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" Nuclear war by 19997

Five experts think it likely.
What would be its cause? Who would
fight it? What would it lead to?

A prophesying clock face in the editorial offices of the
Bulletin of the Atomic Scientists has symbolized for the
past 28 years the threat of nuclear doomsday. The hour
hand has never been far from twelve. The minute hand
has advanced and retreated with the movement of inter-
national power politics and the editors’ assessment of the
) degree of danger the world was facing. Today, believing
the threat of nuclear war to be more pressing than ever
before, the editors have moved the minute hand on their
clock forward to nine minutes before midnight. They

M(?“’{(dec]are: "It behooves us as people of all nations. . .to

" remember, above all, that time is running out.”

—=Are.the prophets of doom mistaken? Five experts at a
" recent Cambridge Forum panel discussion addressed
emselves to that question; what fotlows is an edited
transcription of their remarks. The participants, all

faculty members of the Harvard-M.1.T. Arms Control

Seminar, were Paul Doty, Richard Garwin, George

Kistiakowsky, George Rathjens, and Thomas Scheiling, -

moderator. .

."Although these ‘men by no means agree on every
matter relating to the filure of nuclear war, and while
some are more optimistic than others, they share the
belief that the clock at the Bulletin of the Atomic Scien-
tists is keeping reliable time.

" Their key points:

—MNuclear war in some form is likely before the end of
this century.

—It will probably oceur as the direct result of a pro-
liferation of nuclear powers and weaponry, The more
people who have such weapons, the more probable their
use. .

~-Existing political systems and the policies they
generate fail to provide curbs on, or alternatives to, the
proliferation of nuclear weapons. Nations confinue to
increase their armories in the name of self-protection.

—Tao survive in such a world, nations may have to
surrender much of their sovereignty. But a new kind of
wortd government would involve the abandonment of
many democratic values, Nuclear war is a more likely
prospect.

~~People are complacent about the threat of nuclear

war, We have différent fears. The horror of the first
atomic-bamb explosions is fading from our memories.
* * #

Schelling: Getting through the last 25 years without
nuclear war gives me only very modest confidence that
luck or skill will get us through the next. 1 even wonder to
what extent events up to 1999 will depend upon the
United States, which had so dominant a role in the pre-
ceding quarter-century. :

We must ask ourselves what the next 25 years are
going to demand for an acceptable resolution of the
question “Nuclear war by 19997"" I am first going to ask
Paul Doty to reflect on the history of warfare in this cen-
tury and the possibilities of nuclear warfare in the future,

Dety: Of course, none of the five of us can answer this

- question with certainty. At best, we can enumerate our

views of the prospects of nuclear war within the next 25
years, while trying not to let our own native optimism or
pessimism color those estimations too much.

The prognostic limits are not very broad, and such ex-
pertise as there is was widely discredited thirteen years
ago by the overstatiements of C. P. Snow, who declared
with great precision that nuclear war within ten years was
a statistical fact. Let that caution us against attempting
statements of such certitude.

‘What we face now is a range of possibilities and kinds

of nuclear engagements that did not exist in the past.
Aside from a possible superpewer war or NATO-War-
saw Pact war, there is the chance that smaller nuclear
powers may engage either the Soviet Union or the United
States. Or they may fight among (hemselves. Nuelear-
armed gpuerrills warfare is certainly possible, and we
nrust also imagine what roles nuclear weapons might
play in a civil war within a nuclear-armed country. We
are not at a loss for formal possibilities.

On the other hand, nuclear war, because of the spec-
trum of weapon strengths, is not necessarily coincident

- with Armageddon—although we might wish to express it

that way as a threat.

The most often-mentioned start to nuclear war is
through escalation of a conventional war. Any theoties
about possible nuclear attacks should begin with a few
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- In1945 the United States alone
had a few nuclear weapons,
which were very closely guarded

and much thought about by those

in control. Now the United

- States, the Soviet Union, the
United Xingdom, France, China,
and India own nuclear weapons.
There are tens of thousands of
nuclear weapons in the world
“instead of just a few. . .
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words about the relation of conventional
war to nuclear weapons. One cannot help
but be impressed by the enormous differ-
ences in warfare within the last sixty
years, particularly in its casualties. The
thirty-year period from 1915 to 1945, just
prior to the nuclear age, saw the greatest
carnage in war that was ever experi-
enced, The deaths due io battles, ex-
cluding civil wars, numbered zbout

