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 Editor's Prefatory Note

 UNTIL TWO GENERATIONS AGO, war was widely regarded as a biological

 and sociological inevitability-even a necessity. To most theorists
 and statesmen, war was not the desperate last resort for settling con
 fficts; rather it was the mechanism that prevented society from slip
 ping into "degeneration" and that served as a supreme arbiter for
 testing the virtue and worth of that society. Just fifty years ago

 William James wrote, "History is a bath of blood," but war is "the
 gory nurse that trains society to cohesiveness" and provides the
 "moral spur" to develop the essential, manly virtues of "intrepidity,
 contempt of softness, surrender of private interest, obedience to
 command . . . the rocks upon which states are built."

 James's proposal to search for an alternative way of attaining
 these goals-for a moral equivalent of war-was motivated by a pre
 cise intuition of the frightening future, the future that has indeed
 become our own present.*

 When whole nations are the armies, and the science of destruction
 vies in intellectual refinement with the sciences of production, I see that
 war becomes absurd and impossible from its own monstrosity. Extravagant
 ambitions will have to be replaced by reasonable claims, and nations must
 make common cause against them.

 Today these two sentences reflect what every thoughtful person
 believes. Never before in history have the opposing commanders
 themselves openly professed their general revulsion from war. Two

 world-wide conflicts and the threat of ever more nightmarish
 weapons have propelled us with a most unhistoric speed to a historic
 discontinuity. As James prophesied, we must regard war no longer as
 an inherent necessity of the social process but rather as an absurd
 monstrosity.

 * William James, "The Moral Equivalent of War," published in 1910 and re
 printed in Essays on Faith and Morals (New York: Longmans, Green and
 Company, 1943), pp. 322-323.
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 Yet even this new attitude would give us little hope, for in itself
 the absurd well may happen. Our only hope comes from a further
 development James did not foresee: while the art and science of war
 have become enormously refined, the art and science of controlling
 war have for the first time shown signs of genuine promise. Our
 special issue of Dxdalus is entirely devoted to the full exploration
 of this promise. Details concerning the context and setting of the
 issue are given in the two papers that follow.

 As recently as a year ago a coordinated group of papers of this
 range and quality could not have been assembled. Although for over
 a decade studies and negotiations in the field of modern arms con
 trol have been in progress, it was only late in 1959 that I found a
 sufficient increase in the quality as well as the amount of professional,
 public discussion on this life-and-death issue. To draw an appropri
 ate analogy borrowed from nuclear engineering, it was as if the
 whole field of study had at last passed "beyond critical." This change
 both in atmosphere and in substantive work made it possible to as
 semble what may be regarded as a handbook on the problems of
 arms control and national policy.

 The three general objectives of this collection, as stated to the
 authors in the commissioning letters, were to present the potentially
 feasible routes as well as the obstacles to arms control as one of the
 means toward eliminating nuclear warfare and improving national
 security; to explore the complexity and the magnitude of the task;
 and to illustrate some of the major considerations bearing on decisions
 of national policy.

 While there is much common ground among the essays, the di
 versity of outlook and thinking on the subject that does in fact exist
 will be evident. These differences would undoubtedly have been
 sharper if the authors had not been chosen to represent specifically
 the points of view of contributors in the United States. There are
 several reasons for this nationally oriented approach, not the least
 being that a necessary condition of any significant arms-control treaty
 is that it be acceptable to our own policy advisers and to the United
 States Senate. This simple necessity accounts for much of the con
 tent and emphasis in this issue. However, comments upon these
 essays on the part of foreign observers are being obtained and will
 be printed in the Department "Opinions and Issues" in the next issue
 of Daxdalus.

 Acknowledgments. For this special issue I formed a Guest Editorial
 Board, with Jerome B. Wiesner, Director of the Research Laboratory of
 Electronics at the Massachusetts Institute of Technology and member of
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 the President's Science Advisory Committee as Chairman, and the follow
 ing as members: Robert R. Bowie, Director of the Center for International

 Affairs, Harvard University; Donald G. Brennan, Research Mathematician,
 Lincoln Laboratory, and Research Associate, Department of Mathematics,
 Massachusetts Institute of Technology; John T. Edsall, Professor of Biology
 at Harvard and Chairman of the Committee on the Technical Problems of
 Arms Limitation of the American Academy of Arts and Sciences; Bernard
 T. Feld, Professor of Physics, Massachusetts Institute of Technology, and
 Chairman of the Operating Committee on the Technical Problems of Arms
 Limitation of the Academy; William T. R. Fox, Director of the Institute of
 War and Peace Studies, Columbia University; Stephen R. Graubard, As
 sistant Professor of History at Harvard and Managing Editor of Dxdalus;
 Henry A. Kissinger, Associate Director of the Center for International
 Affairs at Harvard and Director of the Harvard Defense Studies Program;
 Louis B. Sohn, Professor of International Law, Harvard; and the under
 signed. Dr. Brennan agreed to act as Guest Editor, and, in consultation
 with the Board and the Editorial Office, drew up the prospective Table of
 Contents of the issue.

 It is indicative of the high priority one must place on the questions
 here discussed that virtually every authority we approached accepted
 despite the relatively short time we could make available to them. On the
 20th and 21st of May 1960 most of them joined with some forty other
 professionally interested persons in a closed conference on the problems
 of arms control at the House of the Academy, to discuss the drafts of the
 papers, which had previously been circulated. The conference resulted
 in a lively exchange of opinion among the participants which has continued
 through the mails and has caused a substantial reworking of several of the
 original drafts. Dr. Brennan's devoted and skillful contribution to the
 editorial work is evident throughout the issue.

 In view of the considerable work load that had to be shared, it is
 appropriate to record, both on Dr. Brennan's behalf and my own, the
 special help received from the following, who were consultants or partici
 pants of the conference: Bernhard G. Bechhoefer, Lewis C. Bohn, Law
 rence S. Finkelstein, Betty Goetz, Arthur T. Hadley, Louis Henkin, Spur
 geon M. Keeny, Jr., Charles L. Mack, Jr., R. I. Spiers, and John W. Tukey.

 Among other participants of the conference whose comments were
 valuable in the final formulation are the following: Harold Brown, Herbert
 S. Dinerstein, David C. Elliot, W. A. Higinbotham, Fred C. Ikle, Harold
 Kuhn, Ernest W. Lefever, Colonel Richard Leghorn, R. Duncan Luce,
 Kirtley F. Mather, J. Alden Nichols, Paul H. Nitze, Colonel Kent Parrot,
 John B. Phelps, Howard Raiffa, David Riesman, Henry Rowen, Matthew
 Sands, Herbert Scoville, Jr., J. David Singer, Harry Starr, Lester Van Atta,
 and Albert Wohlstetter.

 A special word must be said of the great debt of gratitude we owe to
 the Johnson Foundation of Racine, Wisconsin, whose financial support
 has made this whole enterprise possible. Without the quick and generous
 decision on the part of the Foundation, in particular that of its President,
 Leslie Paffrath, we might well have failed in seizing the chance to assemble
 a conference and an issue of this scope.

 GERALD HOLTON
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 Foreword to the Issue "Arms Control"

 THis ISSUE of Dxdalus devoted to the problems of arms limitation
 attempts to provide some of the basic information and understanding
 needed for an intelligent public discussion of the disarmament prob
 lem. To a distressing degree American citizens, who normally insist
 on free and open discussion of important issues facing their country,
 have turned away from the problems of arms control as being of such
 complexity and requiring access to so much secret military and po
 litical information as (supposedly) to be beyond the comprehension
 of the ordinary citizen. But, without a widespread understanding of
 the options available to the nation and without some ability on the
 part of the general public to judge the relative security of various
 alternatives, it will not be possible for the United States to find ac
 ceptable arms-limitation agreements or to accept the constraints
 such agreements will impose on the military activities of the country.

 During the past two years discussion groups and seminars on
 problems of arms limitation were held in the Boston area. These
 groups found themselves badly handicapped by the lack of published
 material relating to their studies. When the publication of this issue
 was proposed to them, they were quick to encourage it and collabo
 rate on it.

 One cannot deny that the political, military, and technical issues
 involved are complex. Moreover, even in the classified literature
 there is little on the substantive problems of arms limitation. The
 lack of popular or technical literature in this field indicates that until
 now there has actually been little intellectual effort expended on it,
 a disturbing fact that is pointed out by several of our contributors.

 Secrecy, it may be noted, has not greatly inhibited the appearance
 of military information. Technical and military journals, leaks to the
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 syndicated daily columns, and even the Congressional Record pro
 vide a voluminous flow of technical and tactical information regard
 ing military weapons and the official assessment of the politico-mili
 tary situation. This flow of information, much of it officially regarded
 as secret, is in fact impossible to stem. It is the lack of anything to
 publish, not secrecy restrictions, that accounts for the absence of a
 body of literature on arms control.

 The primary motive, therefore, in preparing this collection of
 essays was to stimulate public discussion of the arms-limitation issue
 by providing the views of a number of persons who have given some
 thought to the problem, and, if possible, to make a contribution to
 the serious literature in the field. Nearly all the contributors have
 had an intimate association with the military or political aspects of
 the United States Government during the past decade and so can
 write with considerable understanding on the complicated issues
 involved.

 One idea stands out very clearly in these papers: the general con
 sensus that civilzation is faced with an unprecedented crisis. There
 is a growing realization among knowledgeable people that if the
 arms race is allowed to continue its accelerating pace, our country
 will have less security, not more, with each passing year. As a result,
 there is an ever increasing likelihood of a war so disastrous that civili
 zation, if not man himself, will be eradicated.

 My own experience is not very different from that of many others
 who have worked hard during the past decade and a half in an effort
 to provide the country with a strong military defense. We have seen
 each of our advances matched by Soviet developments, so that, as
 time passed, t-he only discernible result has been that both our nations
 have produced more and more destructive weapons against which
 there is no defense.

 One of the most ironic aspects of the situation in which the United
 States and the Soviet Union find themselves is that each is running
 an arms race with itself. Because of the technical capabilities of both
 countries, neither will for long lag behind the other in developing
 any new weapon. As a consequence, we are forced to work harder
 and harder in the effort to maintain a given degree of security. Thus
 we create twin spirals of invention and production, which, because
 of the nature of the weapons involved, appear to lessen, rather than
 enhance, the possibility of that security.

 While the Doomsday Machines discussed in Herman Kahn's essay
 may appear somewhat far-fetched, it is an unpleasant fact that al
 most any invention the weapons engineers can conceive of can now
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 be built-and the logic of the arms race seems to require that any
 possible weapon be built, no matter how horrible. Furthermore, both
 the Soviet Union and the United States already own enough nuclear
 explosives, and are fast getting the delivery capability, to kill each
 other several times over. The prospect of the spread of large numbers
 of such weapons to other nations only adds to the nightmare.

 Obviously, the most important task confronting us today is to find
 the means of halting the arms race and eliminating the danger of
 nuclear war. This does not appear to be something that can be safely
 done by unilateral actions on the part of the Western allies, and it is
 doubtful whether the Soviet leaders would regard unilateral disarma
 ment as a course on which they could embark with safety. Like it
 or not, the nations of the world must make a superhuman effort,
 working together, to reach agreements leading to some form of
 rational system of world security.

 Yet most people do not quite believe in disarmament. In fact,
 some people view with suspicion any attempt to impose restrictions
 on military activities, and many more are skeptical of the possibility
 of actually achieving a meaningful agreement on arms control. Such
 cynicism is strongly supported by historical precedents. On the other
 hand, history also indicates that until now wars have occurred with
 distressing regularity, and that in recent times each successive major
 war has been larger and more destructive than the previous one.
 There is every historical reason to conclude that if we drift along as
 we are now doing, another major war will certainly occur. We can
 only avoid that disaster if the nations of the world regard war itself
 as a common enemy and make a truly consummate effort to work to
 gether in resolving the important issues that are involved.

 Unfortunately, nations, like most individuals, become interested in
 adequate fire protection only after the house has burned down. At the
 moment, there is little official willingness anywhere to undertake the
 effort required to make a success of arms control. Shall we wait until
 after the next world war, in which hundreds of millions of people will
 undoubtedly be killed, uncountable future generations condemned to
 genetic death or malformation, and thousands of billions of dollars
 worth of property destroyed-before it becomes obvious to the sur
 vivors that war should be outlawed? In retrospect, it wil be im
 possible to understand why the consequences of the arms race were
 not crystal clear beforehand, and why an otherwise rational people
 like the citizens of the United States did not insist that their leaders

 make a reasonable effort to find alternatives.
 I feel a word of caution to the reader is needed. Partly owing to
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 the small amount of sound research in this field in the past, there are
 many real gaps in our understanding of the military, technical, and
 political problems involved. Many of the authors, myself included,
 stress the need for intensive study. I should like to warn against the
 expectation that any amount of advanced planning and study, no mat
 ter how thorough, will see the problem completely solved. But a
 start must be made. First, and second, and continuing studies must
 be initiated. Research and development on a large scale are neces
 sary. And the nations must be willing to try out the results of these
 carefully thought-out studies without insisting on a blueprint to com
 pletion. We must accept an understanding of the desirable objectives
 and of the multitude of technical details involved, so as to gain the
 confidence to set off on the road to peace.

 I believe we already have a sufficient understanding of the prob
 lem of arms control to make an effective start, and I am confident
 that if the nations of the world were to devote one quarter of the
 effort in terms of manpower and money now being expended in the
 arms race on the quest for a lasting peace and a better world, the
 goal, though a difficult one, could be achieved in our lifetime.
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 Setting and Goals of Arms Control

 Introduction

 THIs PAPER has two main objectives. The first is to establish the mili
 tary and strategic setting in which arms control must operate. This
 section includes a brief review of contemporary military doctrine,
 principally (but not entirely) for the purpose of introducing the rele
 vant concepts and terminology to readers who are not experts on these
 matters. The second major objective is to enumerate some of the
 major goals of arms controls. A third objective, subordinate to the
 first two, is to provide at least some coverage on topics of major
 pertinence to arms control that are not sufficiently treated elsewhere
 in this issue of Dxdalus.

 It should be mentioned that this paper is not a survey of the topics
 treated elsewhere in the volume, nor is it intended as a synthesis of
 all the elements central to arms control. It is also not meant to provide
 a discussion and an emphasis representing a consensus among the
 other authors. Although most of the authors would probably agree
 with most of what I shall say, it has not been written with this objec
 tive in view, and the agreement would not in any event be complete.

 The Goals of Armament Policy. It is desirable at the outset to
 review some fundamental facts. Most of us do not regard either war
 or the means of war as ends in themselves. We regard military force
 as means to other, nonmilitary goals. This simply means that there is
 a consensus among a large number of people that military action is
 not one of the ends of life.

 What, then, are the goals that armament is intended to serve?
 The first answer to this question is seemingly easy: it is simply sur
 vival-national survival at the level of the nation, personal survival
 at the level of the individual. But it is possible to distinguish differ
 ent kinds of survival-physical survival, political survival, survival of
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 a standard of living.* The significance of such distinctions is that
 different armament policies would support some kinds of survival
 without necessarily supporting others. For example, some people
 believe that a policy of complete unilateral disarmament and non
 resistance would possibly support sheer physical survival. Even if
 true, this policy would surely be unlikely to support political survival,
 and still less likely to support the survival of our standard of living.
 (I am here speaking of the possibility of another nation making large
 demands on our economic output or other resources, and not about
 the problem of internal adjustments to disarmament.) On the other
 hand, modern weapons are so impressive that a strong "Fortress
 America" armament policy would probably support national survival
 in all three senses, but might fail to support other national goals and
 purposes.

 The simple problem of national survival, in its various senses, is
 sufficient to indicate the character of the enormously complex inter
 action among armament policy, armament-in-being, and national
 goals and purposes. Of course, the present and projected armament
 and national goals of other nations-or, rather, our beliefs concerning
 them-are components of this interaction. To affirm that armament
 should be only a servant of national purposes is not to say that there
 is a simple cause-and-effect relation between them; the interaction is

 much more complex. Radical technological developments sometimes
 influence armament policy more profoundly than do explicit decisions
 of national policy.

 The visible complexity of this interaction increases in both degree
 and kind when national goals beyond mere survival are considered.
 The increase in degree is fairly obvious; it stems from the increased
 complexity of the added armament required-overseas bases, logis
 tics, different weapons-and the broadened spectrum of goals. Most
 of the added goals are in the realm of foreign policy, and relate to such
 matters as the maintenance of independent nations in Western
 Europe and South America. The increase in the kind of complexity
 is less obvious; it stems from the fact that the fundamental ends the
 foreign policy itself is intended to support are less clearly defined than
 the simple ends of physical and political survival.

 A reasonable view of the objectives of foreign policy is that it is
 intended to secure a world order with a structure that is compatible

 * Henry Kissinger has suggested adding "moral survival" to this list. This is a
 very important point, and I should do so but for the fact that it would compli
 cate the following discussion. Indeed it is worth stressing that certain passages
 depend strongly on not including moral survival in this list.
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 with the fundamental purposes of the United States. This view has
 recently been set forth with considerable clarity and detail in a broad
 study' of the interaction under consideration here. But thiis view
 immediately raises the question: what are the fundamental purposes
 of the United States?

 Several critics have maintained that we do not, in fact, have an
 adequate sense of national purpose, and that this problem infects
 the formulation of foreign policy and, consequently, the formulation
 of politico-military strategies to support such policy. On the other
 hand, there are many who have more or less explicit ideas about the
 fundamental ends of what has been called "the affluent society."
 But it is not my present purpose to enter this debate per se. It is
 sufficient here to point out that there is a debate-which, perhaps,
 may be intrinsic to a pluralistic society. While we have a consensus
 that military action is not among the ends of life, and that survival is
 among the ends of life, we have no similarly complete consensus con
 cerning the basic national purposes (beyond survival) of the United
 States.

 At bottom, therefore, armament policy is one of many aspects of
 the general problem of achieving a world to our liking; but we seem
 to lack a clear collective sense of just what that world should or could
 be like in the long term.

 All this is not to say, however, that there are not eminently sensible
 intermediate goals that have constituted the immediate objectives
 of our foreign policy of the recent past-goals on which, moreover,
 there is general agreement. We do not think it desirable that the
 political future of the South Koreans should be determined by the
 armed forces of North Korea and the People's Republic of China, nor
 do we wish to encourage the idea that such aggression can pass un
 noticed, possibly to be repeated elsewhere; we do not wish to see
 the farmers of Japan collectivized in communes; and we have made
 promises to the people of West Berlin that should be kept.

 The most significant aspect of our foreign policy of the present and
 the recent past is perhaps best characterized as a holding operation.
 This is the main virtue of the doctrine of containment; whether or not
 we have good collective ideas of what we are ultimately holding for,
 we certainly have good ideas of what we are holding against. This
 agreement, while minimal, is important. The aggression in Korea is
 too fresh in our minds, and the possible loss of Western Europe to
 other Communist aggression seems too great a potential catastrophe
 to permit us to contemplate the philosophical basis of our foreign

 683



 DONALD G. BRENNAN

 policy while the world around us burns. At least, to the extent that
 it does not directly conflict with national survival, and possibly to
 the extent of considerable risk that it may eventually do so, most of
 us feel obliged to support and defend the non-Communist world in
 general and our allies in particular. This obligation has heavily dom
 inated our arnament policy of the last decade.

 National Security

 The Notion of Security. The phrase "national security" is one that
 receives much use but little analysis. Various views of security are
 possible, and a brief indication of the range of possibilities is useful.

 To begin at the level of individuals, there are some people who
 on moral or religious grounds oppose violence so strongly that no
 ends whatever, not even the preservation of life itself, are sufficient to
 justify such violence. The avoidance of violence being a primary end,
 security for this goal would reside in complete unilateral disarmament
 and nonresistance.

