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Recent public opinion surveys indicate 
a continuing, if not growing, high regard 
for scientists and engineers (1). They are 
seen as being responsible for much of 
our country's past success. They are 
looked to as those members of our so- 
ciety whose work will most likely be re- 
sponsible for our succeeding in the fu- 
ture. 

This is a great vote of confidence. But 
to many of us, this comes as something 
of a surprise. Some, I am sure, feel am- 
bivalent about it. Do we deserve this 
trust and faith? Or is the public too na- 
ive? 

On the other hand, do we underrate 
ourselves-our past performances and 
our current capabilities? Could it be that, 
in view of the immense problems and un- 
certainties ahead, we are suffering from a 
new lack of confidence-a failure of 
nerve? 

Still more questions come to mind: To 
what extent are we responsible for the 
technological backlashes of our previous 
successes, and can we correct them and 
avoid others in the future? Finally-and 
perhaps most important-can we justify 
the public's confidence in us by gener- 
ating further advances in science and 
technology that can be used creatively to 
build a better world? 

These are among the questions I 
would like to address in this article, 
trying to place my comments in some 
perspective with the realities we all rec- 
ognize, and particularly with those that 
have been thrust before me since I have 
assumed the role of Science and Tech- 
nology Adviser to the President. 

The answers are important. For, if the 
public is right-and I believe that in large 
measure they are-it may be time for 
some new attitudes and actions on the 
part of the science and engineering com- 
munities. Among them must be a new 
spirit of self-renewal and cooperation 
among our professions, new self-asser- 
tion and positive attitudes about our fu- 
ture roles, new confidence in the future 
creativity of science and technology. In 
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short, we should rise to meet the public's 
image and expectations of us. And, in 
doing so, we may just find that the hard 
support-the federal budgets proposed 
and the congressional appropriations and 
authorizations approved-will grow ac- 
cordingly. We may also find that our in- 
stitutions and political factions may yield 
to the changes necessary to allow our 
best science and technology to shine 
through. 

Many may be skeptical about this. 
Many may have doubts about the appro- 
priateness of this kind of clarion call to 
science, so let me spend some time justi- 
fying it. As I go on, perhaps you will see 
some of the reasons for my optimism and 
for the need for initiating new attitudes 
and ideas to promote the positive power 
of our professions. 

I will begin with some basics. Every- 
where one looks today, it is apparent 
that the success of science is essential to 
human survival. Human numbers, hu- 
man institutions, and human expecta- 
tions demand the extension and applica- 
tion of human knowledge. Not to meet 
that demand does not mean limiting 
growth or moving toward any kind of 
stability. In the dynamic world we have 
created, it means fomenting human mis- 
ery, economic collapse, social upheaval, 
and, at worst, war. The choice before us 
then is not one of growth or no growth- 
as was popular to debate a few years 
ago-but between various approaches to 
controlling and directing growth in the 
most constructive and humane manner. 
It is toward this end that science and 
government and industry and the public 
must all work together, building not only 
the technological systems but the institu- 
tional ones that will make our complex 
society serve the best interests of all. 

On this account, let me turn to some 
interactions between science and gov- 
ernment-particularly this Administra- 
tion, which I have had an opportunity to 
come to know. I have been encouraged 
during my contacts in Washington-in 
the White House, the agencies and the 

Congress-by the attitudes I have dis- 
covered toward science and technology. 
Working with these people on the diffi- 
cult problems of science and technology 
policy, the problems of university re- 
search, and the budget has shown me 
that there is an underlying confidence in 
our ability to search out the answers to 
these problems. 

The President, in particular, holds a 
strong belief in the capabilities and po- 
tential of science and technology and 
has, on several occasions, expressed his 
personal concern over maintaining their 
health in America (2). The latest of these 
expressions was in his State of the Union 
Message to the Congress, wherein he 
spoke of the Administration's proposed 
budget increases for basic research (3). 
In viewing the President's attitude and 
ideas on science and technology, one 
must be cognizant of a number of 
things-dilemmas of politics and nation- 
al priorities. 

