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"Science deals ody with things-not people." 

But does it? 

Some reflections on science, scientists, and the future. 

The fact that social and natural scientists seem to 
have little to say to each other is one of the tragedies 
of modern times. What is it that causes this gulf 
between the two worlds? 

Many people will give you a pat answer. "Science," 
they say, "deals with things; social science deals 
with people." 

Well, aside from the fact that people and things 
have much in common (they are both compobed 
of the same atoms, for example), the statement is 
simply not true. Does science deal only with things? 
Scientists study atoms and molecules; they study 
the earth, the planets, and the stars; they study about 
forces and energy and radiation; about genes and 
viruses and bacteria and cells. All "things," you say. 
And so, in a sense, they are. 

But there are two questions to ask: (1) Why do 
they study these particular things? and (2 )  How do 
they study them? 

The answer to the first is easy: they choose things 
to study that people are interested in. That's silly, 
you may say; people aren't interested in atoms and 
crystals and stars and cells. Aren't they? Oh, yes, 
they are. And they'd better be. People have to in- 
habit this world - this universe. They are also n u d e  
of atoms and molecules and cells. Everything they 
touch and handle is composed of the things the 
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scientist studies. We are what we are because of the 
nature of the world in which we live. 

Every act we perform, every thought we think, the 
very nature and structure of our bodies and minds 
themselves have been conditioned by the thousands 
of millions of years during which living beings have 
evolved on this particular planet. And eventually 
men became men - not because they were built of 
different molecules than other animals, but because 
man was equipped with a brain which could under- 
stand the physical world in which he lived, and, 
understanding it, could adapt himself more perfectly 
to it. And now men are on the verge of a better 
understanding of their own brains. 

Man is a man because lie observes, thinks, tries to 
understand things, and tries to make things useful. 
Man is a man, in short, because he is a scientist- 
because he studies the things that interest him and 
that may be useful to him, or may at least satisfy his 
curiosity. 

Does science, then, have nothing to do with 
people? No - rather, science is people, people think- 
ing. 

How do scientists work? Well, they work like 
people too. They have curiosity; they try to satisfy it. 
They make mistakes, terrible mistakes. But they then 
discover their errors and try to correct them. They 
learn many things, and then they invent theories or 
laws or principles to correlate or explain their find- 
ings. They quarrel with each other about who is 
right or who is wrong about the theories of gravi- 
tation, or of atoms, of cosmology, heredity, disease, 



or bodily hmct~uns. H u ~ i i ~ ~ i  brains struggle mightily, 
trying to understand - and since they are human 
brains, their struggles to learn and to understand 
are limited by human prejudices, human experience, 
human failings. But they struggle on because they 
also have intense human aspirations, yearnings, and 
ideals. 

The psesunlption thcit d scientist deals solely with 
'i group of objective facts which he discmers about 
the physical universe is only part of the story. He 
must correlate and understand those facts, and he 
must iilsu select from <ill the poiisibh- fdct:, tlie pcirticii- 
lar ones that are of interest to him. 'These are truly 
creative piovesses, SO his hunun inttrent. fdliugh, 
limitations, desires, and capacitieis are a controlling 
element iu his credtive cidiievementh. But also con- 
t ro l l inure  his human senses of beauty and order, 
IIIA human instinct to know and to understand; In's 
faith that the world can be understood. 

Science-an intensely human undertaking, 

Science is an intensely human undertaking, is~volv- 
ing not only the personal qualities of individual sci- 
entists, but a vast amount of communication, cu- 
operation, and even conflict, between scientists. Sci- 
entists are people; they work and live and often fight 
as people. And they enjoy the human capacities and 
suffer from human frailties just like other people. 
Science is, in short, d social activity - and in a mod- 
em society it is a very important social activity. 

Is social science, by contrast, exclusively a study 
of people? Granted that its objective is to understand 
how people behave, it must clearly take into ac- 
count the fact that human activities, human living, 
and human relations are enormoudj affected by 
what human beings w e  and what they know. And 
what they know about the physical world and about 
themselves, and how they use this knowledge, is 
determined by the progress of science and technol- 
ogy- 

Can anyone pretend that sociology,  economic^, 
philosophy, psychology, literature, history, or any 
other field of the humanities or social science has 
been unaffected by advances in scientific knowledge? 
Quite the contrary, our whole civilization, our whole 
social and economic system, our culture itsellf, iii 
conditioned by such knowledge. Has not our whole 
social environment been radically altered by the telle- 
phone, the auton~obile, by radio and television? Has 
not tlie whole political environment been revolution- 
ized by nuclear fission and fusion? 