 The most basic view of national security commonly held is the
 protection of national survival, in all three senses discussed above.
 This is usually the minimal demand on "national security." Beyond
 this, the concept quite generally extends to the military and politico

 military support of national goals in general and foreign-policy
 objectives in particular. Improvement of relative military capabilities
 to support such goals may be obtained at the expense, sooner or later,
 of impaired national security with respect to national survival. This
 can and does happen because of economic or political limitations on
 the armament that can be bought; because of the armament obtained
 in response by hostile powers; because of a basically defective strat
 egy or armament policy; or because of any combination of these
 factors. In spite of this conflict, the common consensus of national
 security is that it relates to the protection of national survival and
 the support of foreign-policy goals, in some mixture of the two. The
 character of the mixture and the extent of the interaction and conflict
 between the two objectives is at best dimly understood, and some
 times not perceived at all.* However, it is probably the view that

 * That is, it is sometimes held intuitively that support of foreign-policy goals is
 equivalent to support of national survival. As suggested above in the remark
 about a "Fortress America" policy, it takes very little thought about the potency
 of modem weapons to dispel this notion, whatever validity it had before 1945.
 This is not to say that there is not some interaction, but it is quite short of
 "equivalence."
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 would be set forth by the majority of informed students of these
 matters, and it is certainly the concept underlying the remainder
 of this paper.

 Current Views and Concepts. The evolution of ideas on the con
 temporary state of national security, including those on current mili
 tary doctrine, strategic thinking, and armament policy, is a subject
 on which there is very extensive literature. To mention only a few of
 the more substantial studies in addition to the one already men
 tioned,' there are earlier books by Kaufmann2 and Kissinger3 and

 more recent volumes by Brodie,4 Knorr,5 Morgenstern,6 and Schel
 ling,7 among others. An especially fine brief survey has recently been
 given by Rowen,8 and books by Kahn,9 Kissinger,'0 Singer," Wohl
 stetter,l2 and Phelps'3 are anticipated in the near future. Studies of
 Soviet strategic views have been published by Garthoff14 and by
 Dinerstein.'5 It is not possible here to include a detailed study of
 this area, but I shall attempt a very cursory survey and critique of
 contemporary Western ideas in this section.

 The central concept in current strategic doctrine is that of deter
 rence. As a phenomenon, deterrence is as old as man-perhaps much
 older. As examples of deterrence, the protective equipment of a
 skunk serves to deter some enemies from troubling him. The existence
 of the Roman legions served to deter some attacks by invaders. A
 policeman walking a beat serves to deter some crime. The United
 Nations Emergency Force in Palestine is supposed to deter the
 resumption of active war between Israel and the Arab powers. The
 missiles, bombers and nuclear weapons of the United States Strategic
 Air Command (SAC) are supposed to deter a nuclear attack on the
 United States.

 The essence of a deterrent is a threat to carry out some punitive
 measure in the event that the action against which the threat is aimed
 does transpire. Deterrence is therefore a basically defensive phe
 nomenon, and, as such, has always been present in military strategy
 to the extent that the strategy was defensively oriented. However, as
 the first three examples above illustrate, and as the fourth tends to
 suggest, deterrence can fail. The consequence of a failure of military
 deterrence is at least the increased likelihood of military action, and
 perhaps war itself, unless the deterrent threat involved proves to be
 an empty bluff. In the past, a failure of military deterrence has
 undoubtedly been painful for the participants involved, but not
 intolerably painful for Western society as a whole; in particular, it has
 not been catastrophic for the United States. The deterrent aspect of
 defensive military forces was formerly taken for granted.
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 But, today, the doctrine of deterrence has assumed paramount and
 explicit importance in contemporary strategic thinking. The conse
 quence of a failure of strategic nuclear deterrence could be a general
 nuclear war and a resultant catastrophe for Western society of a mag
 nitude unparalleled in the whole of human history. This possibility
 has focused attention on the problem of keeping a nuclear war from
 happening-that is, of deterring it.

 The idea of deterrence has become a central organizing concept
 for all types of strategic problems and for all manner of enforcement
 threats-for example, the use of conventional limited-war forces to
 deter aggression by other conventional forces, and the deterrence of
 evasion under an arms-control agreement. In the process, we have
 learned a good deal about deterrence. To quote a brief summary
 by Schelling: 16

 We have learned that a threat has to be credible, that credibility may
 depend [inversely] on the pains of fulfillment for the one who makes the
 threat, and that to make it credible one has to get "committed" to its ful
 fillment. We have recognized that a readiness to fight a limited war may
 detract from a threat of massive retaliation; that a threat may be more
 credible if the means of retaliation are in the hands of those whose resolu
 tion is strongest (as in recent suggestions for "nuclear sharing"); that the
 rationality of the adversary is pertinent, and that madmen, like small
 children, often cannot be controlled by threats; that the success of the
 threat may depend (in the analogy of the trapped lion) on whether the
 threatened party is left some tolerable recourse; that a threat of all-out
 retaliation gives the enemy every incentive, in the event he should choose
 not to heed the threat, to initiate his transgression with an all-out strike
 at us; and that the threat of- massive destruction may deter an enemy
 only if there is some assurance of nondestruction in the event he complies,
 so that too great a capacity to strike him by surprise may induce him to
 strike first.

 This passage is primarily oriented toward nuclear deterrence, but
 the basic principles are applicable to other types.*

 Other than deterrence, the main strategic and military concepts
 requiring mention here are general war and limited war. The dis
 tinction presents semantic difficulties. General war is universally
 understood to mean a nuclear war involving the major nuclear
 powers, one in which the homelands of these major powers are
 subject to nuclear attack. The detailed conduct and the conse
 quences of a general war are subject to an enormous range of possible

 * Some writers use the term "deterrence" to mean only "nuclear deterrence,"
 most often of the "massive retaliation" kind. This is an abuse of language and
 is to be regretted on several counts.
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 variations,9 which, however, will not be explored here. "All-out'
 war is the extreme case of a general war. Broadly speaking, limited
 war is usually taken to mean a war that involves major powers but
 one that is not a general war in the above sense. However, it is very
 important to distinguish between a limited nuclear war and a limited
 high-explosive (HE) war-a distinction not always as sharply main
 tained as it should be. A few writers occasionally insist that a limited
 war is impossible, but this assertion is untenable; the Korean War
 was limited in numerous ways, gas was not used in World War II,
 and pre-1939 history is filled with examples of conflicts that were
 limited in important ways-in objectives, in the resources employed,
 and the manner of employment.* Mention should be made of the
 considerable illumination provided by Schellingl7,18 on the kinds of
 qualitative and legalistic distinctions that may serve as 'limits," and
 on the tacit methods of communicating such limits.

 It is useful to analyze some of the strategic requirements a na
 tional security policy must meet in terms of the different kinds of
 deterrent functions that must be provided. Many different break
 downs are possible; a widely known classification introduced by
 Herman Kahn9.19 is as follows.

 Type I: Deterrence of direct nuclear attack on the United States.
 Type II: Deterrence of extreme provocations. These include

 major attacks on United States forces, on our NATO and SEATO
 allies, and on other important areas of the non-Communist world.

 Type III: Deterrence of moderate provocations. These range
 from the shelling of Quemoy and cutting submarine cables, through
 shutting off access to Berlin, up to aggressions on the scale of Korea.

 This classification is helpful because it serves to isolate the differ
 ent functions that must be provided and to separate them from the
 various types of capabilities that might be employed to implement the
 functions. The functions must always be provided in some degree for
 the indefinite future; the capabilities employed depend enormously
 on complex estimates of the world situation in general, and on hostile
 intentions and forces in particular. (For example, there is a rather
 abstract Type I requirement to deter a direct attack by Canada, but
 no specific capabilities whatever are required to implement this
 function.) Even for a fixed situation, estimates of the capabilities

 * As this suggests, the definitions of general war and limited war as given above
 are defective, principally by reason of their brevity. A really sharp distinction
 (other than a geographic one) between limited nuclear war and general war

 does not exist, given the possibility of any sort of "limits" or restraints in the
 conduct of a general war.
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 required differ widely, as in the current debate over the presumed
 "missile gap." A more extreme example of differing estimates resides
 in a comparison of current "official" views with the position advanced
 by the advocates of unilateral disarmament, most of whom would not
 question the desirability of providing the functions by some sort of
 means. In addition, the situation can change with the passage of
 time and with the changing intentions and capabilities of other
 nations. It might be appropriate to introduce here the idea (to be
 elaborated below) that arms-control measures are oriented toward
 improving the performance of the functions by adjusting mutual
 capabilities.

 In a general context such as the present discussion, however, the
 specific breakdown given above can be improved by distinguishing
 between extreme nuclear provocations and extreme nonnuclear pro
 vocations. The lack of this distinction (a lack probably traceable
 to people who place primary reliance on "massive retaliation") can
 be rectified by a breakdown of deterrent functions such as the fol
 lowing.

 Type A: Deterrence of direct nuclear attack.
 Type B: Deterrence of extreme nuclear provocations.
 Type C: Deterrence of extreme nonnuclear provocations.
 Type D: Deterrence of moderate provocations.

 The distinctions between these four are worth brief comment. It
 has occasionally been held that each of Types A, B, and C deterrence
 could be adequately implemented with a single type of threat capa
 bility, namely, the capability of delivering a major nuclear strike
 on the homeland of the aggressor. The use of this threat to implement
 Type C deterrence could be, and was, questioned trenchantly on
 moral grounds alone (among others), even in the days when we had
 an essential monopoly of nuclear weapons. To any reasonable per
 son, the growth of Soviet nuclear capabilities has since placed this
 policy nearly or entirely beyond the realm of credibility, on several
 counts. To name only three: first, a Soviet retaliatory strike on the
 United States could be extremely painful-with perhaps 10 to 70
 million people dead, with grave hazards to the health, to political
 survival, and to the standard of living of the survivors. Second, there
 is only slight likelihood that our strategic nuclear response to a failure
 of Type C deterrence would in fact secure the protection of the
 original object of the provocation. Third, and perhaps most important,
 there could be an alternative response that could be at once much less
 painful and much more successful: the use of conventional (HE)
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 forces. We could, if necessary, mobilize and equip a 15-million-man
 army that would probably be able to defeat the aggressive conven
 tional forces of any nation in the world, not excepting China, which
 could mobilize the men, but could not adequately equip, train, or
 transport them. An army of this size need not be in existence on the
 first day of the provocation, and probably would never need to be
 that large.*

 For such reasons, there should no longer be any serious intention
 of responding to a failure of Type C deterrence with a major nuclear
 strike. For example, Secretary of State Christian Herter said in the
 United States Senate on the occasion of the hearings on his nomina
 tion: "I cannot conceive of any President involving us in an all-out
 nuclear war unless the facts showed clearly we are in danger of all-out
 devastation ourselves." (As quoted by Herman Kahn;19 emphasis
 supplied by the present author.) Apart from a few people who would
 probably be quick to change their minds about the issue in a crisis,
 the policy of responding to a conventional-force attack with a strategic
 nuclear strike seems to be an essentially dead issue.

 An issue that is much less dead, but may be rapidly dying, is
 the use of a response intermediate between conventional forces and
 a strategic nuclear strike, namely, tactical nuclear weapons and
 limited nuclear war. Close analysis of limited nuclear war appears
 to indicate that it would be militarily disadvantageous if used by both
 sides, at least, in most cases where it might be employed. In addition,
 it would be highly dangerous and would be likely to produce unde
 sirable political effects, such as hastening the spread of nuclear
 weapons to other countries. Some of the difficulties of this response
 are indicated in the essay below by Kissinger.

 It should be noted, however, that in the absence of a comprehen
 sive arms-control program, an extremely good general-war capability

 might be required in the event of a failure of Type C deterrence,
 simply to persuade the enemy that it is unmistakably in his interest
 to refrain from transgressing the HE-nuclear boundary when the
 subsequent HE war begins to go badly for him. This last might be
 called "escalation deterrence" - preventing the scale of initially

 * There is an important and unresolved question as to just how large the army
 should be on the first day of the conflict. It obviously depends somewhat on
 the HE forces-in-being of other nations, among other things. As noted in the
 essay below by Kissinger, the need for good conventional forces-in-being is
 greater than at any time in the past, but the potential role of mobilization and
 industrial capacity for Type C and Type D deterrence has been overly neglected
 in recent years.

 689



 DONALD G. BRENNAN

 limited conflicts from growing to disastrous proportions.*
 The kinds of capabilities currently being procured (or discussed

 for possible procurement) to implement the various types of deter
 rence are too well known in outline to require more than the briefest
 mention here. They include a wide variety of nuclear weapons (to
 gether with the requisite aircraft and missile delivery systems), active
 and passive defense systems, and conventional-war forces.

 There is a very general consensus among military experts that our
 current conventional forces are unnecessarily inadequate. There is,
 however, a complicated trade-off (which is hardly ever recognized
 explicitly and is not at all well understood) between large HE forces
 in-being and consequently limited initial gains achieved by an aggres
 sor on the one hand, and limited HE forces-in-being and (possibly)
 the consequent necessity of large mobilization to retake lost ground,
 on the other. To some extent this is a trade-off between present
 national resolve and future national resolve. Some commentators
 seem to discount our future national resolve excessively, as did the
 Japanese in 1941.

 There is much less of a consensus as to the adequacy of our pres
 ent and projected nuclear deterrent forces. There is an increasing
 recognition of the fact that the simple form of the "balance-of-terror"
 theory to implement Type A deterrence is inadequate, and that the
 balance, as was aptly noted by Wohlstetter,20 is "delicate." This stems
 from the fact that contemporary nuclear-weapon systems provide an
 enormous potential advantage to an aggressor, who, in launching a
 Pearl-Harbor style of surprise attack on his victim's retaliatory forces,
 might reduce the possible level of retaliation below that which
 would deter the attack. In consequence, there is much current
 emphasis on protecting such deterrent forces (often referred to as
 "hardening," a term stemmuing from the protection of "soft" objects
 against blast overpressure) by mobility, by concealment (as in
 POLARIS submarines), and by sheer concrete, so that much of the
 deterrent force could survive a surprise initial strike.20 This type
 is sometimes called a "second-strike" capability, to distinguish it
 from a "first-strike" forcet-i.e., one which would be highly vulnerable
 to destruction if struck in a surprise attack. Another distinction
 * There may be, of course, a limit as to how badly it might go; "unconditional

 surrender" is a dangerous objective in an HE war between the major powers
 if one wishes to keep it an HE war.

 t I am using "first-strike force" in a more restricted sense than that conveyed by
 the term "credible first-strike capability," which implies the ability to limit
 retaliatory damage to a level at which the initiation of a first strike would be
 credible, not merely possible. See Kahn.9,19
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 often made is between "counter-city" (or "counter-population") capa
 bilities.

 It has sometimes been held that Type B deterrence can be imple
 mented with a vulnerable "first-strike" force; as of 1960, however,
 so much of our own strategic nuclear capability (such as aircraft
 carriers with the Sixth and Seventh Fleets) is inextricably involved
 with NATO and SEATO forces that a failure of Type B deterrence
 without simultaneous failurs of Type A deterrence is most unlikely.*
 Partly for this reason, and partly because it does not seem likely that
 a general nuclear war would consist simply of an all-out attack salvo
 followed by an all-out retaliatory salvo, such distinctions are becom
 ing somewhat blurred. The detailed facts concerning the composition
 and functioning of strategic nuclear deterrent forces are highly tech
 nical, and for the most part are set forth in literature that is either
 classified or otherwise unavailable; however, unclassified illustrative
 computations and considerations have been given by Phelps and his
 colleagues at Ohio State, among others. 21, 22, 23, 24

 The Role of Arms Control. As the foregoing survey might sug
 gest, that part of our national security that is measured by our ability
 to guarantee national survival in all its various senses has undergone
 a precipitous decline in recent years. At the close of World War II,
 no nation had the capability of inflicting any damage worthy of the
 name on the United States. At the present time, the Soviet Union
 could mount an attack that would kill tens of millions of citizens
 and leave the standard of living of the survivors very seriously de
 pressed. Every projection based on this trend points to an increas
 ingly serious capability; by the late 1960's, the USSR might be able
 to launch a strike that would extinguish 90 percent of our populace.

 This is sometimes taken to mean that the national security of the
 Soviet Union, relative to ours, has been improving. Perhaps it has,
 perhaps not; it depends on what is understood by the term and on
 when the comparisons are made. In the mid-1950's, for example,
 we had a very nearly one-sided capability to obliterate the Soviet
 Union, so that their relative position has improved since then-they
 can now threaten "massive retaliation" to deter provocations. On the
 other hand, our capability of this type was all but negligible in 1946,
 so that their relative security has not improved from 1946 to 1960.

 * The statement of Herter's quoted above is therefore not particularly relevant
 to our response to failure of Type B deterrence, except in so far as it explicitly
 indicates that we might pre-empt under such conditions. This again indicates

 why it is vital to distinguish between B and C deterrence; indeed, it is probably
 much less vital (but still vital) to distinguish between A and B deterrence.
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 But talk of relative security is somewhat beside the point, in any
 event. The central fact is that the absolute national security (meas
 ured in the same sense of their ability to guarantee national survival)
 of the Soviet Union has also undergone a precipitous decline since
 1946. The Soviets cannot be sure that our forces will never be used,
 whether because of accident, misunderstanding, or our response to a
 crisis. Neither can we be sure that the Soviet capability will never
 be used. It is possible to feel moderately relaxed about these facts
 at the present time, but anyone who feels completely relaxed about
 them either does not understand the situation or is not acting in a

 manner that is rational with respect to the goals of society.
 For it would seem that each side is likely to be able to inflict

 more damage on the other in a general war than either would find at
 all justified by the original objectives of the conflict, whichever side
 suffered the greater absolute damage. And the possibility of a general
 war occurring is a real one. The chance of a general war within the
 next year is not zero, and, assuming the present course of events con
 tinues, the likelihood of a general war within the next ten or fifteen
 years appears very disturbing. Again, assuming the present course
 of events continues, the possibility of a general war involving China
 as a participant in the era of 1975 and beyond must appear a very
 disturbing one indeed-both to the Soviet Union and to the United
 States.*

 It appears, therefore, that the armament policy pursued by the
 two major nuclear powers for the past fifteen years has brought us
 both to a situation we should like to see modified. There is no need
 in the present context to attempt to assign the responsibility for this
 situation. The question at issue is whether we and the Soviets and
 others can find means of improving our security by modifying our
 armament policies, perhaps cooperatively. There seem to be large
 common interests.

 This brings us to a definition of "arms control." It is neither
 necessary nor desirable to formulate a precise definition that would
 include everything thought of as "arms control," "arms limitation," or
 "disarmament," and would exclude everything else. However, it is
 useful to think generally of arms control as a cooperative or multi
 lateral approach to armament policy-where "armament policy" in
 cludes not only the amount and kind of weapons and forces in being,
 but also the development, deployment and utilization of such forces,
 whether in periods of relaxation, in periods of tension, or in periods

 * It may be worth pointing out that it has been estimated8 that by 1975 China
 will have an industrial capacity equivalent to that of the Soviet Union in 1960.
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 of shooting wars. The approach should be thought of as oriented
 toward improving the national security of each of the nations in
 volved by adjusting at least some armament capabilities and uses to
 those "actually" desirable in the light of the intentions, actions, and
 adjusted capabilities of the other nations.

 It is necessary to put "actually" within quotation marks because a
 sharply defined consensus of what is "actually" desirable is in no way
 to be expected in any circumstances in even the remotely foreseeable
 future. In the first place, we are dealing with a very nebulous concept
 labeled "national security," which has an inherent conflict between
 the support of national survival and the support of other national
 goals. In the second place, the "intentions" are also nebulous, not
 so much in concept as in fact; we ourselves do not know how we

 might respond to certain crises or provocations, and the Soviets do
 not know in detail just what actions they would take in support of
 their national goals. Last, even if precise statements about security
 and intentions were both possible to formulate and were also known,
 the interaction of such statements with specific armament policies
 is so enormously complex as to be utterly beyond a detailed and
 precise understanding. But these problems of understanding and
 analysis are with us already, even with a largely unilateral armament
 policy. They do not necessarily make the problem of improving the
 world by arms-control measures impossible of solution.

