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II HE issues that have been considered in this symposium are

clearly ethical 1ssues. I shall attempt to place these issues within
the context of planning for the future of science.

What I want to say 1s fairly simple. We have heard that the
scientist is disturbed because the public does not fully understand

what science 1s. But public confusion on this matter is hardly
remarkable. Scientists themselves don’t understand what “science”

is. Specifically, what 1s science trying to accomplish? I want first
to show that a rather obvious reply to this question simply will
not meet the demands of good planning. The obvious reply 1is that
science is trying to develop systematic, objective, verifiable knowl-
edge about the natural world. If this reply were useful, one ought
to be able to discern an ethical code of scientific behavior which
would maximize the chances of accomplishing science’s aim. but
it is at present virtually impossible to determine such a code for
science. Hence, if science wishes to be “understood” and to guar-
antee future success relative to its objectives, it needs to define
its own objectives in far more precise and comprehensive terms
than “the increase of knowledge.” We ought to be just as con-
cerned with teaching ourselves what science really is, as we are
with teaching the public.

To begin: Suppose we say that what science is is to be deter.-
mined by what science is trying to do, and the way In which 1t
accomplishes its objectives. This definition is important In t.he
argument that follows. It asserts that the definition of a social
institution is to be given in terms of 1ts real aims. This means
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to be conceived 1n terms of a plan of action. The

that science 1S
oy ience are those who try to carry

Presumably, the members are a .
what results the plan 1s supposed tg

he extent that it maximizes the

out the plan.
undetermined way specify
accomplish. The plan 1s good to t
chances of attaining the desired goals.

The subject of planning has attracte

in recent years. An example of this increa .
is the “new” field of Operations Research. It is safe to say that

recent work has shown that rational or optimal planning is a very

difficult concept to define, and even if we are ultimately success-
ful in defining it, it will be an extremely delicate matter to apply

the concept to the planning of social institutions. Even so, the
recent endeavors do satisfy certain standards of rigor and ac-
curacy, and many feel satisfied that man is finally coming to

understand the problem of rational planning and will in a genera-
tion or so be able to place such planning on sound, objective

foundations.
Suppose we consider now the problem of the planning of the

institution of science. Such a question may seem almost indecent

to propose, because planning suggests restriction of conduct to
some norm, and we all know the benefits of permitting scientists

as much freedom as possible. But of course the amount and kind

of freedom we feel desirable is part of the plan, so that the ques-
tion is really not inappropriate. But the question 1s difficult be-

cause only a few people have really tried to spell out what science
is trying to do and how it 1s trying to do 1t. To say that science
1s trying to increase knowledge by the accumulation of careful and
“objective” observations is analogous to saying that business is
trying to maximize profits by legal and shrewd transactions. Nei-
ther description is nearly definite enough to enable us to judge
whether particular plans of action are rational or not.

But for the sake of this discussion we can concentrate on just
one aspect of the aims of science. Suppose for the moment that we
can identify the products of science—we can say that an incre-
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code of the scientist .
The mora] code of sei

Within the conduct of their scient; lenti oy
to behave g5
morally inexc
this serves t

they ought to behave outside of their work. Tt is
usable to kill human subjects no matter how well

he aim of gathering information. Similarly, people
ought not to he deprived of their dignity, their possessions, or

their health as a result of scientific Investigation. Of course, every-

code 1s somewhat vague. Some feel
rly respected. Some feel that a little
ay be sacrificed if the gains to the rest

that animals must be simila

human dignity or welfare m
of humanity warrant it.

Curiously enough, the institution of science seems
ambivalent about the moral conduct of

work. Indeed, in estimating the worth

seem inclined to ignore the fact that he was a murderer, thief, or
adulterer, although administrators of academic institutions do on

occasion try to deprive such persons of their opportunity to con-
tinue their work. But the reason why murder within science is
morally wrong, and outside of science is Irrelevant, seems easy
enough to give. Murder for the sake of science cannot be con-
doned, because society will cease to tolerate the institution of
science—the immortality of the institution is threatened. But mur-

der outside of science can be ignored, because presumably the
public will differentiate between a person when he acts

to be quite
scientists outside of their

of a scientist, we often
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sclentist and a person when he acts otherwise—as long as scien-
tists in general do not indulge in extracurricular immorality.