. thirty million. This is between a third

and a half of all the people ever killed in
battle in recorded history.
Since then, about three million com-

 batants have died in warfare. Taking

into consideration that the population
has doubled, one can calculate that a
citizen living in these last thirty years had
only 7 percent the chance of being killed
in warfare that the citizen had living in
the previous thirty years, Those facts can
be interpreted in many ways, but one
must allow at least for the possibility that
the threat of nuclear war and the conse-
quent rearrangements in international
politics has brought about, at least for
the time being, a remarkable suppression
of conventional fighting. It is a fact that
the occurrence and inteusity of conven-
tional war has been greatly reduced re-
cently. And we can hope that the very
threat of Armageddon—whatever the
causes and effects—will lead to the
further suppression and consequent
reduction of possibilities that might,
through escalation, lead frem any con-
ventional war to nuclear war,

Each of us has his own suggestions for
diminishing the potential of future nu-
clear war, while recognizing that the

.possible origins of nuclear war are in-

creasing, And, due to the activities en-
compassed by the rubric SALT, we are
indeed conseious of growing governmen-
tal efforts to control strategic nhuclear
weapons, although our opinions regard-
ing the effectiveness of these efforts are
varied. No on¢ knows exactly what stan-
dards one should use for comparison.
But, most impartant, we must recognize
the fact that the two superpowers each
possess nuclear weaponry in great excess
of the amount required for each to deter
a first strike from the other—a few hun-
dred weapons, by most standards. That
each side has accumulated many thou-
sands of such weapons implies a dedica-
tion to the concept of using the threat of
war and the image conveyed by those
numbers of weapons as chips to gain
diplomatic advantage. To support this

“image, both sides maintain a very farge

research-and-development and produc-
tion effort that modernizes and improves
the existing forces. Not until we recog-
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nize these tendencies and the prestige
attached to nuclear weapons can we
make an inroad in arms control and
reduciion that is truly meaningful.
Perhaps only by exhibiting some re-
straint can the two superpowers transmit
the message to others that the alleged
advantage of their excessive nuclear
build-up is not as tempting as it was
before, and that one's
machismo does not need to be measured
by ownership of an excessively large
number of nuclear weapons. Given my
experience over the last several years, I
am afraid that it may well be another 25
before this addiction fo unnecessary
nuclear weaponry is banished and we can

Paul Doty, Mallinckrodt Professor
of Biochemistry at Harvard, is cur-
rently serving as the university’s
director of the Program for Science
in International Affairs. This
project was recently granted more
than $1 million by the Ford Founda-
tion to initiate siudies in arms con-
trof and disarmament.

Doty has been involved in science
policy and arms control for decades,
and since 1963 he has served as
chairman of the American Acade-
my of Arts and Sciences Committee
on International Studies on Arms
Control. His Washington assign-
ments have included membership
on the President’s Science Advisory
Committee (1961-64) and consul-
tant to the Arms Control and Dis-
armament Agency. At a planning
session for this forum, he focused
the discussion to follow by designing
on the spot a precise outline of
eleven classes of nuclear wars
theoretically possible by 1999,
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face more realistically what is needed to
maintain 2 minimum deterrent..

Let me emphasize that there seems to
be a changing pattern of global power
refations. We seem to be experiencing an
almost inevitable drift toward less world

-order and less use of international insti-
tutions such as the United Nations,

-which, despite our many criticisms of it
in a number of crises, has. repeatedly
‘demonstrated its- usefulness in dealing

- with international disputes. As banal as
it may sound, a commitment to strength-

-en this institution is one of our best hopes
for the future.

That brings us to the matter of the

_ public's attitudes toward the likelihood
of nuclear war. Examining the news
media one finds, in the past, two peaks of
very marked public concern—almost
hysteria—around 1953 and around {963,
Newsweel in 1963 took a poll to discover
what most frightened people. Of primary
importance were things related to nu-

" clear war. ' o

- A recent Fortune poll of business
executives tested their attitudes about
nuciear war. About 8 péercent thought
there would be nuclear weapons used at a
low level in war some time in the next
twenty years. About 0.4 percent thought
there would be a substantial nuclear
-exchange. We have now a period of refa-
tive public confidence that nuclear war is
not imminent.