 Some further clarification of the concept of arms control may be
 useful. To begin with, it includes the possibility of an actual reduc
 tion in arms, that is, disarmament, either in limited or extensive ways.
 It also includes the possibility of constraints on armament that may
 or may not entail a reduction of forces, of the sort sometimes described
 as "arms limitation"; for example, a weapon-test ban and deployment
 restrictions (e.g., disengagement) are "arms limitation" measures
 but not "disarmament" measures. And there is nothing in the con
 cept of arms control to prevent the increase of certain types of arma
 ment, if it appears in the interest of national or world security to do
 so. Nor does the concept require the "cooperation" involved to be
 explicit or to be set forth in detail in a formal agreement; the co
 operation may be tacit, partial, nebulous, or even grudging.* For
 example, the advocates of partial and graduated unilateral disarma
 ment can make a strong case that this policy might, through eco

 * Many students of arms control prefer to reserve the term for measures that are
 explicitly agreed upon, and they would not concur in this extension. However,
 I do not see how otherwise to include graduated unilateral measures (among
 other things) as a special case of arms control.
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 nomic and political pressures, induce others to follow suit-in other
 words, to "cooperate," without impairing national security in the
 process.

 A few cases in point will illustrate the range of possibilities. The
 recently concluded agreement to abstain from developing or deploy
 ing weapons or forces in the Antarctic is an arms-control measure
 notable at the moment of writing as being the only one to which both
 the United States and the Soviet Union have explicitly and formally
 subscribed, but one that otherwise seems rather insubstantial. We
 have a more substantial but completely tacit agreement with the
 Canadians not to arm the border between the United States and
 Canada. The non-use of gas in World War II was a tacit arms-control
 measure, at least in the sense used here. To cease the production of
 fissionable nuclear materials would be an arms-control measure, as
 would general and complete disarmament-if it can ever be achieved.
 The point these examples are intended to suggest is that there is an
 enormous range of measures for cooperative security that nations
 might take to reduce the danger of war, most especially the danger
 of nuclear war, or to mitigate the consequences of war if it comes.
 But there are problems in arriving at such measures.

 Hazards, Pro and Con. From the point of view of the United
 States (or any other country), any specific arms-control measure or
 program that has been proposed has two basic aspects: it may im
 prove some component of our security, either in the short or the long
 term, and it may degrade some other-again, either in the short or
 the long term. Both the hazards it may protect us against or reduce
 (the "pro" hazards) and the hazards it may introduce (the "con"
 hazards) are often subtle, complicated, and difficult to understand.
 Indeed, they may not be at all apparent when the measure is first
 considered, and may never be completely understood. The problem
 of deciding whether or not the proposed measure is "actually desir
 able" is one of deciding whether the "pro" hazards do or do not out
 weigh the "con" hazards. Some brief indication of the nature of the
 problems involved will be useful.

 The Central "Pro" Hazard. Most of us probably find it difficult
 to grasp what a nuclear war could be like. Numerical estimates of
 x million dead, y cities destroyed, and z percent of our industry
 obliterated seem unreal. Figure 1 shows photographs before and
 after of Nagasaki25 that convey an immediate sense of the scale of the
 problem. The energy release of the Nagasaki bomb was equivalent to
 about 20 thousand tons (20 kilotons) of TNT. This size of weapon
 is now often regarded as "tactical," that is, suited primarily to use
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 against troops and other forces in a limited nuclear war, rather than
 strategic bombardment. However, Figure 1 illustrates why Euro
 peans and others on whose territory a limited nuclear war might be
 fought may be disinclined to view such a war as sufficiently "limited."

 In several senses, Figure 1 is obsolete. Seven years after the Hiro
 shima and Nagasaki bombs, the first thermonuclear device was tested.
 The Soviets tested their first the following year. Today there exist
 thermonuclear weapons with an energy yield approximately one
 thousand times as great as the Nagasaki bomb, a yield measured in
 millions of tons, or "megatons," of equivalent TNT. It is often said
 that a single high-yield thermonuclear weapon can release more
 energy than all the high explosive used in the whole of World War II
 -perhaps more than was used in all past wars altogether. Most people
 have not yet really assimilated this development. To the present
 day, experienced newspaper reporters often confuse "kilotons" and
 "megatons." In their defense, it should be said that these units of
 measurement are indeed difficult to grasp. Even among professionals,
 I have observed an occasional tendency to think of "kilotons" as
 "tons." Figure 1 is a good antidote to this tendency and is worth
 occasional study as a reminder, whether "obsolete" or not.

 There is another side to this problem. Nuclear weapons very much
 smaller than the Nagasaki bomb are possible. For example, weapons
 having a yield as low as 55 tons (0.055 kilotons) have been tested.
 Weapons having a yield of 10 tons or less could presumably be
 developed, and much of the motivation on the part of weapon scien
 tists to continue the development of nuclear weapons stems from the
 possible development of weapons in this range. There is no question
 but that such weapons, which are sometimes overlooked by critics
 of limited nuclear war, would not produce anything like the damage
 indicated in Figure 1. And they probably would be militarily
 advantageous for the United States, provided that they did not lead
 to the use of much larger weapons. The difficulty, of course, is that
 as soon as one side achieved an advantage by the use of 10-ton
 weapons, the other side could promptly neutralize it (and possibly
 much more besides) by introducing 10-kiloton weapons.

 Megaton-class weapons have not yet been used in war, and there
 is no analogue to Figure 1 to provide a graphic sense of their effects,
 for which numerical estimates must suffice. To begin with, a high
 yield thermonuclear weapon can reduce a standard frame house to
 absolute rubble as far as 12 miles from the point of explosion, and
 leave one very seriously damaged as much as 20 miles away. This
 implies an area of blast destruction of several hundred square miles.
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 The radioactive fallout from a single such weapon can kill unpro
 tected people throughout an area of several thousand square miles.

 The cumulative effects of a large attack involving many such
 weapons are much more difficult to estimate. As of 1959, a hypo
 thetical attack on the United States analyzed for ffie Holifield hear
 ings26 involved 263 bombs with a total yield of 1,446 megatons.
 It was estimated that this attack would produce 50 million deaths,
 20 million serious casualties, would destroy or damage 50 percent
 of all homes, and leave the remainder radioactive from two weeks to
 a year.* Herman Kahn and his colleagues27 have analyzed a hypo
 thetical attack of the late 1960's that assumes a total fission yieldt
 of 20,000 megatons delivered on 150 major cities in the United States,
 about half of which would necessarily have a population of less than
 100,000. It was concluded that this attack would kill about 160 mil
 lion people out of an assumed population of 180 million, in the ab
 sence of a substantial civil defense program.

 It is instructive to compare thermonuclear-weapon yields to large
 natural forces. In the series of eathquakes in Chile in the spring of
 1960, the largest shock was estimated to have an energy release
 equivalent to 200 megatons. This not only created great physical
 damage in Chile but also generated tidal waves that produced
 destruction and casualties as far away as Japan. The total yield
 delivered in a large-scale thermonuclear attack might be from 10
 to 100 (or more) times larger than 200 megatons.

 Such grim figures are only part of the story, however, as they
 only relate to what could happen-in other words, to the capabili
 ties that now exist or that may exist. Yet we should not be very con
 cerned over the capabilities if only we and, say, the British had them.
 The other part of the story is that it might happen. We do not expect
 Type A deterrence to fail, but it would be rash to assume that it
 cannot. There are a number of ways in which it might fail. Many
 such possibilities are set forth in the essay below by Kahn.

 The "Con" Hazards. It should not be thought that any and all
 arms-control measures can be guaranteed as resulting in a net im
 provement. The major problem, and one that rightly troubles most
 critics of a casual approach to arms control, is the fact that in the
 present state of the world our need for armament is just as pressing

 * The real force of Secretary Herter's "cannot conceive" remark should be ap
 parent at this point

 t A technical distinction; the total yield would be larger, perhaps 30,000
 megatons.
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 as the need to take seriously the possibility and the consequences
 of nuclear war. In particular, as long as the Soviet Union (and per
 haps somewhat later, China) has the capability of launching a
 surprise attack, armament to deter such an attack is necessary.

 It is worth an effort to put the contemporary problem in perspec
 tive, for reasons explained below.* Let us first consider the likeli
 hood of a Soviet surprise blow. An extreme view sometimes en
 countered is that the Soviets will strike us at the first moment they
 see a reasonable chance of escaping overwhelming retaliation. Does
 this "preventive war" outlook really represent the Soviet doctrine
 that guides their actions?

 The evidence seems overwhelming that it does not. To begin
 with, the Soviets for many years have been conducting among their
 own people an intensive propaganda for peace by means of films,
 radio and television broadcasts, and newspapers. It is conceivable
 that this campaign is merely a smoke screen (it can obviously be
 turned off at a moment's notice) but it would surely affect young men

 moving up into positions of power and responsibility, some of whom
 would be startled, to say the least, to discover that it was merely a
 smoke screen. In addition to their overt campaign, the Soviets are
 surrounded by many reminders of World War II, which hurt them
 very badly; to the present day, many of their cities still show scars.

 Official Marxist-Leninist doctrine has never suggested a pre
 ventive war. To be sure, it has affirmed the inevitability of war, but
 one always envisaged as an attack on the Soviet Union by declining
 capitalist powers. Even Stalin apparently held that the capitalist
 powers would exhaust one another in war before they attacked the
 Soviet Union. More recently, however, Khrushchev, in an address to
 the Supreme Soviet that enunciated major policy, asserted that there
 is "no fatal inevitability of war."'15 Coexistence seems to be the order
 of the day, at least, as far as major military action is concemed.

 It is sometimes reported in contemporary strategic literature in
 the United States that the Soviet Union has been taking steps for
 civil defense that might be considered suggestive. However, the
 extent of this activity is rather limited; it is more extensive than our
 present program, but much less than many proposed United States
 programs. The Russians do not appear to have a substantial program
 for shelter from fallout. It is certain that the Soviets have not been

 * The ensuing discussion has been improved by the helpful comments of Harold
 Brown and H. S. Dinerstein at the Johnson Foundation Conference of 20-21
 May 1960.
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 conducting drills for evacuating their largest cities, drills which
 would be spectacularly visible to consular officials and tourists, and
 which would seem imperative for a nation seriously considering an
 attack.

 The weight of such evidence (of which this is only a fraction)
 therefore suggests overwhelmingly that preventive war is no more
 the guiding Soviet doctrine than it is the guiding United States
 doctrine. It is true that we cannot prove it is not; but neither can we
 prove many other assumptions of equal importance on which our
 policies are based.

 To accept this fact does not by any means dispose of the problem.
 The central truth is that many of the goals of the Soviet Union conflict
 with those of the United States. It does not presently appear that
 any of these conflicting goals are such as both of us would be pre
 pared to support by going to war. If this situation should ever de
 velop, however, war of some kind is certain to result, and this is what
 imparts substance to the following problem.

 The Soviet rulers are quite well aware that large-scale military
 power casts a certain shadow. They undoubtedly expect to achieve
 certain goals, perhaps only defensive ones, simply from the implied
 threat of military power. Indeed, all the gains the Soviets have
 achieved since World War II have been initially obtained without
 the use of any Soviet military force. We surely cannot treat the threat
 these forces represent simply as an empty bluff. We must therefore
 consider the possibility that they might some day feel that a goal for
 which they would indeed go to war was being thwarted, and that
 thereby they would be motivated to strike us. Even those Soviet
 citizens who count themselves our sincere friends could not give a
 guarantee against this eventuality.

 It is necessary to establish some perspective on this problem, for
 our own strategy must be based, at least to some extent, on a reason
 able appraisal of the opponent. Not everyone would agree. One
 able student of these matters has questioned the wisdom of guessing
 Soviet intentions, as I have been doing in asserting that preventive
 war was not guiding Soviet doctrine; and another has suggested that
 there would be some scope for successful arms-control agreements
 even if preventive war were the guiding Soviet doctrine. I do not
 believe that either of these views will stand a close scrutiny. If the
 Soviets were firmly and unequivocally committed to preventive war,
 they would surely enter an arms-control agreement with the sole
 objective of using it to enhance their relative advantage and diminish
 their losses in conducting that war-if only by postponing the war to
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 a time of their own choosing. And if we were convinced this was
 their strategy, we should not wish to enter an arms-control agreement,
 but might rather double or triple our defense budget-which we have
 the capability of doing, though the Soviets do not-and spend a large
 fraction of the increase on measures to protect our population. This
 would make the world much more dangerous for the Soviets and
 much less dangerous for ourselves, and it would be likely to persuade
 them that the doctrine of a preventive war should be abandoned. This
 would not necessarily be the only, or even the best, course of action,
 but it illustrates a strategy that we have not so far pursued because in
 fact we do not think it necessary.

 We do not know Soviet plans or intentions in detail, and in any
 event they are most certainly subject to modification in the light of
 our own policies. We are therefore faced with the necessity of design
 ing our strategies and our armament policy for some range of pos
 sible Soviet strategies. We must take into account not only the pleas
 ant possible Soviet strategies but also the unpleasant ones; and one of
 the unpleasant, if perhaps the least likely, is the real possibility of a
 Soviet strategy of preventive war, if not now, then at some time in
 the future. It must be recognized, however, that our own strategy

 will not be optimum for that particular Soviet strategy, any more
 than it would be optimum for the Soviet strategy that would be
 implied by a completely friendly outlook toward the United States.
 The problem cannot be solved simply by our being excessively con
 servative in designing our armament policies, as this would lead us
 straight to the problems discussed in Kahn's essay. Both our uni
 lateral armament policy and also the possible range of arms-control
 agreements must be conditioned by our having a reasonable perspec
 tive of the world situation. We cannot escape the hard necessity of
 appraising our prospective opponents.

 In particular, it is irrational to treat every Soviet arms-control
 proposal as if their sole motive in advancing it was to help them
 achieve world domination. On the other hand, it is worth emphasiz
 ing that both we and the Soviets do have conflicting national goals,
 and that the Soviets are intensely and skillfully opportunistic. It
 would be entirely possible for a carelessly drawn or carelessly in
 spected arms-control measure to present them with opportunities
 they might be tempted to exploit-whether they had originally in
 tended to at the time of signing the agreement or not. Possibilities
 of this kind include the clandestine development, production, and
 deployment of prohibited weapons, the misuse of certain types of
 inspection systems to enhance the surprise of a surprise attack, and
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 the subversion of group-decision procedures for applying force or
 sanctions. Some of the problems of this type are explored in various
 essays in this issue.

 There are genuine hazards of a different type, associated with
 certain kinds of arms-control measures, that are less often discussed.
 These might be called "irritation" hazards, and they arise as follows.
 The basic origins of world tensions (and therefore of armament, with
 the consequent possibility of war) are hostilities between nations,
 and conflicting national goals. No one would seriously maintain that
 arms control per se could solve these problems, or that arms-control
 measures are certain to survive in the long run if these problems are
 not solved. But it is of course an important possibility that arms
 control measures may contribute to the easing of these problems, and
 that in any event they should not be so designed as to aggravate these
 problems by introducing avoidable irritations.

 Such irritations may be introduced by arms-control measures in
 any of several ways. Differences may arise in the interpretation of the
 agreement, in the methods of enforcing it, or over the question as to
 who is going to pay how much of the bill. Irritations that affect a
 substantial segment of the population more directly may stem from
 the operation of inspection systems. Inspection has sometimes been
 called "institutionalized distrust," and in fact that is what it is. A cer
 tain minimum of irritation is probably bound to arise out of inspec
 tion. But it is important to avoid aggravating such irritation. Most
 important, the operation of an inspection system should not in itself
 become the object of distrust on the part of the host nation. It would
 be tragic if the implementation of an arms-control measure or pro
 gram produced temporary alleviation of some immediate problem
 at the expense of aggravating the basic problems to the point of the
 ultimate breakdown of the program, thus perhaps leading to war.
 This hazard is also a real one, but it can be minimized or even avoided
 altogether by paying it careful attention when formulating a control
 agreement and when designing an inspection system. To do so, how
 ever, it is necessary to keep clearly in mind the character of the long
 term underlying problems, and it is not always easy to do this while
 simultaneously devising measures to deal with more immediate ones.

 Various Goals and Measures

 The basic goal of arms control, as has already been indicated, is
 to reduce the hazards of present armament policies by a factor
 greater than the amount of risk introduced by the control measures
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 themselves. In other words, arms control aims at improving our na
 tional security in all its various short- and long-term aspects. This
 definition, unfortunately, is rather like a general statement against
 sin: no one would disagree until the specific "sins" were defined. Let
 us consider some of the specific examples currently being discussed or
 likely to be discussed.

 Broadly speaking, approaches to arms control are of two kinds.
 The first is to examine current and projected armament policies, to
 isolate their major unnecessary hazards, and to attempt to reduce
 or eliminate these, one at a time, leaving the basic armament policies
 largely unchanged. This is the realm of limited arms-control meas
 ures. The second approach is to attempt a survey of the basic re
 quirements for armament to implement the various types of deter
 rence that must be provided for the participating nations, and to
 adjust all types of armament to fit these basic needs in such a way
 as to give maximum net security. This is the realm of comprehensive
 arms-control systems. In both cases, of course, the analysis must
 consider both unilateral and reciprocal points of view and must take
 into account the performance obtained under both calm and stressed
 conditions, the possible consequences of clandestine or overt evasion
 or other failures in cooperation, the possible failure of various types
 of deterrence, and the irritations introduced.

 Comprehensive arms-control programs seem much more attrac
 tive on several counts than do limited measures. The goals of such
 programs may be better matched to basic needs, they seem generally
 safer, they may provide economic savings through substantial dis
 armament, and they may actually require less inspection than a small
 collection of independent limited measures. Comprehensive controls
 are studied in some detail in the essay by Wiesner.

 Comprehensive controls, however, have not proved to be at all
 easy to negotiate, and are not likely to be so in the future. Some of
 the reasons for this dificulty operate with little or no force in certain
 limited measures of arms control which may prove to be more nego
 tiable. (This "may" is very weak; they well may not.)

 Although the goals of such measures are limited in scope, they
 are not necessarily trivial. The major hazards stem, not from the
 armament per se in the possession of the major powers, but from
 the fact that it might be used. Several measures are aimed at in
 hibiting such use. For example, two of the hazards to our security
 are the "catalytic war" (i.e., the initiation of a major nuclear war by
 one of the smaller powers) and the "escalation" problems; the major
 goals of a nuclear weapon test ban are to eliminate the problem of
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 catalytic war altogether (by preventing the spread of weapons to
 other nations) and to eliminate those escalation problems that might
 result from a limited nuclear war initiated by one or more of the
 smaller powers. Most of the various types of accidental war depend
 for their initiation on misinformation about what the other party is
 doing in a crisis; Schelling28,29 has proposed the use of special sur
 veillance forces whose primary goal would be to minimize such mis
 information. Many other potential limited measures may have con
 siderable merit, as is shown in Schelling's contribution below.