First and foremost is the matter of na- 
tional security-which has become, over 
the years, a euphemism for the complex 
issues of war and peace. Every president 
who comes to power perceives himself 
as a man of peace and hopes that the his- 
tory of his administration will prove him 
so. But each one also finds himself in- 
heriting a classic dilemma, that of having 
to perpetuate peace through military 
strength, when he recognizes that the ul- 
timate security lies in other directions. It 
is still one of our greatest human trage- 
dies that we must depend on military su- 
periority-to the point of today's mas- 
sive concentration of nuclear might- 
more than using the same capabilities 
and resources that gave us that superior- 
ity to attack the underlying causes of 
global insecurity and war. The situation, 
of course, is universal. Today, world 
military expenditures exceed $350 bil- 
lion, of which some $30 billion is for mili- 
tary R & D (4). An enormous amount of 
good works could result if such capital 
and intellectual resources were chan- 
neled in other directions. 

This situation, however, is of the 
greatest concern to this President. And, 
while he knows he cannot reverse it 
overnight, he wants very much to begin 
to take measures in that direction. A first 
step has been toward holding back on the 
introduction of unnecessary new sys- 
tems, such as the B1 bomber. This is 
being coupled with a move toward great- 
er efficiency and proficiency to hold 
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down the cost of military expenditures 
without compromising our technological 
advantages. 

On the other side of the scale-the 
more positive one-the President is 
directing the Administration toward re- 
solving some of the underlying causes of 
global unrest and strife. Along this line, 
new initiatives are being taken to aid 
developing nations, attack hunger and 
poverty, improve world health, and 
stimulate economic growth. The Panama 
Canal Treaty is a key example. 

In the coming year, we will be review- 
ing and possibly revising our entire for- 
eign aid system. We will be taking new 
initiatives to improve the policy under- 
lying East-West and North-South tech- 
nology transfer, as well as examining 
our exchanges with the U.S.S.R. and 
other countries. And we are already at 
work on constructive proposals for the 
forthcoming United Nations Conference 
on Science and Technology for Develop- 
ment, now scheduled to be held in 
Austria in 1979. 

In moving in these directions, we are 
working in the belief once expressed by 
Robert A. Millikan when he said, "War 
will disappear like the dinosaur when 
changes in world conditions have de- 
stroyed its survivor value" (5). In initiat- 

ing and carrying out such changes, I can 
assure you that the President looks to the 
science and engineering communities for 
a great deal of help. Knowing these com- 
munities, I am confident such help will 
be forthcoming. And I will use my office 
to cooperate with you in bringing your 
ideas and your interests to the attention 
of the Administration and to keeping you 
informed of ours. We have tried to do 
this over the past year and will continue 
to do so even more effectively in the 

days ahead. 
In working together to "make the di- 

nosaur disappear"-to build a better 
world-what are some of the major is- 
sues on which we must focus strongly? 
Where does the Administration's inter- 
ests lie? And where can the greatest con- 
tributions come from science and tech- 
nology? 

Let us first look at the economy. Next 
to the weather it is a subject on every- 
one's mind. This is not because we are in 
a recession, but because many economic 
analyses raise doubts about our ability to 
maintain the vitality of future economic 
growth. Such growth is not only essen- 
tial to our domestic well-being but is a 
keystone to global economic progress, to 
economic conditions among other indus- 
trial nations and to our ability to assist 
the developing countries. 

Some of the conditions that now seem 
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to be chronic here are also endemic 
throughout the world-persistent infla- 
tion, a high rate of unemployment, and a 
decline in the rate of our productivity 
growth. 

An interesting point about productiv- 
ity growth is that, while it is slipping in 
the advanced countries, it is rising in the 
developing ones. The reasons for this 
have a profound implication for science 
and technology, particularly for industri- 
al R & D. They have to do with the fact 
that many of our intermediate tech- 
nologies and even some of our high tech- 
nologies are being successfully adopted 
by the developing countries, which, on 
some items, can now successfully com- 
pete with us. A recent study by econo- 
mists with the General Agreement on 
Tariffs and Trade (GATT) (6) reveals 
that, after growing at a rate of about 6.5 
percent per year in the early 1960's, 
overall manufacturing production in the 

developed countries slipped to a rate of 
4.7 percent in the early 1970's, and, since 
then, has been essentially flat. In such 
areas as steel, textiles, and light manu- 
facturing, productivity rates since 1973 
have actually declined in the advanced 
nations. At the same time, however, the 

developing nations have been increasing 
their share of trade, based on industrial 
items such as textiles and light manufac- 
tured goods; and this includes some 
higher technology goods such as elec- 
tronic items. This kind of production in 
the developing countries grew at a rate of 
8.5 percent last year, while, in the ad- 
vanced nations, it barely rose to its 1974 
level (4.7 percent) (6). 

