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THE PRESIDENT'S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY 

The Council provides private sector advice to the President in matters of national importance 
involving science and technology. The Council responds to requests from the President and 
aggressively maintains a general watch on developments to be in a position to raise issues, 
opportunities, and concerns to the President. . The issues that the Council addresses normally affect 
not only the private sectori but cut 'across Federal Department and Agency boundaries. In addition 
to being fully responsive to the President, the Council considers requests made by the Vice 
President and others within the Executive Office of the President. 

Although the boundaries are not clear-cut, the Council's advisory work falls broadly into three 
categories: ( 1) emerging science and technology issues; (2) policy for science and technology as well 
as science and technology for policy; and (3) structural and strategic management policies within the 
Federal government as well as policies in non-governmental organizations. 

The Council is currently composed of 13 members, including the Chairman, who provide 
perspectives from academia, industry, private foundations and ,research institutes. 
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THE WHITE HOUSE 

WASHINGTON 

April 16, 1992 

MEMORANDUM FOR THE PRESIDENT 

FROM: D. ALLAN BROMLEY 

SUBJECT: A PCAST WHITE PAPER ON TECHNOWGY AND THE 
AMERICAN STANDARD OF LMNG 

I have the pleasure of enclosing a paper prepared by Dr. Ralph Gomory and your 
PCAST members on the above topic. 

In my opinion it is an excellent statement of the role that technology can play in making 
America a more productive society and in improving the standard of living for all our 
citizens. 

I have been discussing a possible initiative in this area with Messrs Skinner, Moore and 
Yeutter and hope to be able to have it available for your consideration in the near 
future. 

Enclosure 
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TECHNOLOGY AND THE 
AMERICAN STANDARD OF LIVING 

The everyday world we have today is the creation, in large part, of the many novel technologies 
and manufacturing skills of the last 150 years and of the American institutions that made such 

effective use of them. Change began when iron, steel, and oil became plentiful, when the steam 
engine began powering the factories of the industrial revolution, and when railroads and the 
telegraph wire were invented and penetrated the rural isolation in which most of the world's 
population had always lived. The inventive capability and ingenuity of individuals brought forth one 
striking invention after another. Electricity for lighting supplanted the dim light of candles and 
kerosene and this in turn was followed rapidly by telephone and radio linking the world together. 

With this remarkable surge of invention of new products and the equally remarkable ability to 
manufacture them in volume, the modern world appeared, and in the last hundred years much ofthat 
modern world was invented and made in America. Television followed radio, the automobile followed 
the railroads, airplanes provided unprecedented speed and linkage over vast distances. All this made 
possible an abundance of jobs in a growing economy and a standard of warmth, cleanliness, food, 
medical care, transportation, and entertainment at home that was not even thought of 150 years ago. 

This great surge forward in the standard of living can be continued, but it is not automatic and to 
some extent the necessary leadership and initiative are no longer resident in the United States. 

All the ingredients for great steps forward are at hand. To the role of the individual inventor we can add 
today the great power of invention represented by organized scientific research. The great strides 
taken by science, an area in which the U.S. leads the world, have led us to an understanding of the 
fundamentals of nature that is unprecedented. This understanding will allow us to develop new 
materials that are lighter, stronger, and more durable than those of today, and the new fundamental 
understanding of the workings of living organisms is leading us toward the cures of diseases once 
thought incurable. The computer and new modes of communication, such as optical fibers, will 
allow us whole new worlds of possibilities, new modes of work done from the home, a whole new 
level of intelligent machinery, and will point the way toward a new world and to a higher standard of 
living. 

With the knowledge we have today, we can make these transformations with a knowledge of our 
environment and a concern for it that can avoid the negative environmental impacts of the earlier 
industrial revolution. 