It may be said that none of these things lias 
changed human nature itself. Men still write poetry 
and plays, love their wives and families, quarrel with 
neighbors over the back fence, brag about their own 
grandchildren and criticize everyone else's - just as 
they have always done. But the family arguments to- 
day often center around who gets to use the car, or 

which T V  progain w e  shall wdtdi. 
All our activities are affected by technology. 
An international crisis arises and the world's states- 

men are instantly on the phone, and the next day are 
meeting personally in New York, London, Geneva, 
or Berlin. 

Oldtime educators wring their hands because col- 
leg& no longer teach Latin and Greek - to htudcnts 
who want to learn about electronics and space, 

A t1u'rt-y yecirs' war is now unthinkable - and we 
wonder it the next war will last thirty minutes! 

A iii'ijor battle of the Will of 1812 v w a  fouglit 
weeks after the peace treaty had been signed but 
before iJie uems of the w u ' a  ending l i d  crossed tlie 
Atlantic. 

The point is ob\iuiis: the soei'tl scientist win, be- 
lieves that science and technology hine no bearing 
upon human beings is as obsolete as the dodo. 

Conversely, the scientist or engineer who is uncoil- 
cerned with the social implications of new disc:overies 
and new inventions is equally obsolete. 

That last statement may surprise you, for it is a 
common aphorism that scientists and engineers care- 
lessly toss out their discoveries to a waiting, or un- 
suspecting, or even unwilling world with no thought 
of wliat the consequences may be. 

Discoveries and consequences 

There is some truth in this. When a wholly new 
discovery in basic science is made, the scientist can't 
possibly ask himself what the social consequences of 
his discovery will be before he makes it. No one 
knows whether, or when, he is going to turn up a new 
idea or a new fact. Nor can he have any idea what 
it will be and, still less, whether it may have any 
applications, useful or precarious. Even after he 
makes his discovery, its applications are usually 
wholly unknown or obscure. The men who created 
the theory known as quantum mechanics could not 
have dreamed that this would lead to a revolution in 
the chemical industry, to a whole new era in tran- 
sistor eelectronics, to computer machines that stagger 
the imagination with their speed and potentialities - 
much less to an understanding of atomic nuclei which 
led directly to practical attainment of nuclear energy 
devices. 

Similarly, Einstein, back in 1905, could not pos- 
sibly have foreseen the consequences of his relativity 
theory, either in an enlarged understanding of the 
universe or in the creation of atomic bombs. Nor 
could any one of the other thousands of physicists, 
mathematicians, chemists, biologists, or geologists 
vho in the past one hundred years have contributed 
to d vastly increased understanding of the physical 
world have anticipated how his discovery could have 
contributed - along with others not yet made- to 
any discernible impact on society as a whole. 

The engineer or applied scientist may be in a sliglit- 
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Sltoz~ldn't the scientists have refused to make an atomic bomb? 

Should they now refuse to  make other new weapons? 

ly different position. He is seeking to use existing sci- 
entific knowledge to develop devices which will be 

wple or to society. In general, he concen- 
tratci, on those rnattw-s whir11 he belieseti, or his 
conlpaq believes, will be of human value - and 
vilhic-11 will thus find large market. Surd) ,  then, 
the engineer or inventor owes it to society to reflect 
on  hero ljis new creation will affet+ the society which 
uses it. 

The engineer often does. In fact, I think one can 
;>ti) today that he usually does. The engineer directing 
a research project in industry normally believes sin- 
cerely, and usuall~ correctly, that hi5 project - he it 
better automobiles or telephones, or television sets, 
or airplanes or washing machines, or electronic com- 
puters - will benefit humanity at large. And lie takes 
pride in contributing to such benefits. That's why he is 
an engineer rather than something else. He  is con- 
cerned about the social impart of his work; and he 
wants the result to be good, not bad. 