Along with this, it should also be noted 
that innovations and new industries pro- 
vide the highest rates of productivity, 
which tend to decline as the industry ma- 
tures. This is one of the factors behind 
Japan's economic success, a factor not 

widely recognized. 
There is a significance to all this, 

which we should ponder and heed. To 
some extent, we can applaud the fact 
that there are developing countries suc- 
cessfully adopting manufacturing that 
will raise their productivity and living 
standard. The whole point of develop- 
ment is "to make the poor productive" 
(7). However, as this transfer of tech- 

nology and industrial capacity takes 

place at one level, it is essential that the 
advanced nations continue to advance in 
their innovation and productivity. Other- 
wise, the major markets will begin to col- 
lapse around the world, we will be re- 

sorting to protectionism instead of indus- 
trial creativity to save our domestic 
economies, and eventually global eco- 
nomic chaos will ensue. 

In speaking of making the poor pro- 
ductive, we must consider this an inter- 
national imperative of the highest prior- 
ity. We in the advanced nations have giv- 
en the poverty-stricken people of the 
world aspirations for a better life. But, 
under current conditions, these can nev- 
er be achieved. The resources-food, 
energy, materials-are not available in 
the amount or at the cost that can make 
this possible. Unless science and tech- 
nology can help to bring this about, we 
all face profound economic and social 
stress. 

The harsh truth is that we are now 
very much locked into a dynamic system 
of global economic growth, and it is one 
based largely on technological change 
and innovation. This is a major con- 
cern, not just for the United States, but 
for all the industrial nations and the rest 
of the world. There are enormous pres- 
sures ahead for us to innovate and im- 
prove productivity. 

One driving factor is employment. 
During the next decade, it is essential 
that this country create jobs for a rapidly 
expanding labor force. The situation is 
even more urgent on a worldwide basis. 
While there is some hope that global 
population growth may level off in the 
decades ahead-leaving the world with 
between 6 to 8 billion people to feed, 
house, and clothe in the next century- 
we know that, by the year 2000 (only 22 
years away) there will be some 1.9 billion 
potential workers in the world. This 
means an additional 1 billion newcomers 
to accommodate in the global work 
force. On the basis of the same con- 
servative growth calculations, that labor 
force will grow to between 3 to 4 billion 
by the year 2050 (8). I am sure that I need 
not dwell on the economic and social 
consequences of all this. 

The crucial point is the need for in- 
novation. And a principal basis of in- 
novation today is research and develop- 
ment. This is one reason why we are 
concerned with the state of industrial 
R & D in this country and why the Ad- 
ministration will be focusing much atten- 
tion on it in the coming year. 

Of course, all our hopes for increased 
industrial production, and economic 
growth in general, are contingent upon 
an adequate supply of energy. The ener- 
gy situation has been particularly agoniz- 
ing. It represents a political, as well as a 
scientific and technological challenge of 
the first order. We know that some time 
in the next century, we will achieve a vir- 

tually unlimited, renewable and clean en- 
ergy supply. The immediate problem, 
that of the coming decades, is getting 
from here to there in the face of dimin- 
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ishing oil resources without large-scale 
economic dislocation. 

To achieve this essential energy transi- 
tion without severe economic problems, 
we have to take certain measures. We 
must make a major effort in con- 
servation. We must switch to coal as our 
principal fossil fuel. And we must rely on 
the best nuclear technologies to serve as 
the balance of our energy budget. All of 
this will be required to buy us the time to 
develop and bring on line the other ener- 
gy resources we will be depending on in 
the future. 

Energy is so important that we have to 
pursue many bets; we have to develop 
technologies that involve taking both the 
hard and soft paths. We are taking this 
approach in our new energy R & D bud- 
get. In that budget, support for geother- 
mal is up 23 percent; solar electric is up 
23 percent; conservation is up 27 per- 
cent; biomass is up 28 percent, basic en- 
ergy science is up 26 percent; advance 
reactor and breeder research is up 22 
percent (even with the cutback on the 
Clinch River project); and fusion is up 18 
percent (9). 

Another important human need and its 
source-food and agriculture-can be 
set set forth by a few facts. 