Of all the moral virtues, honesty is regarded as the most sacred
by scientists. You shall not declare to be true or false, as a scien-




~autious scientist may similarly cause damage be
his assertions too late. The “ethics of science’s byg

One’S business.

The point 1S SO s.1mple one almost hesitates to make it. Which
s better: a great discovery today and no tomorrow or no di
ery today and plenty of tomorrows? e

¢k ?115 1S a the.me Wlth. which yOl.l are all familiar, but T have tried
to give the knife a twist that will hurt you more. Because I am
not concerned with the way in which the morality of religious and
political institutions conflict with science. I am concerned only
with the morality of science. Its morality is faulty if it endangers
its own future.

But what’s the point? Are we really recommending that scien-
tists tell lies and hold back discoveries? Is prudence to replace
proof ?

One answer is that of course prudence has already replaced
“proof.” We recognize that no facts are ever established; the
moral code of honesty in science cannot be telling the scientist to
tell the truth. He doesn’t know the truth that such a code instructs
him to tell. The moral code is vaguer than that. It tells him not to
assert as true that which his peers could to their satisfaction
establish to be false. But there is clearly a line of some kind on

which the areas of probably true and probably false are to be
marked out.

Therefore one important need 1s a closer examination of the
risks entailed in scientific assertions relative to the long-range
plans of science. This is a problem for research itself—and not

Iness’”’ is every-
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can be answered no

a problem that |
question wou

to the way in which this

search have been apparent at this meeting. N
But a more general need 1S also clear. Science wants to increase

knowledge. To accomplish this, science must try to guarantee
its future. Hence science wants to guzfran.tee the futur.e of man_
But this is a goal of every major inStltElthIl. And an institutiop
is defined in terms of that which it tries to do. Hence science
does not differ from other ‘hstitutions in this respect. We almost
seem driven to conclude that the troubles with present-day

science lie in the fact that science wants on the one hand tq
o distinct institution, while on the other hand

maintain itself as .
) . ’ . ~ (( . -
it cannot want this if it 1s to survive. Science” 1s, after all g

young term, and the institution of science is a young one. It is not
too late to reconsider both the suitability of the term and the
abolishment of the institution.

Too drastic? Perhaps. But the fact that science shares a com-
mon aim with politics, industry, and other social institutions sug-
gests that we as scientists need to be careful in the way we express
ourselves and in our attitudes toward certain matters. For ex-
ample, a discovery today based on certain tests may increase
knowledge, and yet be of dubious value as a scientific contribution
because it threatens the future of science. We do not see anything
very odd in saying that a company that makes a large profit in
one year may have been very badly managed, for it may have
threatened its future by trying to maximize present earnings. On
the same grounds, “scientists” who make tests which result in
very significant increases in knowledge may be very poor scien-
ti§ts, if the tests threaten the future of the scientific enterprise. It
will take us some time before we can learn whether the develop-
ment of nuclear energy was a great scientific discovery or a fiasco.

We. should have a committee on the social impact of “science”
on science. We S%lOllld never say that it is ‘“beyond” the powers
Z;asi:;nze pt;)esvgsltgh Fhe.risks of the loss of thousands of lives

gain in knowledge, unless we are willing to
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admit that certain types of scientific problemg gy completely

rable. This weighing of risks s 4 Scients

unalf‘;;fs" proper answering is required in ord err‘tltfgccgigtl)lem, be-
range plan of science. We .sh.ould, of course, stop Miaking the
4Imost unforgivefble error of dls.tlnguishing between the physical
and the social sciences, or .referr.m.g to the “more exact” sciences

What we seem o need 1s a discipline to study the planning of
science. Such a discipl.in.e would study the consequences of certain
types of scientific activity and e.valuate these activities in terms
of the long-range objectives of science. The allocation of research
offort to the many problems that face us is an example of such a
study. A significant start.in this directior} has been made by tl:le
National Academy of Sciences, the National Research Council,

‘the AAAS, and others. Such a discipline requires the highest
respect of scientists. If scientists don’t do their own planning,

<omebody else will do it for them.
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