This compiacency can itself be a
danger. As time increasingly separates us
from the use of nuclear weapons in war

~and the subsequent testing of nuclear
weapons in the atmosphere, we are apt to
lose the vision of how absolutely catas-

trophic nuclear war is. But that vision is

. something that mdst not escape us.
- Schelling: Dick Garwin, how would a

nuctear war start and what are your sug-’

gestions for preventing it?
Garwin: There .are .many possible
causes of nuclear war other than the
often mentioned escalation from conven-
tional fighting or a disarming first strike.
- One couid have accidental war, in which
one 'superpower could ~ inadvertently
launch one of a whole stockpile of wea-
pons against some other power. The
Atomic Energy Commission once had
total conirel of our weapons, but long
ago they were ceded to the Department
of Defense. The basing of many on for-
eign territory, under our nominal con-
trol, increases the chance of unauthor-
ized use of nuclear weapons, by either

U8, personnel or by others,
Catalytic war is a second possibilily——a
power possessing a small namber of
nuclear weaposns and a great hate for the
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Richard Garwin, for the 1974 fall
semester at Harvard a visiting pro-
fessor of applied physics and re-
search associate in the same pro-
gram as Doty, has been affiliated
with the IBM Corporation since
1952, whete he has served in a vari-
ety of offices including that of direc-
tor of applied research. He was a-
member of the President’s Science
Advisory Committee from 1962 to
1965 and from 1969 to 1972, His
work for the government has
included studies on antisubmarine
warfare, new technologies in health
care, senser systems, military and
civil aircraft, and satellite and stra-
tegic systems-—in an effort to im-
prove U. S, systems as well as to
assess their existing capabilities.

two largest powers could, in iis own in-
terest, provoke war between them,

In 1945 the United States alone had a
few nucleat weapons, which were very
closely guarded and much thought about
by those in control. Now the United
States, the Soviet Union, the United
Kingdom, France, China, and India own
nuclear weapons, There are tens of thou-
sands of nuclear weapons in the world
instead of just a few, and many of these
have an explasive power of twenty mega-
tons instead of twenty kilotons—capabie
of destroying an area one hundred times
larger than the original nuelear weapons,
The use of all the nuclear weapons on all
sides would destroy the United States
and at least half its population and be
the same for the Soviet Union and its
population. But the worldwide effects are
completely unknown and are just begin-
ning to be considered.

Furthermore, we have far less control
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over most of these weapons than we had
over the first few, although we do, at
least, have some technical controls for
our own. About twelve years ago we first
introduced permissive-action links (com-
hination locks} on many nuclear wea-
pons, especially those located on foreign
soil. Their purpose was to make physical
possession of the weapons not synony-
mous with the ability to detonate them.
Over the years we have continued to
improve our guardianship over such
weapons and our capability of pre-emp-
tively destroying them and of prescribing
penalties for their unauthorized - move-
ment or attempted use. These technical
skills, we devoutly hope, will be used by
all nations having nuclear weapons,

As usual, however, we have been over-
concentrating on a few dangers and ig-
noring the many others that will be the
ones {o bite us ultimately. '

3

How, for example, would the United )

States respond to nuclear violence? We
have never really practiced the channels
of decision, The President, being a busy
man, is far more familiar with other
things than with the procedures for re-
leasing nuclear weapons or the likely
effects of such actions.

Schelling: George Kistiakowsky, if the
human race should get to 1999 without
any form of nuclear war, to what happy
events, skillful diplomacy, self-restraint,

“or possitily undeserved plain juck should

that be attributed?

Kistinkowsky: 1 am not an optimist.
Perhaps we could be phain lucky—we
could survive by pure accident, contrary
to the designs of most statesmen. Or per-
haps some very far-reaching social up-
heavals, whose nature [ cannot antici-
pate, will oceur, changing the world in a
way that would drastically alter the
present trend of events. Yet 1 estimate
that the probability of a nuclear war oc-
curring in any twelve-month period
ahead is actually increasing.

As Doty mentioned, public opinion
seems to be rather cheerful about our
condition, but I submit that the public
has been cxposed for several years to very
effective Madison Avenue-like techniques
concerning 1.5, foreign policy. We have
a succession of “break-throughs toward
peace,” “toward a peneration of peace.”
That kind of propaganda, of course, lulls
people into a sensation of false safety. In
reality, the arms race goes merrily on, is
even accelerating. 1 can only describe the
latest SALT agreement at Vladivostok as
one that protects the arms race for the
next ten years from interference by the
arms congrollers. However, I do not
think that the next nuclear war, contrary
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Nuclear war is not as likely as
another conventional war be-

~ tween Israel and the Arabs, but 1
think its likelihood is greater
than that of one nuclear-power
reactor blowing up violently
enough to result in thousands of
casualties. Somewhere between
those extremes is the probability
“of nuclear war. -
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to possibilities fifteen {o twenty years
ago, will begin as an all-out attack by
NATO on the Warsaw Pact countries or
vice versa. What is most frightening
about this arms race is that we are set-
ting an example for the rest of the world
about the importance of having nuclear
weapons—of having, as Eisenhower said
at the end of his official life, this fantas-
tic power of the “military-industrial
complex.”” We now see one country afier
another following in our steps: France,
China, now India, and perhaps Israel.
The Shah of Iran has said that he will
“have"” to have nuclear weapons by and
by. South Africa has pointed out that it
too will “need”” a supply.