Here are some of them, and not partic- 
ularly in order of importance: (i) Agricul- 
ture is this country's largest industry, 
with assets of over $531 billion. (ii) The 
food and fiber industries are the nation's 
biggest employers, with between 14 and 
17 million people working in some phase 
of them from growth to sales. (iii) Since 
1971, U.S. agricultural exports have trip- 
led, to a record $24 billion last year. This 
has made a net contribution of $10 billion 
to our balance of payments. (iv) The 
United States supplies about half of the 
grain that moves in world trade and 
three-fourths of the soybeans. It pro- 
vides about 70 percent of all the food aid 
(10). 

But on the other side of the coin are 
the following: (i) Most nations are chron- 
ic importers of food, with the situation 
growing worse. While 45 exported food 
or were self-sufficient in 1950, only 19 
nations did so in 1974, with four coun- 
tries, including the United States, ac- 
counting for more than 90 percent of the 
exports. (ii) During the period from 1961 
to 1974, 39 of the 86 developing coun- 
tries, accounting for 24 percent of the 
Third World, had population growth in 
excess of food supplies. Eighty percent 
of the entire Third World's population 
demand for food was in excess of its sup- 
ply. (iv) U.N. demographers point out 
that, merely to maintain the present des- 
perately low level of per capita consump- 
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tion, cereal output would have to in- 
crease by something like 30 million tons 
a year, which amounts to two-thirds of 
the Third World's average imports dur- 

ing the years 1970 to 1975. By the year 
2000, with a population of about 6.2 bil- 
lion and an annual growth of 110 million, 
the grain shortfall, other things being 
equal, will have increased by 70 percent. 

Taken all together, these facts indicate 
a remarkable success story for American 
agriculture while, at the same time, 
throwing up an awesome new challenge 
to our agricultural research community. 
I emphasize the latter, especially be- 
cause it appears that the heaviest bur- 
den, for developing ways to meet future 
food needs, lies with them. The key to 
future agricultural productivity in our 
country, and to development of agricul- 
ture in the Third World-the tropics and 
arid regions where those countries lie- 
is in new research. It is in such research 
areas as: (i) biological nitrogen fixation 
to reduce the demand for chemical fertil- 
ization, their energy use, cost, and envi- 
ronmental impact; (ii) photosynthesis in- 
crease to improve plant efficiency and 
hence crop yield; (iii) genetic research to 
allow the rapid development of crop 
plants that can withstand stresses associ- 
ated with weather and climate change, 
diseases and pests; (iv) integrated pest 
management systems to help reduce the 
use of chemical pesticides and alleviate 
the huge food losses attributed to pests. 

Also to be included in this list should 
be the work to develop food, fiber, and 
other new commodity crops that can be 
economically grown in arid lands, in sa- 
line soils, in the humid tropics, and on 
other lands and under other conditions 
not now amenable to agriculture. There 
are encouraging signs today that this can 
be done; among these are the tropical 
leucaena plant which may be an impor- 
tant new source of forage (11); the 
winged bean, a protein-rich food for hu- 
mans; the jojoba plant, a potentially im- 
portant source of wax and oil; and the 
guayule bush that has produced a suc- 
cessful rubber, both able to grow and be 
cultivated in the desert (12). 

These offer just some of the proof that 
today we are using only a small fraction, 
about 1 percent, of the world's 350,000 
species of plants. In fact, we depend on 
less than 20 of them for our major food 
and fiber crops (13). There is also a grow- 
ing interest today in the potential use of 
crops, crop residues, and biomass in 
general for fuels. Bioconversion is rapid- 
ly becoming a household word in energy 
circles. 

All this indicates that the great agricul- 
tural revolutions still lie ahead of us, and 

the key to them is research. I think we 
are recognizing this in our new agricul- 
tural programs with their emphasis on 
basic research. For example, in the com- 
ing fiscal year, the U.S. Department of 
Agriculture will double the funding of its 
recently initiated extramural competitive 
grants program-from $15 million to $30 
million-and most of this will go for bas- 
ic research in the areas of interest I men- 
tioned before (14). The National Science 
Foundation also is supporting increased 
basic research in the biological sciences 
related to plants. 