Unforeseeable consequences 

No matter how much he tries, however, the in- 
ventor cannot foresee all the social consequences of 
his products. Henry Ford deeply believed that cheap 
family transportation would enormously benefit most 
Americans. And so it did. But could he have antici- 
pated that he would change radically the pattern of 
metropolitan living, that his automobiles would even- 
tually so jam our city streets that it would be faster 
to return to walking? Could he have foreseen the det- 
velopment of a whole new industry to manufacture 
gasoline and oil for his gas-buggies, another indus- 
try to make steel, yet another to make rubber for 
tires, and still another to build the roads and high- 
ways that millions of cars would need? Could he have 
foreseen that someday a labor stoppage in Detroit 
could nearly paralyze the economy? 

Neither Henry Ford nor anyone else could have 
foreseen all this. And even if he had, what would he 
have done - destroyed his invention, only to let someL 
one else make all that money? And who is to say 
whether the net result has been good or bad? 

But I have been giving only examples of so-called 
peaceful inventions -things that looked (a t  first, at 
least) as though they would benefit people, not kill 
them. Of course, the automobile has killed more 
people than most of the wars between nations ever 
did, but that's an unforeseeable consequence too. 

How about those who purposefully and energetic- 

ally set out to make new weapons of war. Couldn't 
they have a little more consideration for human life 
and human welfare and international relations? 
Shouldn't the scientists for example, have refused to 
make an atomic bomb? Should they now refuse to 
make other new weapons? 

The answer to that is fairly easy. The men who 
made the atomic bomb were not sadists. I know 
many of them very vell. The) are men who knew 
in 1942 that America was in grave peril - and so 
were all the ideals which Americans had always 
fostered and cherished. They would have been less 
than human, certainly less than patriotic, if they had 
not been both willing and anxious to contribute to 
America's defense. Many ot them knew the potential 
consequences of the Bomb- and feared them. But 
they feared even more the consequences of defeat 
by the Axis powers. And today they fear still more 
the consequences of defeat by Soviet Russia. Either 
defeat could have meant the death of freedom. And 
if freedom must be protected by force, it is essential 
that the forces available to free nations be adequate 
for the task. 

While scientists and engineers work to keep Amer- 
ica's defenses adequate, they also in great numbers 
and with great energy try to persuade the peoples 
of the world that war is obsolete. that these weapons 
should never be used, that peaceful ways to solve 
international disputes must be found. 

Unforeseeable benefits 

Their success in this endeavor has. as yet, not been 
too startling. And the scientists have set off some 
pretty bitter controversies in their efforts. But such 
efforts must be made, and in a new era of human 
relations, controversies on method are bound to oc- 
cur. All the more reason for all men of good will to 
join together and devote their best efforts to this 
task. In some ways, atomic weapons have brought 
scientists, social scientists, businessmen, and poli- 
ticians closer together than any other technical d e  
velopment in history. Maybe this is its most import- 
ant consequence - an unforeseeable benefit. 

My point, then, is this: Scientists and engineers do 
worry about the consequences of their work. But 
neither they nor anyone else has discovered how to 
avoid or even to predict these consequences. 

So far I have been speaking of the past. What of 
the future? I should love to tell you all about the 
scientific discoveries that are about to be made and 
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how they will be used, and what the social coiise- 
quences of each will be. That is manifestly impossible 
for anyunc. Yet some tliings can be said. Some new 
and important (jet elopments of great potential import 
have already taken place. Maybe scientists and social 
scientists would do well to ponder on some of tile 
things already in sight. 

Wliat is in sight? 

First, I l u u u ~ i  inani~~tl L t l m  - and indeed most rou- 
tine uoutliiiilvk~g ~ p t ~ ~ i t i u i i s  1)) Jiuiiiaiia -d i '~  soon to 
be obsolete. Oh Â¥uÃ§ the lioosewife must still sweep 
tlie floo~s and si*rub the ehildieii, men and wi~ineii 
iniist still water the tJoi~ers and mow the lawn (with 
a pow el i r i m  er, <.A course). House;, inust br pdinted, 
fields plowed, trucks driven, and so on. 

But industrial processes, processes involving mass 
production, are more and more going to be carried 
on by machines, and the machines are going to be 
controlled by electronic devices. "Automation" many 
call it - a nasty word in many circles. But it's here 
and it's spreading fast. And when automatic machines 
can manufacture tyxxis faster, cheaper, and better 
than by hand, they can't be stopped. In fact, they 
should be welcomed with loud cheers. Alleviation 
of hard labor is one of the most cherished dreams 
of mankind. 