Nevertheless, in the United States over the last fifteen years we have seen a slowing in the increase 
in productivity as measured by output per hour worked. Our Gross Domestic Product continues to 
improve, but in recent decades this has depended more on the increase in the size of the labor force 
than on increased labor productivity. America is producing more, but it is by working more hours. 
Yet in most other industrialized countries productivity continues to increase, rapidly approaching 
American standards. Will they pass us? How can we do better? We need to increase investment and 
savings, enhance the quality of our labor force, and spur innovations. We focus on the latter. 
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America and American institutions responded to the technologies of the first industrial revolution 
and as a result our standard of living was what the rest of the world aimed to achieve. We must take 
it as our goal to play a leading role in the innovation that will stimulate the next industrial revolution 
as well, so that our children and grandchildren will live far better than we do today. 

To meet this challenge, we need three basic things. 

1) We must ensure the flow of new ideas and new understanding that are basic to the creation of new 
materials, new communications, a new standard of health care and the care of the environment. New 
ideas can occur anywhere - on the production line, in industrial laboratories, and in the great 
systematic scientific developments based on the American university system. This nation and thi's 
government must be sure that America leads the world in the generation of ideas and hence in basic 
research, and continues to be a leader in the development oftruly new technologies. 

2) We must be expert at translating both new ideas and new technologies rapidly into significant new 
products. This can often call for facing great and unpredictable uncertainties, and sometimes many 
years of trial and error, but it can result in the start of whole new industries. 

3) We must revive the great American tradition of manufacturing so that we not only start but also 
build and retain great industries. American manufacturing ability built and then steadily improved 
the first great fleets of automobiles at a time when automobiles were still a toy of the rich in the rest 
of the world. That same ability poured out the great armadas of tanks, ships, and planes that turned 
the tide of World War II. Today there are new ways of manufacturing that must be mastered. In 
particular, we must master a process of continuously improving existing products, often based on 
new technologies, if we are to invent new products and start new industries, and not see these go 
overseas as others manufacture improved versions of what we invented. We have seen this happen 
in important industries such as automobiles, semiconductors, and consumer electronics. 

Many of these new technologies also hold out the possibility of significant advances in the service 
industries as well. These industries make up much of today's economy, and progress in these must 
also be a significant part of what we aim to achieve. 

All three of these things are necessary. Ideas without product cannot produce increasing prosperity. 
New products or approaches that do not lead to sustainable industries are also not adequate. We 
must invent, commercialize, manufacture, and improve. 

We will now list some possible actions. However, nothing listed here is as important as a Presidential 
commitment to American industrial effectiveness, and to using technology, organization, and knowledge to 
raise the American standard of living for all of our people. We have the technology and the people to 
do this. If the President makes this a visible goal, like education, formulations of that goal and many 
ways to move toward it will emerge. 

In support of the first of these objectives we must provide an adequate and balanced support of 
university based basic research. The federal government has a long and proud history of supporting 
basic research since World War II, and many of the great possibilities of the future, particularly the 
health improvements based on molecular biology, owe their existence to the federal support that 
made fundamental understanding possible. 
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However, there has been a natural tendency to support large numbers of people at the expense of 
facilities, with the result that today many of our finest scientists work in obsolete labs and use 
equipment that is out of date and inadequate or inferior to that in use in other countries. For this 
reason we propose government action to modernize the university/research infrastructure and ensure its 
uptodateness in the future. This is a necessary step if we are to continue to lead the world in the 
generation of new ideas. 

The evolution of new ideas into a form that can become a product or process can be difficult or slow. 
This is enormously important, since the gap between idea and product can be great and its bridging 
can be the work of many years and sometimes of decades. In this area of development of new 
technologies we are being challenged as never before by a new and long range Japanese effort and by 
the rapid growth of new foreign laboratories and capabilities. 

Here the economic climate can play an important role by being one in which the formation of new 
entrepreneurial companies can take place, and one in which established companies will continue to 
invent and invest in the improvement of existing products. But some technologies take a long time 
to develop and the developer takes great risks and may not, because of the time lags involved, 
capture all the benefits. For these important generic technologies the government can play a role 
through helping support generic advanced technologies in close cooperation with those who use them, as 
it did in the past in agriculture, or in supplying key facilities as it did effectively in the early days of 
the aviation industry with wind tunnels. 