There ate no cases in history of abso-
lutely insane arms races endinp peace-
fully by simply laying down arms. Arms
races usually end up in wars, As the mili-
tary acquires more and more weapons, it
wiil acquire more and more power, and
the military tends to resolve conflict by
miiitary means. Here, I am not talking of
nuclear weapons alone. Let us bear in

-mind that in the last year the United

States has sold or given away nearly
51d-billion worth of non-nuclear arms to

.Third World countries, The figure for-

the Soviet Union is not very far below,

If the armament race continues, what
witl be the outcome? I think that a major
nuciear.war, in which the loss of life
would be at least comparable to that of
Waorid War 11, is not unlikely. Unless
something totally unpredictable or un-
foreseeable happens (such as a non-
nuclear revolt of the have-nots against
the haves in the world), the chance of a
nuclear war is guite substantial. I would
say nuclear war is not as likely as another

_ conventional war between Israel and the

Arabs, but 1 think #s likelihood is
greater than that of one nuclear-power
reactor blowing up violently enough to
result in thousands of casualties. Some-
where between those extremes is ‘the
prebability of nuclear war.

Schelling: If the unhappy answer to
our question is yes, nuclear war by 1999,

" what sort of war would it be? What

would be its cause? Who would fight it?
What would it lead to? What would be
the aftermath of even a smail nuclear war
in which merely a few hundred or thou-
sand or miilion people were kilted? What
would it be like to be a survivor of the
first nuclear war in a world where the
next question was, “How socon the
second?"'?

Rathjens: Whatever the number of
nuclear powers within the next ten years,
the number will be greater by the ead of
the century.
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George B, Kistiakowsky, an inter-
nationally esteemed Harvard chem-
ist, was born in Russia. In 1944 he
beeame the chief of the Explosives
Division at the Los Alamos Labora-
tory of the Manhattan Project,
where he designed the implosion
mechanism for the atomic bomb.
During 1957 to 1964 he was one of
the original members of the Presi-
dent’s Science Advisory Commitiee,
While serving as the commiitee’s
chairman from 1959 to 1961, he was
special assistant to President Eisen-
hower far scignce and technology. In
1968 he severed all connections with
the Department of Defense.

Nuclear materials will be available in
enormous guantities. Each large reactor
is now producing enough material to
build a weapon a week, and predictions
are that by the end of the century there
wil! be several thousand reactors around
the world.

I would guess that if there is to be
nuclear war, it will begin with one of the
emerging nuclear powers, where com-

mand and control systems may nof be as.

refined, or the government as stable, as
ours, The French government is an ex-
aniple. The Chinese recently underwent
a cultural revolution. 1 shudder to think
of Uganda’s General Amin having nu-

pad

clear weapons in his control, and yet we

will face such situations in the next 25
years. _

To extend Schelling’s question some-
what, one could ask, “How many nuclear
wars by the end of this century?”’ An
answer must depend on how the world
would react to that first nuclear war. My
guess is that the first one will be relatively
limited, begun by & country with a fairly
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small populalion using nuclear weapons
. probably against its neighbers. Although
1 disagree with him, Reobert L. Heil-
broner in An Inguiry into the Human
Prospect proposes anothet possibility:
that one of the developing {or nondevel-
‘oping) countries will act against us—
. those countries that are being so short-
changed in thé use of the world’s re-
SOUTCES.

How do we react_? We hive no way of

Cpredicting whether - nuclear wars will -
become commonplace after one cecurs

or whether a first nuclear war will bring

-about a world reaction that may lead to

‘major changes in political structure.

In any. case, 1 do think that a first
nuclear .war is probabfe and that it will
tnvolve iarge numbers of fatalities—tens
or hundreds of thousands, perhaps mil-
lions, but not billioss, although the kind
. of war that weé and the Soviet' Union
could enter into could involvc, certainly
by the end of the century, fatalities on
the order of at least a bilkion.

Whal are the ctitical factors leading us
toward a nuélear war? One s our great
‘preoccupation with the Soviet-American
arins competition. In.all of our discus-
sions of arms, in the ritionalizations of
- ourmilitary postute, and in the kinds of
; .negotlatlons we enter into;’ we all but

" neglect the fact that nuclear. proliferation

. probable As'we bmid these enormous

- weapon stockpiles and as we increase the
. emphasis on the use of nuclear weapons
. for political and actual fi ghtmg purposes,
. we are at the same time settinipg a terrible
example for the rest of the wotld and are
giving the non-nuclear powers every

incentive to acquire these weapons on

their own.