 It is possible, and sometimes useful, to view arms-control measures
 of practically any type as intended to provide warning. In some cases,
 this objective is explicit, as with measures designed to monitor stra
 tegic forces and provide immediate warning when an attack is
 launched. Many of the measures proposed by the Western delega
 tion to the Surprise Attack Conference were of this type.30 How
 ever, even a very comprehensive arms-control program that provides
 a substantial reduction of military forces can be regarded as a meas
 ure to provide warning, but in this case the warning given would be
 a long-term strategic warning of hostile intentions. As long as such
 an agreement was functioning satisfactorily, it would provide some
 evidence that the participants did not intend to launch an over
 whelming attack-they would not have the capability. Any observed
 failure of cooperation in the carrying out of the provisions of the
 agreement, such as the repudiation of the treaty, would then provide
 a warning of aggressive intentions. The amount of time this warning
 would provide might range from a few months to a few years, de
 pending on the extent to which disarmament had gone and on the
 scale of the aggression contemplated by the violator. Intermediate
 types of measures would provide intermediate degrees of warning;
 for example, certain deployment restrictions, such as a disengage
 ment of Soviet and United States forces in Europe, would provide a
 warning of from several hours to a few days. In general, the more
 severe the restrictions in force levels or deployment, the longer the
 warning time provided by the corresponding arms-control measures.

 To pass to goals less military in character, it is entirely possible
 to employ arns-control policies for achieving political as well as

 military objectives. For example, it might well prove possible to
 achieve the political reunification of Germany (on terms acceptable
 to the West) in connection with an arms-control program that pro
 vided for the disengagement of Soviet and United States forces in
 Europe and for the disarmament of Germany. The evaluation of
 such measures is especially complex because the pros and cons to
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 be balanced are so subtle. Indeed, such an arrangement might seem
 to be something of a horse trade; however, bargaining arrangements
 in which both sides emerge with net gains are not only possible but
 common.

 A different type of political goal is found in the realm of propa
 ganda. Some of the connotations of this word are unfortunate, for
 it is certainly a legitimate objective of our policy to achieve the
 allegiance of the other nations of the non-Communist world. The
 difficulty with this goal (at least for the West) arises when measures
 are proposed purely for this purpose; the objective is then likely to
 be self-defeating.

 One goal often stated by major political leaders is that of freeing
 the economic resources now devoted to arms for other purposes. This

 might happen in a significant degree only with rather comprehensive
 arms controls, as far as the near future is concerned. Among con
 temporary students of arms control, it is fashionable (and probably
 correct) to point out that arms control is very likely to cost more,
 not less than present armament policies. This is because adequate
 inspection systems are likely to be sufficiently expensive to more than
 offset the relatively slight reductions (if any) in arms that may be
 achieved. (This would not, of course, nullify the value of arms con
 trol. We should be prepared to spend a good deal to achieve a less
 dangerous world.) In spite of such reservations, the goal of economic
 savings is nevertheless reasonable qua goal, and is worth stating ex
 plicitly.

 One way in which arms control could lead to a safer world is
 rather indirect but deserves mention. This would be to educate the
 Soviets in mutually desirable strategies and armament policies. For
 this purpose, we would first have to educate ourselves in some detail
 as to what these were-which hardly prevails at the present time. But
 if we did understand these matters in depth, and if we did have
 specific arms-control objectives fixed clearly in our own minds, it is
 highly likely that we could persuade the Soviets (and others) of the
 desirability of such objectives. Also, if we were better prepared
 ourselves, we should then be in a better position to understand and
 evaluate Soviet proposals.

 One goal of either limited or comprehensive arms control is to
 contribute to the solution of the basic problems of international hos
 tilities and conflicting national goals. Besides taking care to avoid
 the hazards of unnecessary irritations, various constructive contribu
 tions are possible. For example, the careful design and use of mecha
 nisms for adjudication and enforcement in arms-control programs
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 may lead to an increased dependence on peaceful and orderly means
 of resolving conflicting national objectives. The very fact of imple
 menting arms-control measures might therefore improve the world
 climate. This presumably accounts for the ardor of those arms-con
 trol advocates who think the military problems can safely be ignored.
 But it is quite possible that such an improvement would not result.
 This problem is one of the major imponderables of arms control.
 Bearing these reservations in mind, we may nevertheless count this
 as a goal.

 To pursue this thought further, in order that inspection should not
 appear entirely as "institutionalized distrust," it is desirable, when
 feasible, to have an inspectorate perform constructive functions of
 direct utility to the host nation. This would provide experience in
 the cooperative operation of constructive international services and

 might tend to reduce national hostilities. It would also provide the
 host country with a minor vested interest in the successful operation
 of the inspectorate beyond that provided by the successful implemen
 tation of the arms-control measure itself. Better personnel would be
 attracted to the inspectorate. It is possible to find examples in which
 the addition of relatively small increments of men and money to an
 inspectorate may provide relatively large gains in its constructive
 utility. Such examples include: (1) the use of a network for detecting
 bomb tests so as to provide a permanent continuation of the Inter
 national Geophysical Year; (2) the use of radar monitoring systems
 for missile-control purposes in connection with the peaceful explora
 tion of space; (3) the use of inspectors of nuclear production to do
 radiation monitoring as a public health measure; (4) the use of
 inspectors of industrial production to provide industrial census infor

 mation and production statistics. I do not know whether all these
 examples are feasible, and they are obviously insubstantial, but they
 suggest an approach that should be useful.

 Conclusions

 The foregoing enumeration of goals will surely leave many readers
 unsatisfied. It will seem much too optimistic to many and much too
 moderate to others. In particular, some readers will undoubtedly
 have noticed that I did not define the predominant goal of arms
 control as the total elimination of all war. Several students of arms
 control would do so, including one as eminent as Philip Noel-Baker.
 It is undoubtedly a desirable goal, and one well worth pursuing with
 vigor. But the obvious diffculty is that it may not be susceptible of
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 achievement. It seems to me that attaining this goal is likely to
 require either a radical alteration in national outlook-which no one
 seems to have the faintest idea of how to accomplish-or the general
 acceptance of peaceful international machinery for adjusting con
 flicting national objectives. The latter may or may not be possible,
 but it should be noted that the machinery in question must be capable
 of dealing not only with the United States, the Soviet Union, and
 China, but also with Israel and the Arab powers, North and South
 Korea, France and the Algerian Nationalists, and so on. At the very
 least, this is likely to take a considerable time.

 Yet we can use this time to good advantage. If in the meanwhile
 we can avoid major nuclear war, without necessarily resolving such
 problems as that of Berlin or the Algerian conflict, we shall have done
 something profoundly useful-useful to ourselves, to the several na
 tions involved, and to Eastern and Western civilization.

 A historical analogy may be appropriate here. The problem of
 achieving a decent world may seem much too difficult to permit much
 optmism as to a successful solution. I have even heard one critic
 raise the objection that we ought not to tinker with the political
 structure of the world when we do not understand the long-term
 consequences of our work. But the delegates to the Philadelphia
 Convention of 1787 who drafted the Constitution of the United States
 also faced the problem of too many uncertain choices-their problems
 were no less demanding and no less difficult than ours. But they
 tinkered well.

 We have men today as capable as those who drafted our own
 Constitution; it is not necessary to wait for the once-in-a-century
 appearance of an Abraham Lincoln. And today we have added moti
 vation because of the catastrophic consequences-nuclear war or ap
 peasement-of possible failure. Will we be able to avoid failure if
 we fail to make the effort appropriate to the task?
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 Basic Requirements of Arms Control

 THE CONCEPT OF "ARMS CONTROL" includes any agreement among
 several powers to regulate some aspect of their mlitary capability or
 potential. The arrangement may apply to the location, amount,
 readiness, or types of military forces, weapons, or facilities. What
 ever their scope or terms, however, all plans for arms control have
 one common feature: they presuppose some form of cooperation or
 joint action among the several participants regarding their military
 programs. Is such cooperation feasible between major powers whose
 national purposes are in basic conflict? Concretely, is there any basis
 for such arrangements between the USSR and the United States? If
 so, what are the conditions and limits of reliable arms control?

 Definition of the Problem

 Many are convinced that agreements for arms control with the
 Soviet Union are not possible or in the national interest of the United
 States. In general their view derives from some or all of the following
 propositions:

 (1) Military forces are only the reflection of political hostility.
 They are not the source or origin of tensions and conflicts among
 nations. Consequently, it is futile to try to regulate or reduce military
 forces separately from their underlying political causes. When basic
 hostility is resolved, reduction in arms will follow automatically as
 the nations feel themselves more secure and less threatened. To
 attempt control of military forces before removing the political
 sources of friction or threat is to put the cart before the horse.

 (2) The purposes of the Sino-Soviet bloc are fundamentally
 hostile to the non-Communist nations. In the Communist view the
 conflict between their "system" and any other is irreconcilable and
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 will be resolved only by the ultimate victory of the Communist order.
 Its leaders believe that Communism is destined to triumph through
 out the world, and they intend to advance their cause by the vigorous
 use of all feasible means. Apparently, the Communist ideology no
 longer considers a global military showdown inevitable under present
 conditions. But the Communist leaders still define "wars of libera
 tion" as "progressive," and have not abandoned the use of force (as
 in Hungary) or threats (as in Berlin) when either serves their inter
 ests.

 (3) The Communists would not make or carry out any arms
 agreement in good faith. Any means are legitimate in seeking to
 promote Communist advance. Treaties are only instruments for
 pursuing their basic aims and will be violated or evaded as suits their
 interests. In 1939-1940, the Soviet Union overran and divided Poland
 and absorbed Esthonia, Lithuania, and Latvia, in flagrant violation of
 nonaggression treaties with each of these nations. Soviet disregard
 for commitments regarding Eastern Europe, and of its Potsdam ob
 ligations regarding Germany, is too well-known to need laboring.

 It would be rash indeed to disregard these lessons in devising and
 analyzing any arms-control proposals. The grounds for distrusting
 the Soviet Union and its purposes should make even the optimistic
 cautious. The record of broken agreements should warn us not to
 rely on Soviet promises or good faith as the basis for arms-control

 measures. And the only safe course is to accept at face value the
 constant Communist assertions of their basic hostility to our social
 order.

 But, this does not dispose of the problem. One could also cite
 many agreements which the Soviets have carried out. The crucial
 point is to understand what kinds of arrangements they can be ex
 pected to comply with and why. The safest premise is this: in break
 ing or keeping agreements, the Soviets can be trusted to pursue their
 own interests as they see them. Hence, measures for arms control
 should be reliable if they can be so devised that compliance will be

 more in the Soviet interest than evasion or violation.
 Distrust is not, of course, limited to one side. The Soviets, re

 flecting Communist ideology, are deeply suspicious of the "capitalist'
 nations and of their "ruling circles," which are seen as ruthless and
 unscrupulous in maintaining and improving their power and position.

 Within this conception, however, they are expected to pursue their
 interests.

 The remaining discussion will be mainly concerned with how to
 make compliance conform to self-interest, given the fact of basic
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 antagonism and distrust. It will examine, inter alia, how far the first
 proposition above-the relation of politics and arms control-remains
 valid under modem conditions.

 Basis of Common Interests

 At the threshold is the question: How can the Soviet Union and
 the United States have parallel or common interests in measures
 to control armaments if their basic purposes are antagonistic?

 The answer lies essentially in the changing nature of war, espe
 cially general war. Until recently, large-scale military force could be
 used as an effective instrument for the pursuit of political aims. An
 aggressor might hope to win and to benefit from his victim's defeat.
 Conversely, potential victims could normally assure their own se
 curity by confronting the possible aggressor with sufficient opposing
 strength, either alone or with allies, to deter attack or defend them
 selves if it occurred. The resulting balance might preserve peace for
 extended periods under favorable conditions.

 The development of modern weapons has changed the situation
 radically. As always, threat has produced deterrent which has
 largely succeeded thus far in preventing large-scale war. But the

 military balance remains unstable, entailing substantial risks and
 burdens. More important, these conditions jeopardize both sides.
 The loss of one need not be the gain of the other. If large-scale war
 meant mutual destruction, it would not advance the political interests
 of either side; both would be better served, despite basic political
 hostility, by preventing its occurrence. Thus, military instruments,
 while still related to political conflict, have taken on a life of their
 own and have become a separate source of tension and danger.
 These matters are analyzed elsewhere in detail in other articles in tbis
 issue, such as Herman Kahn's. Here it is sufficient to explore them
 briefly in order to indicate the limits on unilateral action to cope with
 them.

 One serious factor of instability arises from the disparity between
 offense and defense. The state of military technology puts a heavy
 premium on striking the first blow. Surprise attack not only
 could grievously injure the victim; it might also knock out much of
 his capacity to retaliate, so long as delivery systems remain rela
 tively vulnerable. Even so, an aggressor would run a serious risk of
 severe damage from even a limited surviving retaliatory capability.

 While that situation prevails, an aggressor is not likely to be tempted
 to initiate an attack unless he believes himself in peril of an attack.
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 The sense of exposure and vulnerability, however, creates strong
 pressures for rapid reaction to strike in case of threatened or ap
 parent attack, before the means of striking is jeopardized. The neces
 sity for quick decision creates serious dangers of war by accident or
 premature response, due, perhaps, to the misreading or misjudging of
 warnings. Progress in reducing vulnerability by hardened, concealed,
 and mobile weapons may lessen these risks, but may also introduce
 new instabilities of their own; they may, for instance, complicate
 communication and central control.

 The dynamic character of military technology forces each side to
 strain constantly to develop new or improved weapons systems in
 order to better its position or at least maintain the balance. Whenever
 one or the other achieves an earlier success, it creates tension and
 uncertainty and the necessity for adjusting on both sides. The rapidity
 of change entails the risk of rash action prompted either by a fear of
 imminent inferiority or by a belief, whether correct or mistaken, of
 overwhelming superiority. The latter could lead to efforts at black
 mail which could precipitate unintended large-scale war.

 The spread of nuclear weapons into the control of more and more
 nations seems likely to enhance seriously these risks of instability
 and to introduce additional ones.

 The effort to maintain an effective deterrent and to keep up in the
 arms race will probably become more burdensome. In any case, the
 greater part or all of the effort will only serve to neutralize the capa
 bility on the other side. Neither alone can safely stop its frantic
 activity, but the question is certain to arise as to whether mutual
 deterrence could not be achieved at lower levels of forces and ex
 penditure.

 As even so brief a summary indicates, both sides have possible
 common or parallel interests* in preventing an unintended all-out

 * Since these parallel interests result mainly from hazards inherent in major
 nuclear-weapons systems, they extend to any activities or violence entailing
 risks of the ultimate use of such weapons. Hence, the desire to mitigate that
 danger can be the basis for measures to control conventional weapons. If the
 use of such nuclear-weapons systems were, however, fully neutralized by tech
 nology (as might happen) or eliminated by arms-control measures (as seems
 remote), would this common interest persist for controlling conventional
 weapons? It might not if a potential aggressor considered that nuclear-weapons
 systems had been finally removed from the equation; but that condition is
 hardly likely to be fulfilled, at least by arms-control measures. Moreover, even
 in that case, there could be a common interest in reducing the burden of con
 ventional forces if both sides concluded that a standoff existed in such forces
 and could be maintained at lower levels.
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 war and in minimizing the burden of the deterrent. Each side can
 continue its unilateral efforts to make its deterrent more effective. If
 these efforts merely produce enhanced or more secure capacity to
 damage the opponent, the result will still be a system of mutual
 deterrence, subject to risks of the sort outlined. Conceivably, one side
 might achieve a technical breakthrough, reducing its own vulnera
 bility to an opposing strike so radically as to destroy the "stalemate."
 But, the chances and value of that possibility must be weighed against
 the opposite danger and the other risks inherent in an unrestricted
 arms race. In making that appraisal, both sides could readily con
 clude that their interests would be better served by measures to
 stabilize the system or reduce its burden. There are limits, however,
 to how far this can be achieved by unilateral action. Certain kinds of

 measures useful for these purposes require joint action or cooperation.
 This objective fact must be the basis for any progress toward arms
 control under present conditions.

 Criteria of Acceptability

 The thesis of this paper is that the validity and stability of any
 arms-control system will depend ultimately on the same kinds of
 motives and factors as those which underlie the existing "system"
 namely the self-interest of the parties. Arms-control measures
 broaden the arsenal of instruments available for constructing and re
 inforcing a viable deterrent system by means of agreed standards,
 limitations, or safeguards. They may serve to reduce the likelihood
 of war, or (possibly) the burden of effective deterrence. But any
 proposed system of arms control must be judged by whether it makes
 it more attractive to the parties (in terms of their own interests) to

 maintain the system and its safeguards than to disrupt it by resorting
 to violence or evasion.

 Constructing an arms-control plan that meets such a test is far
 from easy and must overcome serious technical and political ob
 stacles. The existence of common interests does not assure that
 practical methods for working together are attainable. To establish
 arns control, the parties will have to be in accord on: applicable limi
 tations; methods of verifying compliance; and t-he consequences of
 violation. These three aspects, which interact as will be discussed
 later, may affect the several parties differently. In appraising any
 plan, each party will compare its benefits and risks under the plan
 with its prospects without it. Before accepting any plan, each nation
 will have to be satisfied on two issues:
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 First, if carried out according to its terms, how will the plan serve
 its security or other interests compared to the situation without it?

 Will it lessen the risks of war, whether deliberate or unintended?
 Will it allow reductions in military expenses without loss of security?
 These two aims are not necessarily complementary. Some joint
 actions to stabilize deterrence might even require increasing expendi
 ture. For example, if the all-out nuclear deterrent were virtually
 neutralized, stability would depend on the balance in other weapons
 and forces. Unless attained by major reductions in Soviet and
 Chinese forces, this would probably require increases in those of
 the West.
 And, second, would possible violations of the arrangements entail

 undue risks to its security compared to the situation in the absence of
 the arrangements?

 In essence, this question breaks down into several parts. What
 are the chances that another party could evade some or all of the
 agreed limitations without prompt detection? How seriously might
 any such violation upset the military balance? Could the victims
 redress the balance or compensate for the violation if detected, and,
 if so, how rapidly? What detriment might the violator suffer from
 detection? Taking all these questions into account, how likely is it
 that evasion would be attempted? And, how do these risks compare

 with those without an agreement?
 To be acceptable, any arms-control plan must combine its limita

 tions, safeguards, and remedies so as to satisfy both criteria for all
 parties. In seeking to do so, it is essential to understand how these
 several elements may reinforce each other or conflict, and what limits
 they impose on the feasible scope of such a system.

 The remainder of this paper attempts to analyze some of these
 limits and interactions and their implications. Its purpose is not to
 develop a specific proposal but to examine certain conditions and
 relations inherent in the situation, which apply to any arms-control

 measures in existing circumstances.

 Balancing of Restrictions

 One serious obstacle to arms control arises from the difficulty of
 equating the impact of specific restrictions or other terms on the
 several parties. The task of assessing the effect of any acceptable
 change in military forces or armaments on the absolute and relative
 capability of the parties is extremely complex.

 Since the armed forces of each nation rely on their own special
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 "mix" of armaments and men, any restriction of a particular weapon
 has different impacts on each of them. In the 1930's enormous
 amounts of energy and time were devoted without success to efforts
 to equate different kinds and numbers of conventional weapons.
 Nuclear weapons and missiles have, if anything, made this task even
 harder because of the wide range of uncertainty regarding their
 effects on offense and defense and the relations between nuclear and
 conventional capabilities. Moreover, with dynamic-weapons tech
 nology, each side is likely to be ahead in developing specific fields,
 and therefore will appraise the prospects and significance of newer
 weapons in quite different terms. Especially under these conditions,
 military experts on each side almost inevitably tend to overestimate
 the harm to their capability from any proposed restriction and to
 discount its effects on the potential enemy. Hence, the greater the
 uncertainty regarding the value and equivalence of weapons and
 forces, the more likely is the conservative bias on both sides to block
 agreement on any material change.

 A second obstacle arises from differing appraisals by the United
 States and USSR of the value and costs of inspection inherent in the
 divergence between a "closed" and an "open" society. Effective
 inspection is more vital for the United States than for the USSR. The
 vast range of published data on the United States military programs
 available to the USSR through the press, Congressional reports and
 hearings, etc., would greatly reduce its dependence on the inspec
 torate, and provide cross-checks and leads for its operations. More
 over, the very nature of an open, democratic society would make it
 far more difficult, if not impossible, for the government to carry on
 any large-scale secret evasion or violation, even if it desired to do so.
 Conversely, the closed character of the USSR necessitates more in
 tensive inspection to provide data and greater dependence on the
 data so obtained with fewer chances for cross-checks, etc. Hence,
 the United States is forced to insist on a degree and reliability of
 inspection for which the USSR is likely not to feel a corresponding
 requirement.