We cannot discuss agriculture without 
thinking about climate and weather. And 
these have been things it is difficult not to 
think about these past 2 years. Our most 
immediate concern, of course, has been 
with weather variability as this is where 
the impact has been-from droughts, se- 
vere cold, and, this year, winter storms. 
Some climatologists believe that such 
variability is part of the pattern of longer- 
range climate change. We are interested 
in both, as they are going to have a wide- 
spread impact on human activity-our 
agriculture, energy needs, and many oth- 
er aspects of our lives. The Administra- 
tion and the Congress have both shared 
their concern over the need for a Nation- 
al Climate Program. We are moving 
ahead with an interagency climate re- 
search program this year. The Depart- 
ment of Commerce's National Oceanic 
and Atmospheric Administration will 
serve as the "lead" agency in this pro- 
gram, which will include the departments 
of Agriculture, Commerce, Defense, En- 
ergy, and Interior, along with the Envi- 
ronmental Protection Agency, National 
Aeronautics and Space Administration 
(NASA), and National Science Founda- 
tion (NSF). The President's 1979 budget 
for this program will be $104 million, a 39 
percent increase over this year's funding 
of climate research (14). 

Climate represents, in a sense, one of 
our major environmental issues, but also 
one of the least controllable; we will be 
studying extensively man-induced ef- 
fects on it, such as that of increased car- 
bon dioxide in the atmosphere as a result 
of human activity. There are a great 
many other important, and perhaps more 
controllable, environmental issues of im- 
mediate concern to this Administration. 
The President maintains his abiding in- 
terest in the environment. He feels 
strongly that it is possible-and essen- 
tial-for science and technology to help 
us advance in the most environmentally 
beneficial way, making certain that our 
advances today are not made at the ex- 
pense and to the detriment of future gen- 
erations. One of his highest priority envi- 
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ronmental interests at this time is the Ad- 
ministration's legislative proposal con- 
cerning the preservation of Alaska's 
wilderness and wildlife. This legisla- 
tion-which proposes the creation of 
92.5 million acres of National Parks, 
Wildlife Refuges, Wild and Scenic Riv- 
ers, and National Forests-provides us 
with a historic opportunity (15). As Sec- 
retary of Interior, Cecil Andrus, stated 
before Congress last month: 

Alaska is a rare second chance for us as a 
people-a chance to preserve a major portion 
of our natural heritage-to strike a balance 
between extracting important natural re- 
sources and protecting our last great region of 
wildlands. Through enactment of our pro- 
posals, we can be certain that the crown jew- 
els of Alaska-its most spectacular natural 
environments, recreations areas, and wildlife 
habitats-will remain intact for the benefit of 
our Nation's citizens. 

Alaska, as you may know, offers enor- 
mous opportunities for scientific re- 
search. And the Department of Interior 
sponsors scientific investigations there 
by biologists, archeologists, anthropol- 
ogists, and geologists. 

While we try to preserve our last pris- 
tine environments in Alaska, we face 

great environmental challenges in the 
rest of our country. One of the most im- 

portant of these has become dealing with 
the numerous toxic substances and other 
chemicals we introduce into our environ- 
ment, workplaces, and consumer prod- 
ucts. We live in a sea of chemicals. The 
latest computer registry of the Chem- 
ical Abstract Service contains some 
4,039,907 distinct entities, and the num- 
ber of entries is now growing at the rate 
of 6000 per week. Of these, of course, 
only some 63,000 are estimated to be in 
common use (16). In any case, you can 
see in this the great challenge we have in 
evaluating and controlling the environ- 
ment and health effects of all this. 

I am encouraged by the many ways we 
are attacking this problem today and the 
progress we are making. Just recently, 
we have taken the important step of or- 
ganizing an interagency group of the four 
federal agencies that must deal with this 
situation-the Food and Drug Adminis- 
tration, the Environmental Protection 
Agency (EPA), the Occupational Safety 
and Health Administration, and the Con- 
sumer Products Safety Commission. Un- 
der this new arrangement, we hope these 
agencies can effectively coordinate their 
efforts in establishing uniform standards 
and guidelines for industry to follow in 
testing the health and environmental 
consequences of their products. Togeth- 
er with cooperation by the government 
and industry in implementing the Toxic 
Substance Control Act, and newly fund- 
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ed EPA programs to examine and antici- 
pate problems associated with intro- 
ducing new substances into the environ- 
ment, I believe we are moving in the 
right direction. On the broad environ- 
mental front, it is encouraging to see that 
federal outlays to support environmental 
programs in 19 agencies and departments 
will increase by 11 percent in 1979 (14, p. 
287). This covers a wide range of activi- 
ties in pollution control and abatement, 
basic environmental sciences, and pro- 
tection and enhancement efforts. 