In this connection our national labs contain a great resource. Today we spend $22 billion a year on 
national labs that are capable of scientific and technical work of a high degree of sophistication. 
However, many of the missions of these labs had their origins in, or were influenced by, the long 
history of the cold war. These labs have served our country well in the past, and we must be sure 
that they serve it well in the future. In the more benign atmosphere of the post-Cold War world 
there is the possibility of redirecting this great force toward bettering our standard of living rather 
than to warding off a threat that now has greatly diminished. The federal government should, in a 
manner informed by the input ofpotential users, undertake a process of assigning new missions to some of 
these laboratories in such a way that they become sources of new technologies that contribute to 
conservation technologies, to better energy technologies, to a better environment, to the nation's 
infrastructure, or to better industrial products. 

On the third point, manufacturing and development are necessary if these ideas are to provide new 
products and new jobs. Manufacturing today is neither dull nor routine nor static. It has changed 
and continues to change enormously in organization and management and in its technology. It is an 
important area of invention, and new processes for manufacturing and new techniques for product 
design and improvement are an important source of this country's progress. We should take it as one 
of our national goals to lead the world in manufacturing or we will not benefit from our own ideas. 
The federal government can help through stressing manufacturing in its support of engineering 
education, through the award of fellowships in research on manufacturing technologies, through 
recognizing great achievement in manufacturing as it does today in science and technology , such as 
a National Medal of Manufacturing, and by a continuing stress on and recognition of quality as it 
does today in the Malcolm Baldrige Award. We should support the emerging Federal Initiative in 
this area. 
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In addition we need to find ways to build up the use of technology in the large and important service 
sector. 

In general the support ofeducation helps industrial leadership, so that the Presidential goals in education 
are complementary to the goal of industrial leadership. However, there are certain aspects of 
education that are especially supportive of technology and manufacturing. Practical "vocational" 
education, education for work, as well as education for manufacturing and production in the 
engineering curriculum must be raised both in content and in prestige, and this can be supported by 
federal initiatives that make curriculum development practical as well as putting the prestige of the 
government behind the dignity of this work. Training for work, i.e., development of the skills 
needed on a manufacturing line, etc., is far more developed in Japan and Germany, for example, than 
in the U.S. This is in part a question of prestige. In the U.S. there is a feeling that not going to 
college is second rate, and that more abstract knowledge is better than being able to do things. We 
need to change this point of view to a recognition that both matter. This lost emphasis on practical 
skills has already over a period of many years led to a downgrading of manufacturing within 
companies. We now need more reward and recognition of manufacturing skills, an improvement in 
design for manufacturability, and in the many inputs to improved manufacturing that can originate 
from the workers themselves. Training for work needs to be revitalized in the nation's schools, and 
in community colleges. Training in industry must be encouraged for the present work force. 
Investing in workers' skills should be a normal part of industrial life; we caqpot wait for revitalized 
schools to produce a whole new work force. 

It is important for the President to enlist industrial leaders in an area in which they are so important 
and to hear from them what particulars would make a difference to their particular industries. 
Industry must go beyond the platitudes of a balanced budget, etc. The resulting visibility of the 
President committing to industrial strength as a major national goal alone will make a great 
difference. 
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THE PRESIDENT'S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY 

REPORTS 

The President's Council of Advisors on Science and Technology has produced reports on a variety 
of science policy topics. Copies of the following reports may be obtained free of charge from the 
Office of Science and Technology Policy, Executive Office of the President, Washington, D.C. 
20506; (202) 395-4692. 

Achieving the Promise ofthe Bioscience Revolution: The Role ofthe Federal Government 
Daniel Nathans, Chairman 
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Solomon Buchsbaum, Chairman 
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Charles Drake, Co-chairman 

Megaprojects in the Sciences 
John McTague, Chairman 
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David Packard, Chairman 
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Science, Technology, and National Security 
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