 In terms of costs or burdens of inspection, the appraisals will also
 differ. The Soviets undoubtedly look on their secrecy as a military
 asset. In allowing it to be pierced by inspection, they consider they
 are making a separate, or additional, sacrifice of their military poten
 tial. Hence, they will assess the cost of reciprocal inspection (par
 ticularly, if intensive) as high, especially as compared to its value
 for them. The United States will certainly not estimate the burden
 as nearly so great, though it might appear more onerous (at least for
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 private activities) if negotiations ever got down to practical details.
 The consequence is that, in striking a balance between costs and

 value of inspection, the United States will inevitably favor more
 intensive and thorough systems and methods than the USSR. In this
 respect their interests tend to diverge materially and to obstruct
 agreement on a common system.

 Their interests may diverge in another respect. A system which
 succeeded in neutralizing the all-out deterrent could have ancillary
 consequences differing according to the purposes of the two sides.
 For the Soviets, widespread confidence in the system might make
 it more difficult to utilize the fear of war for attaining political ad
 vantages. For the United States, one result might be to narrow the
 value of the all-out deterrent in inhibiting aggression in peripheral
 areas. Today, lack of certainty about its use may deter rash Soviet
 action, especially where the stakes are small compared to the price
 of a mistaken judgment. Some forms of arms control, by more
 effectively neutralizing the strategic capabilities, could erode this
 effect in the less vital areas. Finally, the prospect of rapid techno
 logical change complicates the creation of an acceptable system.

 Where radical innovation has become usual, a nation may hesitate
 to tie its hands too tightly when the future is so uncertain.

 Limits of Inspection

 Inspection (used here to mean any method of obtaining or veri
 fying evidence) has come to be the cornerstone of arms control.
 Indeed, it is often said that inspection must be "foolproof." If, in
 fact, 100 percent certainty were required in the inspection system,
 virtually no arms control would be feasible. In practice, no technique
 depending on human skills and judgment can be infallible. This
 truism is especially applicable in a field where actual experience is
 so lacking. Moreover, the Soviet Union (certainly) and the United
 States (probably) would not agree to inspection of the scope and
 intensity which would be necessary to attain the highest feasible
 reliability.

 But infallibility is not the proper criterion. Inspection should be
 viewed as a technique for reinforcing and maintaining the self-inter
 est of the parties in the continued effective operation of the system.
 The restrictions and the related inspection should be considered as
 a system of deterrence. Their combined aim should be to create
 risks of detection which a rational participant would not consider
 worth running. He need not believe that the inspection techniques
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 are certain to discover the violation: he need only be convinced that
 the odds of discovery are too high to make the attempt worthwhile
 in the light of the possible benefits and costs. Of course, the reliability
 of the inspection process is still a vital factor in determining the ex
 tent of feasible arms control. But it can not be judged in isolation.
 It is intimately related to the nature of the restriction and remedies
 included in the system, and to the interest of the parties in its con
 tinued operation.

 This interplay is apparent even when the primary purpose is to
 provide reciprocal information for reassurance or the avoidance of
 mistakes, as in some schemes for preventing accidental war or for
 inhibiting surprise attack. Inspection to prevent mistake or surprise

 may be greatly facilitated by agreed-upon restrictions concerning
 readiness or disposition (of strategic air forces or missiles, for ex
 ample) which would almost surely have to be violated to mount such
 an attack. Inspection could not prevent such restrictions from being
 disregarded, but their existence would enable inspectors promptly to
 interpret as hostile an action which might otherwise be ambiguous.

 For any specific restriction, the potential violator will weigh the
 value of the evasion against the risks and consequences of detection.
 He will hardly assume the risks of discovery (whatever they may be)
 unless he can foresee some commensurate advantages. Thus, the
 crucial question is not whether the inspection system could discover
 every technical evasion, but what prospects it offers for detecting any
 significant one. In assessing this, several factors become relevant.

 One is the scope and duration of activity required for a significant
 violation. If evasion had to be carried out on a large scale or over a
 long period before yielding benefits, there would appear more chance
 of its detection by cross-checks or random sampling or other means.
 Thus, if conventional military equipment had been reduced to a
 certain level, its replacement in substantial amounts should be rea
 sonably risky with even moderate inspection in operation.

 Also, the amount of clandestine production required to be "sig
 nificant" would also depend on the levels to which agreed reduction
 had dropped. If other powers had reduced virtually to zero, relatively
 small violations might give the offender a great advantage. But if
 they retain major capabilities, much larger evasions would be neces
 sary.

 In assessing advantages of evasion, the violator must think in
 terms of usable weapons systems-fragmentary evasions may not
 give any real superiority. Thus, if restrictions were applied to exist
 ing nuclear material, the fact that it could be secreted in little space

 716



 Basic Requirements

 without continuing activity would make the prospects of detection
 very small indeed. The significance of a violation, however, would
 depend partly on the level to which others had reduced and partly on
 how much else the violator would have to do to make his secret stock
 pile usable. Added safeguards might arise from other reinforcing
 restrictions which could be inspected more readily-such as limits on
 delivery vehicles which might involve a much wider range of activ
 ities for evasion.

 Inspection seems likely to present some of the hardest problems
 at the start of an arms-control system. Time will be required for it
 to be organized and installed, to gain experience, and to earn the
 confidence of the participants. Moreover, at that stage, the degree of
 intensity of inspection is most likely to seem out of proportion to the

 modest initial restrictions or reductions: checking on certain kinds
 of isolated limitations could require nearly as much probing as that
 for more extensive reductions. For this reason, under a compre
 hensive system put into effect by successive stages, the inspectorate
 would hardly need to expand in step with the restrictions. In se
 lecting initial limitations, therefore, one major factor should be to
 find those which minimize the scope and burden of inspection.

 One method for facilitating inspection at all stages is to require
 the participants to prove their compliance with specific obligations.
 They may be in a position to produce convincing evidence of their
 action much more easily than inspectors could establish the facts
 without assistance. The making of reports of various kinds by the
 parties can serve a similar purpose of facilitating inspection. The
 early stages of a system should capitalize on such techniques by be
 ginning with limitations for which they are especially helpful.

 The nature of the inspection system and its value are also related
 to how the data it produces will be used. The deterrent effect will
 be affected by how violations are established and redressed.

 Measures Relating to Violation

 Since the purpose of the inspection system is to assure compliance,
 a central issue involves the treatment of violations. Actually, two
 factors are involved: the method for determining that a violation has
 occurred; and the remedies available for redressing it.

 Determining Violations. In considering procedures for deter
 mining violations, two alternatives can be conceived: the inspectorate
 could be required to produce and submit evidence of any violation
 to an impartial tribunal which would judge the issue like a court; or
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 the evidence could be furnished to the parties for their information
 and decision as to how to act on it. Some have taken for granted
 that the first method was inevitable or desirable.

 This is by no means self-evident. In some cases, the state of the
 evidence may require a court to find that the violation is not proved
 despite suspicious circumstances. The other parties may still suspect
 evasion, and be tempted themselves to evade in "self-defense," if the
 decision of the court leaves no alternative. If the parties have the
 privilege of deciding how to interpret and act on the suspicious data
 the deterrent to violation may be enhanced. The practical effect

 might be that they could then take overt counter-measures. Indeed,
 they could announce the protective counter-measures, and offer to
 withdraw or terminate them upon satisfactory proof that the sus
 picions were unfounded. The suspected party would then have a
 real interest in establishing innocence. And it will frequently be far
 simpler for him to offer persuasive proof that he is not in violation
 than for the inspectorate to prove the real state of facts. Conse
 quently, if the system is designed to serve the continuing interests of
 both sides, the right of the parties to interpret suspicious evidence
 may be better calculated to maintain the viability and stability of the
 system than final authority in a tribunal for this purpose.

 There are, however, considerations favoring a tribunal. Any
 agreement will entail some ambiguous provisions on which there is
 room for legitimate dispute. Both sides might well be willing to allow
 a tribunal to resolve the issue. Similarly, it may be useful to have a
 forum for presenting evidence of violations, especially where clear,
 in order to exert pressure on the violator or to have the support of a
 judgment of the tribunal to justify any counter-action the victim

 might decide to take.
 Hence, the best solution may be to seek to combine both methods.

 To obtain the benefits mentioned, a tribunal could be available for
 resolving disputes about the terms of the agreement or the evidence
 of violations; but the parties might still have the right to suspend or
 cancel the agreement if the result seemed to require it for the pro
 tection of their security.

 Remedies for Violation. What remedies are available in case of
 violation of the arms agreement? The answer to that question sets a
 basic limit on the kind and extent of restrictions which are feasible.

 In their comprehensive plan for world disarmament, Clark and
 Sohn provide for an international agency with authority to require
 compliance and adequate power for enforcement. No such agency
 now exists. Even if the International Court had compulsory juris
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 diction to determine a violation, it would lack effective means to
 enforce its decree or to provide remedies to the other parties. Under
 existing political conditions, the Soviet Union and the United States
 could not agree to create an international agency with sufficient
 power to coerce their compliance with its decrees. The existing dis
 trust and cleavage make joint action for that purpose wholly imprac
 ticable.

 If that solution is now unfeasible, it is essential to realize that
 dependence in case of violation must be placed on self-help. Conse
 quently, in making any agreement, the parties must seek to appraise
 the following: if they fulfill their obligations under the agreement,
 how will their relative capability compare with that of a violator who
 has whatever advantage he could reasonably be expected to obtain
 by evasion before detection? The crucial question is whether or not
 the honest parties would still be able to assure their security under
 these conditions. Would the violation be likely to upset or jeopardize
 the deterrent balance?

 The answer to the question depends on a variety of factors in
 volved in any specific plan. Of course, if the plan affects the capa
 bilities of either side only in ways readily rectified or reversed, its
 cancellation could leave the parties substantially where they had
 been before its adoption. Some forms of limitation might operate in
 much this way. For example, the plans for depositing weapons in
 international stockpiles on the territory of the several members are
 designed to have this effect. If one party should reclaim his weapons,
 others might quickly follow suit.

 Moreover, the effect of a violation depends on the general level
 and character of forces retained. Smaller evasions might not be really
 significant to upset the balance if major deterrent forces were kept in
 being by all parties; but, as the general levels were reduced more and
 more, the significance of the same violation could grow.

 Violations which do not threaten to upset the military balance
 might be more difficult to handle. For example, one party may im
 pede the work of the inspectorate in various ways which infringe on
 their rights under the agreement. The experience under the North

 Korean Armistice offers many examples of such methods. The other
 parties might be loath to terminate the agreement with all that would
 entail, just as was the case in the Korean Armistice. They might,
 however, be able to resort to lesser pressures to coerce compliance,
 such as imposing similar restraints on inspection (which might not be
 adequate) or suspending other provisions or restrictions until the
 noncompliance was corrected. Of course, this could lead to an
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 ultimate breakdown of the agreement-but it would confront the
 offender with the necessity of choosing whether to comply or to run
 that risk.

 In deciding whether or not to attempt a major evasion and risk
 detection, however, a potential violator would have to weigh a wider
 range of considerations.

 An evasion might so shock and solidify world opinion against the
 violator as to create a stronger coalition against him than would have
 existed beforehand. It could produce crash programs of rearming
 such as resulted from Korea. Moreover, the violator might run a
 serious risk of provoking preventative action based on the conviction
 that the other parties have no choice in view of his demonstrated
 perfidy. The uncertainty and unpredictability of these consequences
 would be likely to exercise very great restraints against major
 violators.

 Conclusion

 The basic point should be stressed again: no arms-control plan
 will remain effective and dependable unless it continues to serve the
 national interests of each of the parties, as its leaders conceive those
 interests. In reaching their judgment, however, they will appraise
 the alternatives. The main function of inspection and of the remedies
 available to the other parties is to make evasion unattractive as an
 alternative course. To achieve that result, the inspection system
 should confront the potential violator with risks of detection and
 counter-measures outweighing the significance of the violation for
 the relative capabilities of the participants. The system as a whole

 must be designed to offer benefits to all participants which they are
 likely to prefer not to jeopardize.

 The analysis leads to one tentative conclusion. It may be wise for
 the agreement to allow any participant to withdraw at any time (or
 after relatively brief notice) without cause. Such a privilege has
 several merits.

 First, it emphasizes the fact that the validity and continuance of
 any plan depends on its continuing appeal to the self-interest of the
 participants. It underscores the fact that their promise to comply
 should not be the basis for reliance.

 Second, it resolves the problem of the determination of compli
 ance or violation. If one party becomes suspicious of another's com
 pliance, he can protect himself at once by suspending some or all of
 his own obligations. The threat to do so, or conditional suspension,
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 could be one means to require the suspected party to provide positive
 evidence of compliance.

 Third, such a provision would underscore the necessity for each
 party, either alone or with allies, to be able to protect his security at
 all times if the agreement breaks down. This again is calculated to
 forestall any false reliance on the agreement which it can not provide,
 and to confront each participant constantly with the need for realistic
 appraisal of the operation of the plan.

 Fourth, it would meet the problem of revision of the agreement.
 An arrangement in this field may not operate exactly as anticipated,
 either with respect to restrictions or safeguards. As a result, they
 might bear unfairly on one or more parties. Moreover, technological
 progress could easily skew the initial effects of a plan in favor of one
 side or the other. It would be extremely difficult, if not impossible, to
 prescribe detailed procedures for modifying or revising the plan by
 arbitration or other usual methods for breaking deadlocks. The privi
 lege of withdrawal may be the simplest way to force renegotiation

 where justified.
 It must be recognized, however, that such a privilege has some

 drawbacks. The fact that ending the agreement would not entail
 the breaking of a commitment might reduce the pressure to preserve
 the system under some cases. In practice, however, that pressure
 could hardly prevail if the continuance were considered to imperil
 the security of a party for whatever reason. In the case of the democ
 racies, it might delay the decision somewhat more than in the dicta
 torial regimes.

 Even with the privilege, however, there would still be substantial
 forces inhibiting a participant from withdrawing from or upsetting a
 working system for light causes. The dangers of reviving an urgent
 arms race with less likelihood of renewing arms control later would
 normally give serious pause. Such action, if taken for arbitrary or
 narrow reasons, would also involve major political costs all over the
 world, and, at least in the democracies, at home as well. Conse
 quently, if the system were operating fairly and effectively, it seems
 reasonable to assume that the privilege of ending it would not be
 used casually by any major party. So long as they felt the system
 served their security interests, they should also be able to assure
 that its continuance would not be jeopardized by the withdrawal
 of others.

 The privilege of canceling or suspending could be used as a very
 flexible device. The choice need not be all or nothing. A party could
 suspend specified portions of the restrictions or other provisions
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 commensurate with the violation or evasion, or adequate to adjust to
 changed conditions. Moreover, any such suspension could be made
 conditional, or to be effective after a certain interval, in order to
 induce a negotiation for agreed modifications in the agreement. The
 experience with the Korean Armistice indicates that changes can
 be made in this manner without destroying the agreement, even when
 it contains no such privilege. In that case, the Communists intro
 duced planes into North Korea contrary to the armistice; thereafter,
 the United States, in compensation, suspended certain restrictions on
 bringing new weapons into South Korea. Despite these changes, the
 armistice itself has remained in effect.

 Some may feel that the foregoing analysis is unduly pessimistic or
 that it virtually forecloses any prospect of an extensive arms control.
 That, in my opinion, is not a proper conclusion. Within the limits dis
 cussed, there is room for substantial measures to stabilize the deter
 rent and to make initial modest reductions. Moreover, experience
 with inspection, and the application of imagination and invention to
 developing its techniques, could broaden the area for further meas
 ures. In particular, by cooperation through such means, the major
 opponents might be able to work out ways of maintaining the stra
 tegic deterrent at lower levels of resources and expenditures, espe
 cially if newer generations of missiles create the possibility of rela
 tively invulnerable defensive capability. If their role comes to be
 recognized as one of essentially mutual neutralization, more modest
 levels might be adequate within an operating anms-control system.

 Moreover, in such a context, a reduction in the levels of conventional
 forces is within the realm of feasibility and could serve to lower the
 general level of defense expenditures below what otherwise might
 prevail.

 These prospects fall well short of total disarmament. But realism
 seems to require recognition of the fact that such a state can be ap
 proached, if at all, only under conditions which permit international
 enforcement to operate effectively. In particular, it appears to call
 for an international agency with adequate authority and coercive

 means to punish and constrain a violator of the system. And that
 presupposes such fundamental changes in the political sphere as
 would pose a different range of problems within a new context. Such
 changes, if they occur, will depend on a wide range of policies and
 actions, involving many fields besides arms control. Limited progress
 in arms control to stabilize the situation will help in providing the
 time for such other actions to produce results.
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 Characteristics of
 Recent Arms-Control Proposals and Agreements

 THROUGHOUT RECORDED HISTORY, dedicated men and women have
 sought to limit the destructive effect of human quarrels and reduce
 their incidence by controlling or eliminating the instruments with
 which men fight. The effort has been very largely futile. It has been
 likened to the legendary medieval quest for the Holy Grail, that
 "cup hanging in the sky like a burning jewel" for which so many
 knights of the Round Table searched in vain. Invariably those setting
 out on the quest for arms limitation and control have sought to
 restrict or eliminate primarily the instruments with which their
 enemies were best supplied, or in the use of which the enemy was
 most proficient. (One's own weapons never threaten the peace; they
 are defensive in character.) An element of society which was superior
 to its adversaries in power would refuse to sacrifice that superiority,
 and one which was inferior would resist curbs on its efforts to close
 the gap. Except for theologians, few have probed at the root causes
 of the quarreling-the fear, greed, hatred, and lust for power in men's
 minds. The causes being untouched, the derivative instruments were
 virtually impossible to control.

 The advent of the nuclear age in 1945 gave new impetus to the
 quest for disarmament, but did not make it any easier. On the con
 trary, it immensely complicated the task. Whereas previously the
 advantages to be gained or lost from a badly negotiated or imper
 fectly executed disarmament treaty were important, now they were
 quite literally matters of life and death for whole nations and alli
 ances. "A quantity of plutonium-probably less than would fill this
 box on the table," said the then British Prime Minister, Winston
 Churchill, patting the dispatch box in the House of Commons, "and
 quite a safe thing to store-would suffice to produce weapons which
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 would give indisputable world domination to any great power which
 was the only one to have it." The risks of not negotiating an agree
 ment on arms control were also multiplied by the atomic age; but
 these risks seemed less immediate in many eyes.

 Perhaps the first recorded effort to limit manpower and arma
 ments was the agreement reached in 600 B.C. by the Chinese states
 of the Yangtze Valley. Tired of recurrent wars, they entered a
 disarmament league and were able to achieve 100 years of peace.
 In modem times, in the Rush-Bagot agreement of 1817, the United
 States and Great Britain, recently enemies in the war of 1812, agreed
 to limit their naval power on the Great Lakes to three vessels each,
 of equal tonnage and armament. The arrangement worked well and
 helped lay the basis for nearly 150 years of peace on the Canadian
 American frontier.

 Efforts toward Disarmament before 1945

 Instances of successful arms limitation, however, are few. In
 1899 and 1907, there were efforts at The Hague to curb the arms race
 which preceded World War I; but they failed. Between wars, the
 effort for disarmament was redoubled, but it had no lasting results.
 The 5-5-3 ratio among the navies of the United States, Britain, and
 Japan, established at the Washington Naval Conference in 1921
 1922, remained binding for only a few years. By the end of the
 1920's, Japan was openly demanding, and covertly achieving, the
 power necessary for her outward thrusts of the '30's and '40's.

