 
to that of other nations. The recent expansion of 
funds for export cred it financing through the Export-
1 mport Bank will be helpful. 

Effective U.S. competi t ion in the export market 
also will be helped if the government will financially 
support selected development. programs. When the 
project is in the public interest, when foreign govern
ments are financ ing the competitor and U.S. industry 
cannot raise funds from private sources, federal 



assistance can be justified. The development of the 
Concorde, Mercure and A300 airbus aircraft are 
illustrations of government-subsidized foreign compe
tition. 

In short, the new policies should support industry 
efforts to sell abroad, not restrain them. For these 
reasons: 

A national goal of maintaining a positive trade 
balance should be implemented aggressively. 
This goal should be supported by positive 
export policies which emphasize promotion 
of internationally competitive high-technology 
products in ways that will contribute mate
rially to increased international sales by the 
United States. 

GOVERNMENT PROCUREMENT 
The policies, orders, procedures, directives, report

ing requirements and other regulations that govern 
the annual $100 billion federal procurement of goods 
and services, including R&D, have proliferated over 
the years. They are costly for both the seller and the 
customer. They try to ensure that the customer-the 
government-gets real value and performance for the 
price. Industry shares this objective, but it also has 
another: the profit it earns must be enough to keep 
it viable and sustain its commitments. 

The practical result of the rules and regulations 
now in effect runs counter to the basic objectives of 
the procurement system (which is really a non-system 
since it was not consciously designed to take the form 
and dimensions it now holds). Contracting officers 
seek in negotiation to get prices, quantities, profit 
rates, delivery schedules, payment schedules and 
contract terms that they believe best protect the 
public interest. When the price is lowest, they tend to 
feel they have achieved this end, other effects 
including ultimate performance of the contract not
withstanding. 

But the contracting officer is not required to 
exercise concern over the success of the product or 
about the overall economic health and viability of the 
contractor, or the industry. Yet the health of the free 
enterprise system is essential if industry is to maintain 
its ability to fulfill national security needs, to sustain 
other contracts, develop new products and enter new 
markets. 

It has become abundantly clear that merely operat
ing the government procurement system this way has 
led to a host of contracts whose terms on the 
surface may seem unexceptionable, but whose collec-

tive impact has proven detrimental. This system has 
reached such drastic proportions, with such excessive 
detail and costs, that the time has come to confront 
the problem at the most fundamental level. This 
means, in short, that both government and industry 
must agree to seek basic, positive and meaningful 
improvements. At a policy level, this objective should 
be made clear: 

Government procurement principles, policies, 
regulations, and practices should all be cast so 
as to provide positive support to the success
ful and efficient attainment of national needs. 
This will require the elimination of unduly 
restrictive and counterproductive require
ments. 

To carry this out, government and industry should 
work jointly to draft and enact into law a set of 
fundamental principles governing all federal procure
ment actions. 6 These should strive to achieve effi
ciency, along with protection and equity to both 
buyer and seller, in government contracts. 

The principles should recognize the economic and 
technological facts of life in the 1970's. They should 
reflect the higher risks, uncertainties and capital 
requirements involved in meeting the government's 
demand for goods and services. They should ensure 
that adequate profit opportunity is contractually 
established, preferably at levels and amounts com
parable to commercial rates. They should allow for 
contractor costs of doing business when these costs 
are the kind passed along to the customer in ordinary 
commercial business. New government contracting 
principles and policies must acknowledge these facts. 
Without them, industry will lack the stable founda
tion it needs to continue its contribution to the 
national need. 

PERSPECTIVE 
This study has primarily discussed technology as a 

national issue and its role in achieving America's goals 
and priorities. The importance of technology to the 
nation's future and well-being has been formally 
recognized in the President's March 16, 1972 mes-

6
For elaboration, see Federal Procurement Principles: A Proposal in the 
National Interest, AlA Aerospace Research Center, November 1971, 
which was developed to open such dialogue and initiate action . It 
deals with such fundamental government-industry relationships as 
competition, sovereign and monopsony powers, regulation and redress 
from inequities, and addresses other critica l factors such as allowabil 
ity of costs, negotiation , pricing and profits. 
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sage. There is promise that the government will 
increase support for research and development. 

However, it will also take policy changes, enunci
ated and directed from the highest level, to recover 
lost technological and economic momentum and to 
reorient our industrial and technological talents. We 
must tackle growing national problems with the same 
purpose, vigor and talent that went into our defense 
and space programs if they are to be adequately 
resolved. 

With changes in policy, enunciated at the top and 
carried out to the bottom of the pyramid that 
stretches from concept to practical application, tech
nological capabilities can be reoriented to focus on 
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new problems, drawing from the lessons of defense 
and space. 

Without these changes in policy, there will be 
continued loss of our technological base, which has 
already been seriously eroded, and of economic 
progress and benefits. Thus the actions proposed in 
this study distill into one major conclusion : 

Positive policy actions by government can re
store lost technological momentum in the 
United States. Regained, this momentum will 
ensure that both government and high
technology industry, working together, can 
move effectively toward the solution of many 
of the priority problems confronting the 
nation. 