We faee.a partlcu]arly citical issue
next year when the Nuclear Nonpmhfera—
tion Treaty comes up for review. I befieve

all concerned with nonprollferation are -

* wery pessimistic about being able to hold
the line on it. It would take an enormous
surrender of sovereignty to bring nuclear
proliferation under control, and I see
very little likelihood of that happening. If
it does not, my guess is that the Israelis
and Arabs, Indians and Pakistanis, or
two African countries will eventually use
. nuclear weapons against each other. If
we are lucky, we wil_l. not be drawn in
immediately. Perhaps our best hope is
that we will learn a lesson from the first
major disastér s¢ that our complacency
will not lead us to many more such wars
before the century is over.

Schelling: Given Rathjens’s estimate
of at least a thousand reactors producing
enough material for 50,000 bambs by the
end of the century, what is now being
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done or what can be done to prevent the

nuclear-weapons industry from getting
out of control? 1 think that nothing s
being done—or even being contemplated
—to cope with the problem.

Garwin: The reason we don't concen-
trate on solutions to the nuclear-arma-
ment problem is that we have such strong
forces anxious to protect oor freedoms in
the defense and military areas that we
cannot get up any steamn to ipitiate true
arms control.

.The budget of the Arms Control and
Disarmament Apgency  is less than
1/10,000 of the Defense Department’s.
For every dollar that goes into that agen-
‘¢y, $10,000 are going inio the Pentagon.

-This discrepancy is reflected to some
- extent in -the relative political clout of
these two bureaucracies. Yet Jong-lived -

Strategic-weapon systems, such as the
B-1 or the Trident, which are developed

George Rathjens has been since ..
‘1968 professor of political science at
the Massachusetts Institute of Tech-
nology. Trained as a natural scien-
tist, he holds degrees in chemistry
from Yale University and the Uni-
versity of California. He has served
-in various governmental positions
concerning U, 5. policy on arms and
.defense, He has been a staff mem-
ber in the office of the special assis-
tant to the President for science and
technology, chief scientist and
deputy director of the Advanced Re-
search Project Agency for the De-
partment of Defense, special assis-
tant to the director of the U.S. Arms
Control and Disarmament Agency,
and director of the Systems Evalua-
tion Division of the Institute for
Defense Analysis. '
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to last beyond 1999, mortgage a large
part of the defense budget and preclude
rational thought because they are really
inadequate for the functions ascribed to
them. o
Improved security for this country
rests first in improved defense manage-
ment--so,that the nominal civilian lead-
ers of the Defense Department are re-
quired to provide for the Administration,
the. Congress, and the people therough

PE5

analyses of what we need and what we -

can afford. Fquipped with true analyses
and not just the propaganda stemming
from therii, we woiild be able to consider
the requirements for arms control, We
would be-able to take the political initia-

tives necessary to persuade other coun- .-

tries- {because of prospective benefits or

because of liabilities) not to acquire e

nuclear. weapons, but rather to depend
on a sifigle nuclear country, a consortium .

"of nuclear countries, or on a world nu-

clear force to prevent nuclear weapons
from being used against them. But first,

we must remove the contradictions in the

defense budget and defense programs.

Schelling: If there were a one hundred--
fold. increase.in the Arms Control and = -7
Disarmament Agency budgét, how wouki =

you spend the money?

Garwin: I would analyze the kinds of -

military forces required by the United

" States——doing what the Defense Depart-

ment is not domg And 1 would outline a

program - for preventmg nuclear- -arms - - '

_ proliferation,

Doty: To ontline “such a’ program
seems an . impossible assignment; but,

perhaps ‘with 2 less grandiote set of -
priorities, a preat variety of suggestions .’

might pour out—some of which could be

quitesuccessful-For example, thereismo 37 0

single person in-the Afmis Control Agen-

ment schemnes.

Schelling: Do you see proper funding
of proper research as a solution to the
problem that Georpge Rathjens described
—the prolifération of nuclear capability
in smaller countries with less experience
and less control? )

Doty: If such a study were seriously
funded, the problem would be seriously
studied. That would also open for public
scrutiny a range of possibilities that are
not discussed now simply because there
is nmo apparent governmental interest in
them. For example, to be visionary, we
could imagine bringing here to the U.S.
foreign nationals in positions of military
or political responsibility for teaching
and training under the auspices of the
Arms Conirol and Disarmament Agency
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