 The Covenant of the League of Nations had committed its mem
 bers to the proposition (Article VIII) that "the maintenance of peace
 requires the reduction of national armaments to the lowest point
 consistent with national safety and the enforcement by common
 action of international obligations." Efforts to carry out this principle,
 however, broke down over the question of which came first, the
 chicken of national safety or the egg of arms reduction. The same
 basic dispute had preceded, and would follow, the League of Nations
 debates. Britain, the Scandinavian countries, and the United States
 (the latter, of course, not a League member) argued that disarma

 ment would produce security and peace; France, Belgium, and
 Eastern Europe wanted to give priority to national security.

 Efforts were made to satisfy both schools of thought. A prepara
 tory commission was set up in 1925 to explore the ground of dis
 armament. It did much useful technical work and studied a number
 of plans, including a spectacular plan for total disarmament offered
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 in 1927 by Maxim Litvinov, then the foreign minister of the Soviet
 Union. (A generation later, Moscow was to return to this theme with
 similar fanfare.) Meanwhile, there were also explorations in the
 realm of security. The Geneva Protocol of 1924 was the first of
 several attempts to ease France's fear (well justified, as subsequent
 history proved) of a German military revival. Other such efforts
 to buttress European security included the Locarno Pact of 1925 and
 the Kellogg-Briand Pact of 1928. But none provided genuine security
 -in considerable part, no doubt, because the United States, gripped
 in postwar isolationism, held aloof. Denied the essential precon
 dition, France refused to disarm. The world disarmament conference
 of 1932, one of the best prepared conferences in history, broke down
 on what was essentially the same basic issue, though many other
 cross currents of politics and diplomacy played their part.

 In retrospect, France's proposals for security first, through an
 intemational police force, and for strict control over all disarmament
 appear sound and far-sighted. Indeed, they could be projected with
 little change into the year 1960. But they were minority aberrations
 at the time. They became majority views only after the United
 Nations came into being in the 1940's.

 Chapter VII of the United Nations Charter provided for security
 through a world army. All UN members were obliged to contribute
 "armed forces, assistance, and facilities" to it (Article 43). The
 eleven-nation Security Council was placed in charge; and on the
 assumption that the five great powers would cooperate, they were
 given full control over the army's establishment and use. That pro
 vision was, of course, a fatal weakness; negotiations in the Military
 Staff Committee broke down on questions of organization and com
 position, and could not be resolved in the Security Council because
 of the rule that on all matters of substance the great powers must
 be unanimous. The Soviet Union of 1945-1948, engaged in spreading
 its power and influence through eastern and southeastern Europe,
 was not interested in establishing a world-wide system of collective
 security which would curb those ambitions. The West eventually
 set up a substitute security system for Europe in the form of NATO.

 Lacking global security, the members of the UN, like the members
 of the League of Nations before them, set out to attempt disarmament
 first. They were no more successful. Under cold-war conditions, the
 goal was remotely feasible only if two conditions were strictly met:
 that no step be undertaken which would compromise the relative
 military power of any participant; and that all participants be certain
 their adversaries were faithfully carrying out their obligations. Dis
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 armament without security, in short, would have to be balanced on a
 knife edge and subject to the most stringent international controls.
 In the nearly fifteen years of negotiations which have been con
 ducted in the atomic age, everything from limited "first steps" to
 comprehensive total disarmament has been discussed, but only one
 measure-a ban on the testing of nuclear weapons-has been found
 which both East and West considered would hurt the other's power
 posture as much as its own and in which adequate control seemed
 politically feasible. Critics of the test ban, moreover, have constantly
 challenged both assumptions.

 The Advent of the Nuclear Age

 The Western powers first attacked the problem of the nuclear
 age on a broad front, seeking the elimination of nuclear weapons for
 all time. When this did not prove feasible, they accepted the inevi
 tability of such weapons, at least in a few hands, and set out to make
 the world as safe as possible under that Damoclean sword.

 On 15 November 1945, the United States, Britain, and Canada,
 which had combined their wartime efforts in making atomic bombs
 and thus had let loose the genie, proposed that it be returned to the
 bottle. They asked that a United Nations Atomic Energy Commis
 sion be established for the purpose of "entirely eliminating the use
 of atomic energy for destructive purposes." The awesome fate of
 Hiroshima and Nagasaki had stirred world demands for suclh ehmi
 nation, and the three-power proposal was in large part a response
 to those demands. It also served a further purpose: the proposal
 and the steps which followed it firmly fixed in the public conscious
 ness the fact that under certain circumstances the United States
 would give up its new weapon, despite the temporary damage such
 a sacrifice would do to its strategic posture. This, in turn, gave the
 United States the moral freedom to use that weapon if, as the result
 of Soviet obstructionism, the bomb remained in the American
 arsenal and the Red Army then went on the march. In short, one of
 the principal effects of proposals to eliminate the atomic bomb
 was to strengthen the national security of the United States and its
 allies by helping to make credible the threat of atomic retaliation.
 Such proposals strengthened the bomb's value as a deterrent. All
 during the period of American atomic monopoly and for years there
 after the Soviet Union for its part did everything possible to neutra
 lize the A-bomb by portraying its possession and use as immoral.
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 Moscow attempted to reimpose the moral restraints which the Baruch
 Plan had cast off. This was the strategic meaning of its "ban the
 bomb" propaganda.

 From the beginning, as we now can see in retrospect, there was
 no likelihood that the Soviet Union would agree to the Baruch Plan.
 This fact may have been its principal virtue in the eyes of some
 cynics, though there was also a great deal of idealism and dedication
 in the minds of many of the authors of the plan. The United States
 proposed to destroy all its bombs and share its peaceful atomic know
 how-indeed, to turn over all its atomic energy establishments to
 international ownership and management-if the Soviet Union and
 all other countries would agree to similar treatment of their future
 atomic industries. The UN was to have a complete monopoly of
 atomic energy for peace. There was to be no atomic energy for war.

 Taken at face value, history has seen few such magnanimous
 gestures. In Soviet eyes, however, this was an effort to perpetuate
 indefinitely the American monopoly. Stalin saw little difference
 between United States control of atomic energy, and control by the
 proposed International Atomic Development Authority, a majority of
 whose members would presumably be friendly to the United States.
 The capitalist West, as he saw it, would own, manage, or license a
 substantial segment of the Communist economy, that segment which
 would be related to or dependent upon atomic power. Moreover,
 the Soviet Union would never be able to obtain legitimately the know
 how to build atomic weapons (since all legal research would be under
 UN auspices), whereas United States personnel would retain that
 know-how and could fall back upon it in an extremity. Indeed,
 existing American bombs would not be dismantled until after the
 control system had been established and was adjudged to be in
 "effective operation"-a judgment which the Russians professed to
 believe would be indefinitely postponed.

 Whether for these reasons or simply because the Kremlin was
 determined to possess nuclear-weapons capacity, it utterly rejected
 the Baruch Plan. In an effort to combat its propaganda appeal,
 Soviet delegate Andrei Gromyko proposed on 19 June 1946-four
 days after the presentation of the Baruch Plan-what was to become
 the Soviet leitmotif: that atomic weapons be prohibited by decree.
 Gromyko offered to join in formulating a control plan, but did not
 then offer one. An unenforced obligation of this kind might have
 been persuasive in the atmosphere of the 1920's, which had given
 birth to plans "outlawing war," but it was wholly inadequate, even
 as propaganda, in the 1940's. Rarely before or since have the United
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 States and its allies held such unchallenged mastery of the propa
 ganda field.

 In June 1947 the Soviet Union made its first serious move to pull
 abreast. The lines along which disarmament debate was to be waged
 for the next ten years thereupon became visible. Gromyko now
 offered a control plan. Whereas Baruch had proposed the interna
 tional ownership and management of atomic materials and process
 ing plants, the Soviet Union suggested that they be left in national
 hands but made subject to inspection. The inspection was to be
 fairly extensive but periodic, with special inspections on suspicion of
 violation. Control would begin after the United States had destroyed
 its bombs.

 East and West: Chief Points of Conflict

 Two fundamental differences between East and West thus
 emerged. Whereas the United States thought of control in terms
 of ownership, management, and veto-free authority to punish vio
 lators, the Soviet Union thought of it as inspection only, with punish

 ment left in the hands of the veto-bound Security Council. The very
 word "control" in Russian and French means to check, to inspect,
 to verify; one "controls" a bank statement at the end of the month.
 By contrast, the United States believed, as the Baruch Plan said, that
 "there is no prospect of security against atomic warfare in a system
 of intemational agreements . . . which relies [only] on inspection
 and similar police-like methods." Not until well after the Soviet
 Union had broken the American atomic monopoly (making the idea
 of "condign punishment" academic), and after the accumulated pro
 duction of fissionable material had slipped beyond the point of fool
 proof audit (making a complete ownership transfer unverifiable) did
 the United States alter its view. Today, "control" and "inspection"
 are virtually synonymous for both East and West.

 The other major difference between the United States and the
 Soviet Union in 1947 was on the timing of disarmament and control.
 The United States wanted control first and the scrapping of bombs
 second; the Soviet Union sought to reverse that order. This differ
 ence seemed to have been overcome in the early and mid-1950's, when
 the concept of simultaneity gained wide acceptance; but in 1960,
 at the ten-nation disarmament conference in Geneva, the two sides
 found themselves back at the point from which they had started in
 1947, arguing which should come first, disarmament or control. It
 was a more sophisticated argument in 1960, since both sides pro
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 fessed to want disarmament and control simultaneously; but, with
 considerable justice, each accused the other of deviating in practice
 from the agreed norm.

 The 1948 UN General Assembly gave overwhelming endorse
 ment to the Baruch Plan, as the UN Atomic Energy Commission had
 done before it; but this fact had no appreciable effect on the negoti
 ating process, however greatly it benefited the Western moral posi
 tion. 'Ve are willing to disarm, but the Russians won't agree to
 control" became the virtually universal popular impression of the
 situation, an impression which of course contained a large element
 of truth and which persists to this day, even in fields where Western
 willingness to disarm could legitimately be questioned. The popular
 appeal of the Baruch Plan placed Western policy makers under great
 temptation to avoid public pressures for distasteful steps by linking
 them to more inspection than the Soviet Union would be prepared
 to accept, thus effectively shifting to Moscow the blame for lack of
 progress and perpetuating the popular impression of the East-West
 postures.

 The Soviet Union set off its first atomic explosion in 1949. This
 achievement, breaking the American monopoly, basically changed
 the terms of reference of the negotiations, but governments were
 slow to acknowledge the change and make the necessary adjustments.
 The United States began hinting in 1950 that it knew the Baruch
 Plan was out of date; in 1951 it reconfirmed the plan only "unless
 and until a better or no less effective system can be devised." But
 it was not until May 1954, after the Soviets had exploded a hydrogen
 bomb, that the key features of the Baruch Plan-ownership and
 management-began to disappear from American proposals.

 Meanwhile in the early 1950's Jules Moch of France, virtually
 alone, was warning that the point of no return had been passed, that
 such a large quantity of fissionable material had been produced on
 both sides of the Iron Curtain that no inspectorate, however great
 its theoretical powers, could ever be sure of tracing it all down and
 ascertaining that it was all being used for peaceful purposes. The
 margin of inevitable error might be moderate; but expressed as a
 percentage of a sizable stockpile it would represent an amount of
 fissionable material too large to be ruled out of consideration. A
 formidable amount of firepower-enough, as Churchill had said, to
 "give indisputable world domination to any great power which was
 the only one to have it'-could be hidden where no inspectorate could
 hope to find it.

 This fact was of the utmost importance. It negated one of the
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 two basic preconditions for disarmament in the midst of a cold
 war: the possibility of verifying the adversary's compliance. No
 rational governmental leader on either side of the Iron Curtain
 could now contemplate signing in good faith a treaty for the elimi
 nation of his country's nuclear weapons, intending to carry it out,
 whatever theoretical provisions for control might be written into
 the treaty. Even the possession of equally destructive (or, more
 destructive) bacterial and radiological weapons would not justify the
 sacrifice of an atomic stockpile, since such "Buck Rogers" weapons
 might not be adaptable to the same tactical purposes. Since there
 was no serious intention of eliminating nuclear weapons, it was dis
 honest, in point of fact, to go on proposing that a treaty for their
 elimination be drafted. But for a long time neither side had the
 courage to say so. Moch remained a voice crying in the wilderness.

 A new approach clearly was called for. In December 1953 Presi
 dent Eisenhower suggested one such approach. Appearing before
 the UN General Assembly, he proposed a cooperative international
 effort in the field of atoms for peace, revolving around a pool or
 bank of nuclear fuel to be contributed by the "haves" and used pri
 marily by the "have-nots." By-passed by the industrial revolution,
 the latter thus would benefit from its atomic counterpart in the twen
 tieth century. In return, they would forswear atomic energy for war
 and accept UN inspection. Thus the spread of nuclear weapons
 would be discouraged.

 The Communists' first reaction to the Eisenhower Plan was that
 the proposed International Atomic Energy Agency was just the
 Baruch Plan brought in by the back door; but they were forced by the
 enthusiasm for the plan among underdeveloped countries to recon
 sider this view and ultimately, within distinct limits, to cooperate.
 One by-product was a world-wide atoms-for-peace conference in
 1955 at which much classified material was discovered to be in the
 possession of the enemy after all, and where as a result the wraps
 were taken off a great deal more, thus transforming the atmosphere
 in the peaceful atomic field. The International Atomic Energy
 Agency, established in 1956, has made a disappointingly slow start, its
 activities consisting primarily of atomic technical assistance. In part
 this has been because the pool or bank of fissionable material has not
 come into existence as such; the United States, Britain, and the Soviet
 Union have earmarked modest amounts of fuel which the agency may
 purchase and then sell, as a broker would do, but no attempt has
 been made to build an agency stockpile. The United States has
 preferred to conduct many of its atoms-for-peace programs on a
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 bilateral basis outside the Agency, and this, too, has severely restricted
 the latter's scope of activity.

 The Soviet Attitude after Stalin's Death

 Simultaneously with the presentation and development of the
 Eisenhower Plan, a change took place in the face the Soviet Union
 turned to the Western world. The death of Stalin in 1953, combined
 with a number of other factors, produced a major Soviet "peace
 offensive" which began to sprout in the fall of 1954 and took tan
 gible form on 10 May 1955 in the first Soviet disarmament plan
 considered by Western experts to be a serious effort at negotiation.
 It contained many objectionable features; but for the first time in
 any official disarmament proposal from either side of the curtain, it
 acknowledged the fact that nuclear stockpiles were now uncontrol
 lable. "There are possibilities," it said, "beyond the reach of inter
 national control for circumventing this control and organizing the
 secret manufacture of atomic and hydrogen weapons, even if there
 is a formal agreement of international control."

 Moscow did not draw the logical conclusion as a consequence
 and stop proposing the elimination of nuclear weapons; this step
 came, temporarily, the following year. What it did do was to down
 grade the prohibition of possession (as distinct from the prohibition
 of use) to the later stages of the plan (where the West had previously
 put it). The Soviet Union also had what were, for it, some startlingly
 new things to say about inspection "on a permanent basis" with an
 inspectorate which, "within the bounds of the control functions they
 [the inspectors] exercise," would have "unhindered access at any
 time to all objects of control." This phraseology left important ques
 tions unanswered, but it was in striking contrast to anything the
 Soviet government under Stalin had been prepared to say.

 Possibly the most interesting aspect of the 10 May plan, from the
 Western point of view, was what it proposed with respect to surprise
 attack. Because of the possibility that nuclear weapons could be
 made in secret, the world stood in danger of an atomic Pearl Harbor,
 Moscow said (though it did not use that precise metaphor). Logic,
 therefore, required measures to prevent surprise, the Russians said,
 proposing that inspectors be stationed at fixed ground posts where
 they could detect the large-scale preparations necessary for "sudden
 attack."

 This approach to the disarmament problem-acknowledgment
 that atomic weapons could be secretly produced, and so were here
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 to stay; and that consequently the most practical course was inspec
 tion so as to minimize the danger that they would be used-appealed
 to many in the West. The most likely, indeed, the most rational use
 of such weapons against a major nuclear power would be a massive
 effort to knock out the enemy's capacity for retaliation-an effort
 requiring preparation which could be detected. Inspection, there
 fore, could make major nuclear aggression impractical. Preliminary
 thinking along not dissimilar lines had been going on in the office of
 Presidential Disarmament Assistant Harold E. Stassen, who had been
 appointed in March 1955. It led the United States to say frankly and
 publicly, later that year, that it no longer favored the elimination of
 atomic weapons; that it wanted to focus on ways to make the balance
 of power more stable, with fewer temptations to rational war and
 much greater protection against disastrous accident. The "open
 skies plan" offered by President Eisenhower at the 1955 summit con
 ference was one such plan. Later the President offered to combine
 it with the Soviet scheme for fixed ground observation posts, the
 whole to make up an early-warning system so effective that massive
 attack by surprise would be improbable and hence an unprofitable
 venture.

 The Nuclear Stalemate
 It is one of the anomalies of arms negotiation that with so much

 apparent agreement in principle, East and West have not yet, as of
 mid-1960, gotten down to a serious negotiation on ways and means.
 There was an attempt in 1958, but it broke down on what in retro
 spect seem ridiculous grounds: the United States insisted that the
 talks be purely technical, the Soviet Union wanted them purely
 political. No doubt a sounder reason was that comprehensive aerial
 inspection, as distinct from limited ground observation, would de
 prive the Soviets of the advantage in the field of military intelligence
 which they derive from the Iron Curtain. But this advantage is being
 greatly whittled down as the era of the reconnaissance satellite
 dawns; soon all skies will be open, within the technical capabilities
 of cameras in space vehicles. Moreover, the strategic damage the
 Soviet Union would sustain from the loss of its freedom to strike the
 first blow is being reduced to the vanishing point as atomic deterrents
 become harder and harder to knock out. Khrushchev is reported to
 have acknowledged in 1960 that a knockout blow against the enemy
 is now impossible.

 Less ambitious plans have been offered from time to time to
 minimize the danger of surprise attack on a smaller scale or in a
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 different form. Schemes for disengagement and/or denuclearization
 in Central Europe would serve this purpose, among others. But they
 have all foundered on political rocks. Some plans, for example, would
 freeze the partition of Germany, or place severe restrictions on the
 military potential of the Federal Republic, and hence would have
 been unacceptable to Bonn.

 Much else could be done in many directions to help make the
 nuclear stalemate less precarious. Proposals to this end have been put
 forward by all the great powers. In March 1956 the United States
 offered one such plan, a scheme to keep additional countries from
 obtaining nuclear weapons (there were then only three members of
 the "nuclear club"). Reasoning that a proliferation of atomic weap
 ons would sooner or later bring them into irresponsible hands and
 thus make the world a much more dangerous place in which to live,
 President Eisenhower proposed in a letter to Marshal Bulganin, then
 the Soviet Premier, that the production of weapons-grade fuel for
 atomic and hydrogen bombs be halted and that all future production
 be used for peaceful purposes. Strict international inspection would
 verify compliance-a task which probably could be performed with
 an acceptable margin of error.

 In 1956 the United States could afford to stop bomb-fuel produc
 tion far better than the Soviet Union could; its stockpiles, accumu
 lated by then over a period of at least eleven years, presumably were
 larger by a considerable factor than those of the Soviet Union. And a
 "cut-off" would freeze the advantage. Realizing that this fact made
 the plan not only unacceptable to Moscow but unpersuasive to much
 of world opinion, the United States subsequently added a provision
 for the progressive reconversion of existing stockpiles to peaceful
 uses in amounts which could be larger for the United States than for
 the Soviet Union. Apparently Washington felt that the margin of
 error involved in determining the size of accumulated stockpiles
 would not be so great as to make invalid a ratio of transfers to peace
 ful uses based on the relationship between the size of the stockpiles.
 (If, for example, the United States had ten times as much fuel-so
 far as could be determined-its transfers would be ten times as large
 at each step.)