Environmental factors continue to 
have a major influence on the state of hu- 
man health-and I want to say a few 
words about this important subject. Our 
progress has been notable. Life expec- 
tancy has climbed. The percentage of 
deaths due to major diseases over the 
past 25 years has decreased, in some cas- 
es remarkably: In heart disease, still our 
major killer, it is down more than 24 per- 
cent; deaths due to stroke have dropped 
32.5 percent; influenza-phenomena mor- 
tality has dropped 35.5 percent; deaths 
due to hardening of the arteries has de- 
clined 53 percent; and even the mortality 
due to diabetes, our third largest health 
problem today, has dropped 12.6 percent 
(17). 

While these are encouraging signs, 
with much credit due to the medical pro- 
fession and to advances in the basic bio- 
medical sciences, we recognize the great 
health challenges ahead. Many of them 
are due to environmental causes and 
stressful conditions of our society. Can- 
cer, of course, is the prime example. It 
is one that must be attacked from 
all fronts-reducing the environmental 
causes, including those self-inflicted, 
such as smoking, and working toward a 
scientific understanding of the biological 
basis of the disease. In the coming year, 
such work will be increasingly supported 
by the addition of funds going into basic. 
research at the National Cancer Insti- 
tute. 

I have placed considerable emphasis 
throughout this article on the need for re- 
search. We have been particularly 
pleased that, with the President's sup- 
port, we have been able to increase the 
1979 fiscal year federal funding for basic 
research by about 11 percent (14, p. 305). 
For those of you who wonder how this 
came about, let me say that it was a pro- 
cess that started during a recent preview 
when certain issues were identified in 
the Office of Management and Budget 
(OMB) planning sessions with the Presi- 
dent. Subsequently, there were a num- 
ber of meetings in which OMB and 
OSTP met with leaders in science and 

engineering from universities, industry, 

and the government to review their im- 
pressions of trends, issues, and alterna- 
tives. We also worked with the Vice 
President, Cabinet members, and the 
heads of NASA and NSF. All this and 
more culminated in a proposal to the 
President describing the problem and 
suggesting new increases in basic re- 
search funding. The President agreed to 
our recommendations. The outcome is 
that the proposed federal obligational au- 
thority for support of the conduct of bas- 
ic research will total more than $3.6 bil- 
lion, a 10.9 percent growth over fiscal 
1978 (about 5 percent real growth) (14, p. 
305). 

I should note here concerning this 
outcome that we have been working 
with executives of the federal science 
agencies to see that this funding growth 
will be used appropriately-that is, first, 
that it is invested into the promising 
areas of scientific inquiry and, second, 
that it is used to ameliorate some of the 
problems associated with the perform- 
ance of research in colleges and universi- 
ties, including obsolescence of equip- 
ment, lack of opportunities for young in- 
vestigators, and the paperwork burden 
associated with proposing new research 
directions. 

During the course of our interactions 
on research with the departments and 
agencies, the President queried the Cabi- 
net members on what they thought some 
of the important research questions of 
national interest were. Here are a few 
examples cited by the Cabinet officers: 
Can simple chemical reactions be dis- 
covered that will generate visible radia- 
tion? How does the material pervading 
the universe collect to form complex or- 
ganic molecules, stars, and galaxies? 
What are the physical processes that 
govern climate? How do organisms in 
the deep sea influence the productivity of 
the ocean? Can new homogeneous cata- 
lysts be prepared that will catalyze 
chemical processes important to the 
chemical industry? What are the limits 
for communications use of the channel 
capacity in the visible spectrum? What 
are the factors-social, economic, politi- 
cal, and cultural-which govern popu- 
lation growth? At what rate will atmo- 
spheric carbon dioxide concentrations 
increase as a result of increased use of 
fossil fuels? How do cracks initiate and 
propagate in materials? How do cells 
change during growth and development? 
What are the mechanisms responsible 
for sensory signal processing, neural 
membrane phenomena, and distinct 
chemical operations of nerve junctions? 
How can structures be designed and con- 
structed to be both economical and 
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earthquake-resistant? What predisposing 
factors govern cellular differentiation 
and function in plants and animals? 

I began with many questions and I am 
concluding with many still to be an- 
swered. I have covered only some of the 
many activities in which I and my office 
have been involved-such issues as hu- 
man nutrition, dam safety, earthquake 
hazards, mineral policy, space policy, 
and many other important matters. We 
are hard at work on what we feel are 
some of the major issues of our times. It 
is essential that all work in the basic sci- 
entific disciplines advances and provides 
a sounder basis for our science policy de- 
cisions. The work of the scientist must 
continue to merit and earn the esteem 
with which the public holds science and 
scientists. 