But there are problems. Men trained to perforn~ 
only a certain kind of manual operation will face 
unemployment. How shall we cope with this? By pre- 
venting automation? Or by subsidizing the unem- 
ployed? Or by retraining them to do other jobs? By 
moving them to other locations? Or what? 

Here is a prime example of the social consequences, 
just emerging, of a new technological development. 
I commend it to you for study. But don't confine the 
study to berating the technological development. 
Rather, let's first understand it, evaluate its values 
and its dangers, examine the human and economic 
problems that may evolve, perform limited experi- 
merits to learn the possibilities and problems of re- 
training, redeployment, or relief. And also ask the 
question whether, in the nation as a whole, the long- 
time benefits will be great or small, and to what ex- 
tent they justit\ strenuous and expensive measures 
to avoid any inevitable human suffering. 

We have entered the space age. During the next 
10 or 20 years - probably for the next 100 or 1000 
years - we are going to be spending several billion 
dollars a year to send instruments and men into 
space, to land on the moon and later, on the nearby 
planets, Venus and Mars. Still later, we shall go to 
the far reaches of the solar system. 

What social consequences will result? Onl) a very 
few are clearly discernible. We shall spend a lot of 
money and we shall create whole new industries. 
Will this stimulate economic prosperity, or will it 

dcstruy it by higher taxes? You will hear opinions on 
both sides. Is it possible to learn the truth? 

Will the space results be worth the cost? 
tell? Who can evaluate in dollars the worth of new 
knowledge, the value ot human exploration, the im- 
portance of satisfying man's eternal yearning to break 
the chains that tie him to tlie surface of tliih planet 
and let him see what other worlds are like? And who 
can place a dollar value on keeping ahead of the 
Russians? 

Will gleat new rnihtaiy pcwer result from space 
tÂ¥~ploits Persi~n~iIl) I think not but I <*IJIIJIJ t)e wrong 
Will new, niaterials lie discoveied on the moun or on 
Mais tliiit vM'II re\ ohitionize lilt- on earth? \ w n .  the 
chances are '*, '1st ly against i t ,  but w e can't be sure till 
we get there. (.'..in the moon or Mars or another 
planet be used to estdblish colonies to siphon off tilt: 
earth's excess population? As of now, the answer is 
assuredly no. Other planets are all but totally unin- 
habitable by human beings, and shipping off tliirQ 
million people a year in giant rockets seems unlikelj 
to be a practical undertaking very soon. 

What, then, does space exploration mean? Right 
now it means loads of money spent to attain new 
knowledge. How it will affect the way people live 
and act we can't yet imagine. 

1 commend the problem to you tor study. How- 
ever, please don't let the conclusion to your study be 
simply the statement that space is no damn good. 
Men are going there; they can't be stopped. The ques- 
tion is: How do we make the going yield the greatest 
benefits and the fewest sorrows? 

Also, do not let the conclusion of your study be 
simply that the billions spent on space could be better 
expended in building roads or curing cancer, or 
studying the atom, or improving the social or be- 
havioral sciences. If the space program stopped, that 
money would not suddenly be given to the New 
School, or to Columbia University, or to Caltech. That 
money is being appropriated for something that most 
people (or at least most congressmen) believe is im- 
portant. It is not automatically transferable to other 
items. Those other items must be presented to Con- 
gress on their own merits. A ten-billion-dollar appro- 
priation for cancer would not result in a sure cure. 
We don't know enough to spend it. We do know 
enough to get into space. For better or worse, we 
have to concentrate on those things we know how 
to do. 

A package of problems 

The final problem I am going to suggest is really 
a package er f  problen~s. It is this: From a purely 
technical standpoint, we now know enough to do 
each of the following things- 

1. Produce enough food to feed every hungry 
mouth on earth, and to do this even though the pop- 
ulation should double or treble. 
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2. Make fresh udtei out of sea Â¥w.ite ~ n d  thus 
irrigate all the world's arid regions. 

3. He\olutiouize the trdnsportdtioii slstem in our 
cities, eliminating traffic jams and alluwing everyone 
to go to and from his work with speed and comfort. 

4. Transport large numbers of people or large 
quantities of material from any place on earth to 
an) other in a few hours. 

5. Produce enough energy from uranium to light 
and heat our homes and offices, electrify our rail- 
roads, and run all (MI factories and mills. 