 The real difficulty with the cut-off was that the permanent inspec
 tion necessary to verify compliance would make formidable inroads
 on national sovereignty and freedom of action. If it was to have
 maximum effectiveness, as the United States of course would want it
 to have, it would be comparable to inspection envisaged under the
 Baruch Plan (though of course the ownership, management, and
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 enforcement provisions of the Baruch Plan, as distinct from its
 inspection provisions, would be irrelevant). This much inspection
 could have a major impact on the Soviet society and economy. Few

 Westerners genuinely expected the Soviet Union to accept the cut-off,
 despite benefits to Soviet as well as Western security in keeping
 nuclear weapons out of irresponsible hands. Indeed, the tactic of
 linking the cut-off to other disarmament measures came to be used
 as a protection against premature agreement on the other measures.
 During the period 1955-1959, for example, when Moscow was pressing
 for a test ban, the West contrived to avoid frontal opposition by
 linking the test ban, first to a package including the cut-off, and then
 to the cut-off alone. Only when the United States had completed its
 highest-priority testing and Britain had become a member of the
 "nuclear club" with full access to United States technology did

 Washington and London trade away the link to the cut-off for corre
 sponding Soviet concessions at the three-power test-ban conference
 in Geneva. France, which wants to go on testing, continues to insist
 on the liaison; indeed, she has expanded the package to include steps
 which the West, as well as Moscow, can be counted on to resist.

 The Test Ban
 Prohibition of the testing of nuclear weapons is a measure de

 signed tangentially to ease the "fifth" (or nth) country problem, that
 is, to help prevent the spread of nuclear-weapons technology. Few
 countries will invest the formidable amount of money and man-hours
 necessary to build a nuclear weapon if they may not legally test that
 weapon, once produced, and thus become thoroughly familiar with
 its performance. To bar testing, therefore, is to discourage the manu
 facture of the weapon. The prevention of radioactive contamination
 of the atmosphere is a second motive for the test ban, a more impor
 tant one in some eyes. A formidable head of public steam has been
 built up on the subject in many parts of the world, despite official
 efforts to shunt it off-efforts which have included the establishment
 of a special United Nations Scientific Committee on the Effects of
 Atomic Radiation, which its sponsors mistakenly thought would
 deflate the dangers.

 The test ban is unique in one respect: it is the one measure which
 at this writing has seemed genuinely negotiable between East and

 West. Soviet motives for seeking a test ban are generally supposed to
 include these: (a) desire for the propaganda advantage of successful
 advocacy (in point of fact, it was India which first proposed the test
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 ban, but the Soviet Union quickly became its godparent); (b) con
 cern over the spread of nuclear weapons to "fifth" countries, including
 notably Germany and quite possibly Red China-a China which, ten
 or twenty years hence, industrialized, with a population nearing
 1,000,000,000 persons, might become less of an ally to the Soviet
 Union than a menace; (c) belief that the Soviet Union would be at an
 advantage in a weapons-technology race conducted wholly in the
 laboratory; and (d) desire for an East-West de'tente at minimum cost
 in terms of inspection behind the Iron Curtain.

 The West too believes a test ban to be, on balance, in its interest.
 At least, dominant majorities in the American and British govern
 ments so believe, though there are powerful and influential dissenters.
 (The Russians have said privately at Geneva, "We have a lot of
 trouble with our military men, too.") The immense pressures of world
 opinion, reflected for example in repeated, overwhelming United
 Nations resolutions, have made the ban unacceptably costly for the
 West to resist, whether frontally or by more devious methods. There
 is concern over the fifth-country problem, including the problem of
 Red China. There is a desire to get the first olive out of the disarma
 ment bottle. There is the possiblity that even the limited amount of
 inspection involved in a test ban would have beneficial effects on the
 Soviet system, impelling or hastening what George F. Kennan has
 called an "erosion from despotism." Whatever the governing motives,
 East and West have from time to time appeared to be coming together
 on the test ban. At this writing, its fate is in doubt, but despite set
 backs to East-West rapprochement, hopes remain high.

 Space Control and Missile Control

 At the outset of this article, it was pointed out that the Western
 powers, against varying degrees of Soviet resistance, at first set out
 to eliminate atomic weapons, and then, when that step could no
 longer be adequately verified, have sought to limit the danger of
 their use-that is, to render the nuclear stalemate less unstable. Two

 methods of doing so have been mentioned: inspection to make sur
 prise attack unprofitable, and curbs on the proliferation of nuclear
 weapons-the latter to be accomplished via a production "cut-off' or
 via a test ban. These approaches have by no means exhausted the
 list of possibilities.

 The control of outer space, if effective, would put a kind of ceiling
 on the area in which warfare could be conducted. It would help
 minimize the danger of a push-button Pearl Harbor, deliberately
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 planned and executed; it also would reduce the peril of accidental
 war. Such super-Damoclean threats as H-bombs in earth satellites,
 ready to be propelled downward on seconds' notice, would return to
 the realm of science fiction. Many persons, in and out of government,
 have therefore urged space controls. But they have run up against a
 virtually insuperable obstacle: effective space disarmament would
 upset the existing balance of East-West power. It would remove the
 "missile gap," the presumed Soviet advantage in the numbers, motive
 power, and sophistication of long-range missiles.

 The West, in proposing such peripheral measures of space dis
 armament as the banning of bomb-carrying satellites, has reminded
 the Soviet Union that when the West had an advantage in nuclear
 weapons, it offered via the Baruch Plan to subordinate that advantage
 to the larger good of humanity. Moscow, however, has shown no
 inclination at all to take the hint. It has linked missile control to the
 prohibition of all means of delivering nuclear weapons to an enemy
 target, and has said that one part of the package must be the dis

 mantling of "alien" bases on foreign soil. Moscow thus has proposed
 in effect that its temporary lead in space-weapon delivery systems be
 traded for permanent abandonment by the West of its globe
 encircling base system. This deal has had no appeal for the West
 even though, in the era of intercontinental and submarine-launched
 missiles, air bases are losing some of their strategic importance.
 Alliances are much less cohesive when not backed by a physical
 "presence"-and the United States will continue to want alliances
 in some parts of the world even when it can strike at the Soviet
 Union from its own soil. On the other hand, the desirability of
 clinging to Asian bases is being questioned by some in the wake of
 President Eisenhower's frustrated trip to Japan and his mixed wel
 come in Okinawa in June, 1960; some commentators are coming to
 regard the bases as counterproductive in the over-all cold-war
 struggle. Pentagon planners are reliably reported to be seeking out
 alternatives to peripheral military containment. However, the Soviet
 plan-destroying all means of weapon delivery-is regarded as too
 ambitious to be taken seriously, and present United States policy
 is still very much keyed to preserving the base system.

 Neither the United States nor the Soviet Union appears to be
 genuinely eager for space control-the United States, because it
 wishes a free hand to close the missile gap, believing, perhaps too
 confidently, that time is on its side; the Soviet Union, because effec
 tive space control would deprive it of the advantage it now possesses.

 If agreement is long delayed, the day may soon arrive when 100
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 percent effective missile control may become-like the verification of
 nuclear stockpiles-a technical impossibility. Indeed, there are some
 who contend that the point of no return has already been passed. It
 is by no means 100 percent certain that clandestine launching plat
 forms in the Soviet Union, even those of fixed location, could all be
 found and hence outlawed or subjected to surveillance. The much
 greater problem of finding mobile platforms-which could be on sub
 marines, railroad freight cars, even trailer trucks-is staggering. The
 practical effect of an attempt at prohibiting such platforms might be
 to make cheating immensely profitable. No one in the West has any
 doubt about who would be most likely to succumb to the temptation.
 Moreover, there is the added fact that such military uses of outer
 space as the reconnaissance satellite would benefit the West far more
 than the Soviet Union, since the West has much more to learn about
 the adversary's territory. For this reason, too, the West has been less
 than eager for early space disarmament. It has repeatedly proposed
 cooperation on space-for-peace, but not until March 1960 did it
 come up with anything more than first, tentative feelers toward the
 control of space-for-war. And that proposal-in the early stages,
 covering primarily the prohibition of bomb-carrying satellites-was
 such a fragmentary approach as to be widely classified as a headline
 catching device.

 An exception to this Western reluctance for space control has
 been France, which, beginning with the fall of 1959, has proposed
 extensive controls over space-weapon carriers; but there is more than
 a suspicion that General de Gaulle has been doing this in retaliation
 for American and British willingness to halt atomic tests. The Anglo
 American stand on testing brings pressure on France to curb her
 nuclear-weapons technology at a time when the United States is
 unwilling to share the knowledge and equipment which would make
 French testing unnecessary.

 The Control of Conventional Armaments

 Finally, among the principal measures which could be taken to
 stabilize the nuclear stalemate, there is the limitation and control of
 manpower and conventional armaments. This has been a particularly
 controversial field, though overshadowed in urgency by the nuclear
 problem. A UN Commission for Conventional Armaments was set up
 in February 1947, parallel to the UN's Atomic Energy Commission.
 It had scarely begun to work (after delays over procedure and a
 lengthy debate on which should come first, disarmament or security
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 -the same issue on which the League of Nations became impaled)
 when in 1950 the Soviet Union staged a walkout over the issue of
 Chinese representation. The Korean war followed.

 In February 1952, the General Assembly united the two arms
 commissions into a single UN Disarmament Commission competent
 to handle both atomic and conventional arms. On 28 May 1952, at
 one of the first meetings of the commission, the United States, Britain,
 and France laid before it for "illustrative purposes" manpower ceil
 ings of 1,000,000 to 1,500,000 men for the Soviet Union, China, and
 the United States, and 700,000 to 800,000 for Britain and France.
 Other countries were to have armed forces numbering roughly one
 percent of the population. In June 1954, Britain and France (though
 not the United States) again proposed similar ceilings, reducing their
 own maximum to 650,000 men each. The proposal was one part of a
 carefully integrated, stage-by-stage plan for comprehensive disarma
 ment.

 The Soviet Union, for its part, repeatedly called in the years 1948
 1955 for a one-third cut across the board in armed forces and arma

 ments-a measure which, as the West pointed out time after time,
 would have kept intact the numerical superiority of the Red Army.
 Confidence that the Soviet Union would cling to that formula, and
 hence would go on rejecting numerical ceilings, may have tempted
 the West to offer lower force levels than it really wished to "live

 with." At any rate, it was a surprise to many when in May 1955 the
 Soviet Union adopted as its own proposal the force levels contained
 in the British-French memorandum of June 1954, with a minor
 variant applying to countries other than the Big Five. In this case,
 too, the proposal was part of a larger stage-by-stage plan.

 In the summer of 1955 Harold E. Stassen "placed a reservation"
 on all United States disarmament proposals to date, in effect with
 drawing them-a step which his aides said he later regretted, since it
 took such a long time to get new policy through the government

 machinery. One result was to pull back from the force-level ceilings.
 In March 1956, Mr. Stassen offered a "'first-stage" plan which included
 new figures of 2,500,000 men for the United States and the Soviet
 Union and 750,000 for Britain and France. In the meantime, the
 Pentagon had privately pointed out that a cut below that level would
 require the abandonment of some (or, if a severe cut, all) of the
 United States' overseas bases, including those which were the back
 bone of NATO. The Soviet Union had apparently perceived this fact
 earlier, and like a jiu-jitsu fighter had used the adversary's thrust to
 help throw him off balance.
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 When Moscow felt it had gained as much propaganda advantage
 as it could by deriding the American shift, it accepted the 2,500,000
 figure also. But there was a difference of view as to whether other
 steps should be taken in conjunction with force-level cuts, and if
 so, what they should be. Soon both sides began a unilateral reduction
 of their armed forces, which, if Soviet statements are to be accepted at
 face value, will bring both sides down roughly to the "first-stage"
 level they were (and still are, as of 1960) seeking to negotiate. Had
 the West been willing to isolate force levels from other aspects of dis
 armament, it might have been able to extract a useful price from the
 Soviet Union, in terms of inspection, for the reduction which was in
 fact made. But instead the cut was made voluntarily, in large part,
 apparently, to balance the American budget. If this reduction was
 regarded by the Soviet Union as a contribution to its security and
 budgetary stability, as Soviet diplomacy implied, Moscow got it for
 nothing. Moreover, the Soviet Union, benefiting from less intense
 American competition and therefore feeling more free to cut its forces,
 trumpeted to the world those cuts, claiming to have initiated the idea,
 and reaping a propaganda harvest; whereas the United States, per
 haps for domestic political reasons, sought to minimize the signifi
 cance of what it had done.

 In any event, many have felt there was a large element of unreal
 ism in talk of force-level cuts, whether supervised by an inspectorate
 or not. Manpower, once trained, is of military use, whether in uniform
 or civilian clothes; a man in the reserves is obviously subject to quick
 call while he remains in good physical condition. Moreover, how
 would an inspectorate go about verifying, with 100 percent certainty,
 the number of men under arms? Would it not be possible temporarily
 to "demobilize" a certain number of men while a census was being
 taken? One of the best methods of checking, it is said, is to take
 inventory of supplies, including perishable food stuffs. But this sug
 gestion evokes the image of international inspectors going through
 quartermaster warehouses counting every orange, banana, and potato
 -a formidable task, to say the least. Other methods, including cost
 accounting and budget checks, are not infallible. The latest United
 States proposals with respect to manpower, put forward in 1960, rely
 upon spot checks at unexpected places and times.

 Similar difficulties are encountered when one sets out to reduce
 conventional armaments, under adequate inspection. It is obviously
 not feasible to inventory every grenade, mortar shell, and bullet in a
 country the size of the Soviet Union or the United States. Unless
 every factory-literally every factory in the country, of whatever size
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 -were to be put under surveillance to make certain it did not convert
 to war, there could be no certainty that weapons, once destroyed,
 were not replaced. In 1955 Stassen proposed an approach to conven
 tional weapons which circumvented some of the problems involved:
 internationally-controlled supply dumps, within national territory,
 where a government would put some of its weapons into cold storage,
 as it were. The proposal figured again in the Western disarmament
 plan offered in March 1960. If the number of weapons stored were
 substantial, their replacement would be so costly as to defeat one of
 the presumed purposes of entering into the disarmament treaty.

 Meanwhile they would be available for use if a crisis made it neces
 sary to denounce the treaty.

 In one respect, force-level cuts and arms reductions have become
 more difficult since 1954 because France has been embroiled in
 Algeria and hence has needed its military strength. No mention was
 made of force levels for Britain and France in the West's 1960 plan,
 though it reaffirmed 2,500,000 men as the initial level for the United
 States and the Soviet Union. When and if the time comes that the
 problem is no longer academic, the West will also have to decide how
 to approach Red China to seek its acquiescence in a disarmament
 agreement. Would the United States be prepared to recognize the
 Peiping regime-the minimum price that Peiping could be expected
 to demand for participation? Already this problem is becoming
 pressing in the area of a test ban.

 The Geneva Conference of 1960

 Disarmament is an almost unending series of difficult, seemingly
 unanswerable, questions. There is great temptation for the skeptic to
 throw up his hands. Soviet Premier Khrushchev gave the skeptics
 considerable grist when he appeared before the UN General Assem
 bly in September 1959 and (reviving the Litvinov thesis of 1917)
 proposed "general and complete disarmament." The West regarded
 this as an outrageously hypocritical travesty on sense and logic, but

 Western diplomats felt obliged to pretend to take it seriously lest they
 be maneuvered into an unenviable position before world opinion.

 Anticipating Khrushchev's move, Britain had offered its own com
 prehensive disarmament plan twenty-four hours earlier; and at the
 Geneva disarmament conference of 1960, the five Western powers
 (the United States, Britain, France, Canada, and Italy) joined in
 sponsoring a similar proposal. They then tried to persuade the Soviets
 to discuss some one concrete aspect of the plan, offering first one
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 approach, then another. But Soviet delegate Valerian Zorin continued
 to ride his premier's white horse of general and complete disarma

 ment. Each time the West thought he might have finished the exer
 cise, he would dig in the spurs once again and go galloping down
 Geneva's Avenue de la Paix, heraldic flags flying. Only if the West
 would take full responsibility for abandoning total disarmament
 would he join in discussing partial measures, he said; and this the
 West would not do. On 2 June, Zorin mapped in greater detail the
 road to the goal, making route changes which some, at least, in the

 West considered improvements. He offered to begin, for example,
 by dealing with the means of delivering nuclear weapons; and he
 mentioned the nuclear-production cut-off as one subject that might
 profitably be given early "joint study." The plan also contained
 somewhat more realistic-sounding passages about control. But the
 objective remained the same: total disarmament, beginning with
 total destruction of delivery systems (including overseas bases); and
 this atrophied the negotiations from the beginning. The West felt
 obliged to profess the same desire; it even stole the copyright on the
 Khrushchevian phrase "general and complete disarmament" and
 made it a part of the West's "ultimate goal." But few believed pri
 vately that this was, in fact, the objective of either party, and so the
 negotiations wandered in a maze of unrealism until, on 27 June,
 they broke up in a Soviet-bloc walkout.

 Perhaps if the West had offered a more tempting alternative to
 general and complete disarmament, Zorin might more quickly have
 given up his three-ring horsemanship. But the Western plan-both
 in its original form on 16 March and in a slightly revised version
 presented 27 June-was a conglomeration of fragments, representing
 the lowest common denominator on which the Western capitals
 could agree. Among the very first steps would be the establishment
 of a control organ-a time sequence which, whatever its logical justi
 fication, is to the Soviet Union like waving a red flag in front of a
 bull. "Control without disarmament" has always meant espionage to
 the Kremlin because of the Soviet mania for secrecy. In the wake of
 the U-2 incident, which Khrushchev used to torpedo the May 1960
 summit conference, anything resembling information-gathering pro
 voked even more frenetic outbursts in Moscow.

 One striking element in the Western plan, as presented 16 March,
 was the linkage of ultimate total disarmament to the "establishment"
 of an "international organization to preserve world peace." The im
 plication that the UN is not now such an organization, or at least is
 one only in embryo, and that therefore one must be "established"
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 de novo, irritated supporters of the UN and evoked a protest from
 Secretary-General Dag Hammarskjold. Chapter VII of the Charter,
 Hammarskjold pointed out, blueprinted a peace-keeping world police
 force; if the great powers could agree on building one outside the
 UN, they could at least equally easily agree on reactivating Chap
 ter VII. If they wish to bypass the veto and are agreed on so doing,
 let them amend the Charter, he said; if they are not agreed, the veto
 reflects the facts of international life and cannot be bypassed. In the
 revised version presented 27 June, the West corrected this defect;
 the new plan specified that the "peace force" would be "within the
 United Nations." On 2 June, the Soviet Union had envisaged re
 activation of the Chapter VII police force, though at a later stage in
 the disarmament conference. On paper, therefore, there was con
 siderable agreement on this point.

 Advocates of world government have been pleased that the idea
 of organized force to keep a disarmed peace should be a part of official
 Soviet and Western policy. However, just how an international police
 force could today deal with a world in which hidden stockpiles of
 nuclear weapons in formidable quantities might be in the hands of a
 peacebreaker is not clear. Nor is it clear, despite lip service from the
 West to "general and complete disarmament," and despite a phrase in
 the plan about the "final elimination" of weapons for mass destruction,
 what the West is in fact proposing with respect to such weapons. The
 Western plan is careful to predicate that "all measures of disarma
 ment must be observed and verified by an appropriate international
 organization." This leaves in a shadowy zone the measures of dis
 armament which are listed as objectives but which could not be
 observed and verified.