We owe those who support us and 
place their hopes in us a very frank and 
honest appraisal of what we realistically 
can and cannot be expected to do, what 
costs and burdens must be borne to fulfill 
those expectations, and the uncertainties 
and risks that lie ahead for all of us. 
"The business of the future is dan- 
gerous," Whitehead warned us. 
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We must throw back certain challeng- 
es to them. Nature holds tightly to her 
deepest secrets and reveals them grudg- 
ingly. Patience and endurance are neces- 
sary. As John F. Kennedy once ques- 
tioned, "I don't understand why we're 
suddenly so fatigued. The struggle won't 
be over in this century." There will al- 
ways be uncertainties and unknowns. 
The quality of our science will reflect our 
pursuit of excellence throughout our en- 
tire society-our education, our public 
concerns and interests, and our institu- 
tions. Our technology will never be fool- 
proof or fail-safe, but always dependent 
on the human factor-the quality, dedi- 
cation, and responsibility of our work- 
force. There is perhaps a moral lesson in 
all this-we will get, in the long run, the 
society and civilization we deserve. And, 
as I recall someone once saying, "Why 
not the best?" 
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Addiction to Technology Is One 
Cause of Navy's Shipbuilding Crisis 
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Addiction to Technology Is One 
Cause of Navy's Shipbuilding Crisis 

The Soviet Navy's recent dramatic in- 
crease in its oceangoing capabilities has 
made the U.S. Navy-whose fleet is ag- 
ing and shrinking-anxious to construct 
more ships. But one of the chief obsta- 
cles is the Navy's own shipbuilding pro- 
gram, which has been plagued by delays, 
high costs, and acrimonious disputes. 
Shipbuilders' claims against the Navy 
have reached an all time high of $2.7 bil- 
lion and some ships are being built only 
because courts have so ordered. The 
problem is so serious as to threaten the 
Navy's ability to fulfill its strategic role 
at a time when that very role is the sub- 
ject of widespread debate. 

The Carter Administration has begun 
to urge general reforms on the Navy by 
using the shipbuilding claims as a lever. 
An Administration budget official recent- 
ly warned a group of Navy admirals and 
others that the problems with the claims 
were the "single most influential rea- 
son" why President Carter had chosen 
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not to accelerate any major shipbuilding 
programs in the fiscal 1979 budget. If the 
Navy didn't make substantial progress 
on the claims within 1 year, Edward C. 
Jayne III told a shocked audience, the 
President would continue to favor Army 
and Air Force budget requests at the ex- 
pense of new Navy shipbuilding pro- 
posals. In short, the Navy leadership of 
carrier admirals who dominate Navy pol- 
icy and feel the most urgent desire for 
more ships to meet the Soviet threat, are 
being told that the less glamorous, pro- 
curement side of the Navy will deter- 
mine whether these wishes are granted. 

But to ex-Navy man Carter, and many 
others, such as John Stennis (D.-Miss.), 
the powerful chairman of the Senate 
Armed Services Committee, plus the 
House Appropriations Committee and 
the General Accounting Office (GAO), 
the Navy claims are only the tip of the 
iceberg. The larger problem has been 
called a "breakdown" in Navy ship- 
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building, an "all time low" in relations 
between the Navy and the private ship- 
yards, and just plain "sick." 

The cumulative message of several ex- 
aminations of the more fundamental as- 
pects of Navy shipbuilding seems to be 
that the Navy is addicted to buying the 
most technologically advanced ships, 
even if this means that initial plans are 
vague, even if constant changes must be 
made during construction, and even if 
costs escalate and production is delayed. 
Many have contrasted this approach 
with that the Navy followed in World 
War II when Liberty-type ships were 
stamped out very efficiently, for a few 
million dollars apiece. 

A destroyer, which cost $5 million 
during World War II, now costs some 
$132 million, but the Navy argues that 
without the advanced electronics, com- 
munications, sensors, and weapons 
which the extra money buys, its ships 
would be little more than "million dollar 
floating targets." 

Yet even the Secretary of the Navy, 
W. Graham Claytor, echoed a popular 
view when he said "there is enough 
blame for everyone" in the shipbuilding 
mess. One charge that has been made is 
that the biggest problem in the program 
is Admiral Hyman G. Rickover, the 78- 
year-old father of naval nuclear propul- 
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