6. Ihiild automobiles crashing man llines houses, 
buildi~igs, dud d u ~ r i ~ i d  (if o h  devices and stnit- 
tures which will List under hard use not one or tw) or 
f i le  to ten )ears but 10 oi 50 or 100 or 5(X) ?ears. 

7. Establish instantaneous communication by tele- 
gap]),  telephone. t t - l c~pe ,  or ivJt-vision between am 
two points on the face of the earth -and indeed, 
when the occ~siori arises, betw then .im two points of 
the solar system. 

8. Rid tlie air o f  our cities of all forms of man- 
made pollution. 

9. Build houses buildings and whole cities which 
are essentially weatherproof - heat-proof. cold-proof, 
and storm-proof - and make every city as nice as 
California! 

I assure you tliat all of these things, and many 
more I have not named - are technically feasible. A 
few, as you know, are now being done on a small 
scale. Why don't we do them all on a big scale, and 
thus solve a host of the world's problems? 

There is just one small difficulty. Money! 

A matter of money 

Every one of these things I have mentioned, though 
now technically feasible, it, far too costly to be under- 
taken except in limited circumstances, and some are 
too costly to be  undertaken at all. It is true that 
further technical developments and discoveries may 
make some of them cheaper some day. But right now 
a host of techniques capable of solving mankind's 
problems and easing his burdens cannot be used be- 
cause we do  not know how to bring adequate re- 
sources of money, labor, and materials to bear on the 
problems - or bring them to bear in such a way that 
the results achieved would, in a monetary sense, 
justify the costs. There is no  present hope that any 
one of the nine items 1 mentioned will be  econom- 
ically feasible. 

I t  is technically feasible, for example, to irrigate 
all the western deserts in the United States with 
distilled sea water. But the cost would be so tremen- 
dous that the value of the extra food produced - 
even though it may be desperately needed. say, in 
India or Burma or Africa - would not begin to 
pay the annual operating costs. And this is true no 
matter whether private or public funds are used. 
This situation might change if the costs of rectified 

sea viator go duvut or the p i c e  of food goes up. But, 
as of today, and apparently ior many years to come, 
it is just not economk-alb justified. The same is true 
of uranium energy, of rapid rnctropiditari transport, 
and all the rest. 

Is there a solution to this economic dilemma? I 
don't know, and I'm afraid I don't even believe it 
can be solved by economic or social measures alone. 
Nor do I now see anj  technical solutions either. I 
may, however, be too pessimistic. 

But I suggest it is a challenging prolhleni. 
Finally. let me point out only too linefly that all 

mankind is faced with one overpowering problem: 
ignorunrc. And J don't mean Jack of education - 
although there is plenb of that too. J nit-an thdi men 
are just plain ignorant. No one knows how to make 
men live to be 150 ywrs  old; in) oiit knows precistly 
what holds the atomic nudeus together, no one knows 
hew big the universe is or how it evolved; no one 
knows lunv to persuade men to live together peace- 
abb  on tlie oub planet w e  now have; no one knows 
how to stop crime, to run a democratic government 
more effectively, to avoid economic depressions, to 
eliminate unemployment, or to finance our schools 
and colleges adequately. 

Why, we are so ignorant we don't even know all 
the things we don't know! Our island of knowledge 
in the vast sea of ignorance is so tiny we wonder 
whether it may not be wholly engulfed. 

So what shall we do? 

The fight against ignorance 

First: Let's not be  discouraged. Tin's earth has ex- 
isted four billion years and will probably last another 
four billion. Human beings began to learn how not 
to be so ignorant only a few thousand years ago. May- 
be  a few million years hence we may have learned 
quite a lot. 

Second: Let's spend more effort on learning. We 
may be terribly ignorant, but we don't have to stay 
that way. We at  least have learned how to  learn- 
slowly and inadequately perhaps, but we  have made 
progress. If only we took the learning process a little 
more se~riously we could learn eveui faster. Most of 
the people in the world don't want men to learn 
more, or don't think it is important. 

But thousands or millions of men and women 
dround the world do. And they are going to keep on 
encouraging and supporting the fight against man- 
kind's ignorance because they know it is the most 
in~portant thing on earth. 

That is why thousands of centers of learning 
throughout the world exist. They are the essential 
outposts in this quest for more knowledge in all fields. 

"Seek ye the truth - and the truth shall make you 
free." 

No more important injunction was ever enunciated 
to the human race. 
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