 Perhaps it is not surprising, therefore, if we consider the positions
 taken on both sides, that disarmament negotiations in the spring of
 1960 bogged down in empty propaganda haggling. The Soviet his
 torian, E. V. Tarle, has written,

 The idea of disarmament has been one of the most favored forms of
 diplomatic dissimulation of the true motives and plans of those govern
 ments which have been seized by a sudden "love of peace." This phenome
 non is very understandable. Any proposal for the reduction of armaments
 could invariably count upon broad popularity and support from public
 opinion.

 The public has become somewhat more sophisticated since Tarle's
 time (the period between the two world wars), but large sections of
 it are still prepared to swallow outrageous propositions.
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 Diplomats, therefore, go on seeking needles of serious intent
 amongst haystacks of propaganda. The very process of confronta
 tion and maneuver sometimes is considered beneficial. And the alter
 native, as President Eisenhower has put it, is that the "two atomic
 colossi" should be "doomed malevolently to eye each other indefi
 nitely across a trembling world."
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 The Arms Race and Some of Its Hazards

 Preface
 IT IS EASY TO WRITE GRAPHICALLY and persuasively of the dangers of
 the arms race, nuclear and otherwise.' Such documents are often well
 received: the author's heart seems to be in the right place; he is for
 people and against the abominations science and technology have
 produced. Yet, this question remains unanswered: Why do nations
 in general, our own in particular, continue to play such a dangerous
 and pointless game?

 Here we hit on the nub of the matter: the game is indeed danger
 ous, but not pointless, since not to play it (even to reduce forces or
 submit to arms control) can also be dangerous: a Pearl Harbor or
 a Munich is all too possible. If we examine the whole range of possi
 bilities, beginning with unilateral disarmament, surrender, appease
 ment, or accommodation, and ending with an accelerated arms race,
 preventive war, Suicide Pacts, and Doomsday Machines, we discover
 that there are no pleasant, safe, or even unambiguously moral posi
 tions for the individual, for a nation, or for civilization. Unfortunately,
 the discussions that concentrate on one facet of our dangerous future
 tend to create a psychological atmosphere conducive to the neglect
 of the remaining problems of security. This is no reason, however,
 for not discussing the dangers of the arms race (or any other dangers),
 but only for emphasizing the ultimate need for a balanced compari
 son of all the dangers.

 Elsewhere I have written on why we may need military establish
 ments of a much higher quality than is usually conceded, even by
 people who think of themselves as "militarists,"2 and on some of the
 difficulties and dangers of arms control.3 While both these papers
 make the point that arms control (both implicit and explicit, uni

 744



 The Arms Race and Its Hazards

 lateral and multilateral) is necessary if we are to survive until 1975
 and later years without a major catastrophe, the first paper in par
 ticular argues for increased arms in certain areas. I will not summa
 rize the arguments here. This is a difficult, unpleasant, and emotional
 subject, the points raised are often irritating or dismaying, and many
 readers transfer their irritation and dismay to the author. For ex
 ample, if one presents a sober account of the risks an attacker might
 face from a retaliatory blow, it is easy to show that, subject to some
 chilling uncertainties, there are many circumstances in which the
 risks the attacker faces are considerably less than is generally be
 lieved. As a result, there are plausible situations in which a perfectly
 sane (but calculating, decisive, or ruthless) attacker might decide
 that "it is less risky to go to war than to live with the current situation
 or crisis." At this point, many readers conclude that the analyst is
 advocating preventive war; in other words, instead of examining the
 arithmetic, they conclude that anyone who calculates this way might
 too easily act this way.

 While the most important problems of the 1960's and 1970's may
 result from the arms race itself, rather than from the political and mili
 tary dangers against which the arms race is supposed to protect us,
 those dangers exist. Today they are manageable only because the
 arms protect us from them. Let us now look at these arms.

 Some Hypothetical Ultimates

 Let us begin with some comments on the strategic theory of three
 conceptualized devices, which I shall call respectively the Doomsday
 Machine, the Doomsday-in-a-Hurry Machine, and the Suicide Pact
 Machine. To discuss these hypothetical (almost caricatured) devices
 will not only focus attention on the most spectacular and ominous
 possibilities of the arms race, but it will also clarify a good deal of
 our current strategic thinking.

 The Doomsday Machine. A Doomsday Weapon System might
 hypothetically be described as follows: let us assume that for 10
 billion dollars one could build a device whose function is to destroy
 the earth.4 This device is protected from enemy action (perhaps by
 being situated thousands of feet underground) and then connected
 to a computer, in turn connected to thousands of sensory devices all
 over the United States. The computer would be programed so
 that if, say, five nuclear bombs exploded over the United States, the
 device would be triggered and the earth destroyed. Barring such
 things as coding errors (an important technical consideration), this
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 machine would seem to be the "ideal" Type I Deterrent.* If Khru
 shchev ordered an attack, both Khrushchev and the Soviet population
 would be automatically and efficiently annihilated. (The emphasis is
 deliberate: in most cases, deterrents destroy populations-not the
 decision makers.)

 Even if this is the ultimate in Type I Deterrence, the Doomsday
 Machine is an unsatisfactory basis for a weapon system. It is most
 improbable that either the Soviet Union or the United States would
 ever authorize procuring such a machine. The project is expensive
 enough so that it would be subjected to a searching budgetary and
 operational scrutiny, one which would raise questions the project
 could never survive.

 The Doomsday-in-a-Hurry Machine. Before considering these
 questions, let us consider how one might adapt the Doomsday Ma
 chine to purposes of Type II and Type III Deterrence. For reasons
 that will become clear, let us call this model the Doomsday-in-a
 Hurry Machine. The computer would be given all the facilities it
 needed to be "well informed" about world affairs. We could then
 unilaterally legislate into existence a "Soviet Criminal Code." This
 would list in great detail all the acts which the Soviets were not
 allowed to commit. The Soviets would then be informed that if the
 computer detects them in any violations it will blow up the world.
 The logicians (and some so-called practical men) might then believe
 that we had solved all our deterrence problems. After all, we would
 then have drawn a line the Soviets would not dare to cross. We could
 relax forever our interest in defense and turn our attention to other
 matters.

 Unfortunately, the world is not that simple. First, the Soviets
 would rush to build their own machine. There would be a race to
 publish first. This race to publish first involves more than prestige.
 There is almost a certainty of an incompatibility between the two sets
 of rules, since Paragraph 1 of each probably states that the opponent
 shall not build a Doomsday Machine! To many people, to build a

 * As in my forthcoming bookl and the RAND Paper P-1888-RC,2 I would like
 to distinguish three kinds of deterrence. Type I Deterrence is deterrence of
 an "all-out" direct attack. Type II Deterrence is defined as using strategic
 threats to deter an enemy from engaging in very provocative acts other than
 an all-out attack on the nation using the deterrence. Type III Deterrence might
 be called a graduated or controlled deterrence: it refers to situations in which
 an act is deterred because the potential aggressor is afraid that the defender
 or others will then take limited actions, military or nonmilitary, which will
 make the aggression unprofitable.
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 Doomsday Machine would be the greatest provocation short of an
 attack that the opponent could commit. In fact, because it may
 destroy so many people, some find it more provocative than an attack.
 Even if we succeed in publishing first, and even if the Soviets believe
 our machine will work as advertised, and are deterred from publish
 ing, trouble is still almost certain. It will simply prove impossible to
 draw a useful, unambiguous line that covers most Type III Deter
 rence situations-it may even be difficult to cover unambiguously all
 possible Type I and Type II situations. The first time there is a
 difference in interpretation the world would be blown up.

 The Unacceptability of Doonsday Machines. Let us examine the
 use of both the Doomsday and Doomsday-in-a-Hurry Machines as
 deterrents. It is desirable that a deterrent should be: frightening;
 inexorable; persuasive; cheap; nonaccident prone-and controllable.

 As for the first five characteristics, both Doomsday Machines are
 likely to be better than any current or proposed competitor for deter
 rence. They are as frightening as anything that can be devised. They
 are more inexorable, since they can be made almost invulnerable
 to direct physical destruction (electromagnetic waves which would
 set them off go faster than shock waves which might destroy the
 device); the operation is in principle so simple and reliable that one
 can really believe it would work (as opposed to a complex weapon
 system which requires the split-second coordination and almost
 perfect operation of many complex parts in a strange post-attack
 environment); and the automatic operation eliminates the human
 element-including any possible loss of resolve as a result of either
 humanitarian consideration or threats by the enemy.

 The machines are certainly persuasive. Even the most simple
 minded should be able to understand their capabilities. Most likely
 such machines would be cheap, compared to present weapons ex
 penditures.

 Finally, they are relatively foolproof, in the sense that the proba
 bility of an accidental or unauthorized triggering should be low. This
 means, while the possibility of an unauthorized or accidental use of
 the machine, in spite of all precautions, would be too high to be
 acceptable, it would still be lower than the probability of such an
 action in complicated and dispersed systems such as Polaris, Minute

 man, and airborne alert, etc. Not only are the number of buttons very
 low, but the Doomsday weapon system is so simple that one should be
 able to see clearly the places where trouble could occur, and then take
 all possible precautions.

 The difficulties lie in the fact that the Doomsday Machine is not

 747



 HERMAN KAHN

 sufficiently controllable. Even though it maximizes the probability
 that deterrence will work (including minimizing the probability of
 accidents or miscalculations), it is totally unsatisfactory, for one must
 still examine the consequences of a failure. A failure will kill too
 many people, and kill them too automatically. There is no chance
 of human intervention, control, and final decision. Even if we give up
 the computer and make the Doomsday Machine reliably controllable
 by the decision makers, it is still not controllable enough. Neither
 NATO nor the United States, possibly not even the Soviet Union,
 would be willing to spend billions of dollars to give a few individuals
 this particular kind of life-and-death power over the entire world.

 If one were presenting a military briefing advocating some special
 weapons systems as a deterrent and examined only the first five quali
 ties on the list, the Doomsday Machine might seem better than any
 alternative system; nevertheless, it is unacceptable. This may imply
 that either some of the weapon systems currently being proposed are
 also unacceptable, or that the way we talk about these weapon sys
 tems is wrong-very likely both.5 Most decision makers, if forced
 to choose between accommodation to the point of surrender, a large
 risk of surprise attack, or buying a Doomsday Machine, would choose
 one of the first two as against the last one.

 This last statement may surprise many who feel that irresponsible
 decision makers on both sides have already bought the equivalent of
 Doomsday Machines, almost without a second thought. I used to be
 wary myself of discussing the concept for fear that some overenthus
 iastic colonel would issue a General Operating Requirement or De
 velopment Planning Objective for the device. For whatever it is
 worth, my experience in two years of briefings has been exactly the
 opposite. Except for some intellectuals, especially certain scientists
 and engineers (a curious exception that may reflect some inade
 quacies in technical education) who have overemphasized the single
 objective of maximizing the effectiveness of deterrence, the device is
 universally rejected. It just does not look professional to senior mil
 itary officers (in a way it threatens them with a fourth service), and
 it looks even worse to senior civilians. The fact that more than a few
 scientists and engineers do seem attracted to the device is disquiet
 ing, but as long as the development project is expensive, even these
 dedicated experts are unlikely to get one under way.

 A Fundamental Problem. The concept of the Doomsday Machine
 raises certain awkward questions which must be considered by both
 policy maker and technician. If it is not acceptable to risk the lives
 of the three billion inhabitants of the earth in order to protect our
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 selves from surprise attack, then how many people would we be
 willing to risk? It is clear that both the United States and NATO
 would reluctantly envisage the possibility of one or two hundred
 million fatalities (i.e., about five times more than those in World War
 II) from the immediate effects, even if one does not include long
 term effects due to radiation, if an all-out thermonuclear war results
 from a failure of Type I Deterrence. Under somewhat more con
 troversy, similar numbers would apply to Type II Deterrence.* We
 are willing to live with the possibility partly because we think of it
 only as a remote possibility. We do not expect either kind of deter
 rence to fail, and we do not expect the results to be that cataclysmic
 if deterrence does fail. However, even those who expect deterrence
 to work might hesitate at introducing a new weapon system that in
 creased the reliability of deterrence, but at the cost of increasing the
 possible casualties by a factor of ten, so that there would then be
 one or two billion hostages at risk if their expectations fail.

 Neither the 180,000,000 Americans nor the half billion people
 in the NATO alliance would be willing to procure a security system
 in which a malfunction could cause the death of one or two billion
 people. If t-he choice were made explicit, then the United States or
 NATO would seriously consider "lower quality" systems, i.e., systems
 which were less deterring, but whose consequences were less catas
 trophic if deterrence failed. They would even consider such possibili
 ties as a dangerous degree of unilateral disarmament, if there were
 no other acceptable postures. The West might be willing to pro
 cure a military system which could cause such damage if used in
 a totally irrational and unrealistic way, but only if all of the plausible
 ways of operating the system would not inflict anything like the
 hypothesized damage. Nor would we knowingly build a strategic
 system which forced the Soviets to build a Doomsday Machine in
 self defense. On the other hand, we would probably be willing our
 selves to go to desperate measures rather than give in to a cynical
 attempt by the Soviets to blackmail us by building or threatening to
 build a Doomsday Machine.

 Possible Future Problems. Aside from moral and political reasons,
 and aside from the repugnance policy makers and practical men feel
 for a device that is poised to strike at their own population, the main
 reason the Soviet Union and the United States would not build a

 $ For example, Brennan would concede the statement for his B deterrence but
 not his C deterrence. [Primarily because I believe we have the capacity to
 deal with failures of Type C deterrence by drastically less expensive methods.
 -Ed.]
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 Doomsday Machine is that they are both status quo powers; the
 United States is one because it has so much, and the Soviet Union
 is one partly because it also has much and partly because it expects
 to get so much more without running any excessive risks. However,
 even if we believe that neither the Soviets, nor the Americans, nor
 other technically competent and wealthy but "satisfied" powers (such
 as England) would deliberately build a Doomsday weapon system, at
 least three important problems arise. Would a nation build one
 inadvertently? If not now, will it change its mind in the future?

 Would a determined non-status quo nation build one?
 I do not believe that any nation will build a Doomsday Machine

 inadvertently, partly because it is so hard to build one, but mostly
 because current discussion is focusing attention on this problem, and
 decision makers are becoming conscious of its implications. As for
 a technically advanced status quo country's changing its mind, I
 could easily imagine a crisis in which a nation might desperately
 wish it had procured such a machine. Fortunately, it seems less
 likely that a nation would procure a standby capability that could be
 connected up at the last moment than that it would procure a con
 tinuous capability in being. The lead time for designing and con
 structing such a machine would be so long that the crisis would be
 settled before the project could get under way. In the long run
 (one to three decades), the third question, "Would a determined
 non-status quo nation build one?" may turn out to be the most im
 portant.

 Many scientists believe that Doomsday Machines will inevitably
 become both clearly feasible and much cheaper than I have sug
 gested, so that the developmental gamble will be much less risky
 than it is today. In addition, a number of powers which, unlike the
 United States and the Soviet Union, may not be so cautious in out
 look, will be getting both richer and more competent technically, yet

 may retain their non-status quo outlook. For example, there may be
 a nation (like the Germany of 1933) which is wealthy enough and
 technically competent enough to have an advanced military technol
 ogy, yet desperate or ambitious enough to gamble all.6 Or some of
 the underdeveloped nations may become rich in terms of gross na
 tional product, but have such a low per capita income or other social
 anomaly that they retain attitudes more appropriate to a desperate
 claimant on the world's resources than a responsible "bourgeois"
 member of international society.

 China presents the outstanding possibility of this last type in the
 next decade or two. Such a third nation might well decide that an

 750



 The Arms Race and Its Hazards

 investment in a very high-quality Type I Deterrent would pay divi
 dends. It is unlikely (though not impossible) that the leaders of that
 nation would plan on threatening the world with annihilation or
 extreme damage unless given their way. If they can do the damage
 gradually, they can make the threat clear and demonstrate their
 resolve, without actually committing suicide. As an example, suppose
 that the blackmailing nation started a process which it could reverse,
 but which could not be reversed or negated by others, in which the
 temperature of the earth was artificially dropped five degrees a year.
 If they also had a Doomsday Machine to protect themselves from
 attack (one which might depend on the same mechanism), one could
 easily imagine that they could demonstrate enough resolve to bring
 most of the other major nations to terms. A much more likely possi
 bility for the possessor of a Doomsday Machine would be to exploit
 the sanctuary afforded by his "excellent" Type I Deterrent to be as
 aggressive as he pleased against his neighbors and to threaten any
 who interfered with all kinds of punishment-for example, some form
 of controlled nuclear retaliation, in which he destroyed two or three
 of the major cities of his interfering opponent. Even if it were feasible
 to retaliate in kind without setting off the Doomsday Machine, the
 social and political impact of accepting such losses would raise much
 more serious internal and external problems in the United States than
 in China. It seems most likely, for example, that having to accept and
 explain the rationale of an exchange of two or three major United
 States cities for an equal number of Chinese cities would result in
 political suicide for the party in power in the United States, as well
 as in some instabilities in our alliances, but only in some serious incon
 venience to the Chinese government. It should therefore be a major
 objective of arms control to prevent such hypothetical, but not un
 imaginable, problems from occurring. (Here is one clear case of
 joint Soviet-United States interest.)

 The Suicide Pact Machine. There is another form of deterrence
 which, while not a Doomsday Machine, is still an "ultimate" of
 a sort. This could be called the Suicide Pact Machine, an attempt to
 make the failure of Type I Deterrence mean automatic mutual
 homicide. The adherents to this somewhat more practical device hope
 to divide the work of deterrence in a natural way-we poised to
 destroy the enemy and the enemy poised to destroy us, and neither
 of us buying any effective active or passive defenses for our respective
 societies.7 The Suicide Pact Machine is clearly more satisfactory to
 both humanitarians and neutrals than the Doomsday Machine, and
 both should note the distinction. As far as patriots and nationalists
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 are concerned, I believe that the Suicide Pact systems have many of
 the same drawbacks as the Doomsday Machine, though not in so
 extreme a form. The major advantage of the Suicide Pact is that
 one is not in the bizarre situation of being killed with one's own
 equipment; while intellectuals may not so distinguish, the policy
 makers and practical men speak as if they would prefer being killed
 by the other side rather than their own.

 It is just because this view no longer strikes some people as bizarre
 that it is so dangerous. The Suicide Pact used to be, albeit only half
 intentionally so, NATO policy and recently has come extremely close
 to being consciously adopted as official United States policy. It is
 not known to what extent the Soviets are planning to live up to "their
 part of the bargain" and move in the same direction. While Khru
 shchev's speech of 14 January 1960 indicated that Soviet decision
 makers have begun to accept some of the concepts of deterrence
 which have so persuasively swept the West since the mid-fifties,
 there is no indication that this acceptance will lead to a relaxation
 of current Soviet attempts to attain a capability of fighting and sur
 viving wars as well as of deterring them. The opposite may be true.
 The main point of the speech was not that the Soviets were disarming,
 but rather that, by cutting back on conventional capabilities, they
 would gain in their capability to fight a modem thermonuclear war.
 Whether this is the somewhat misleading "more bang for the buck"
 program we once followed or a serious attempt to be prepared for
 any eventuality, only time or Khrushchev can tell.

 Various Ways in Which War Can Start

 Up to this point, we have discussed only in the most peripheral
 way the major risk of the arms race-war itself. As regards arms con
 trol, there are three major programs that could diminish the risk of
 such a possibility:

 1. Arms control can reduce the probability of events, both
 international (tensions and crises) and technical (false alarms and

 misunderstandings), that could give rise to war.
 2. Arms control can also help reduce the probability that an

 event of the kind that causes war will actually result in war.
 3. Arms control can reduce the damage of an actual war, not

 only by abolishing the use of certain weapons and controlling the use
 of others, but also by facilitating ahead of time the machinery by
 which wars are ended before they become overwhelmingly destruc
 tive.
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 There is no space here to expand these possibilities; they are all
 discussed elsewhere in this issue. However, it may be well now to
 discuss systematically how a war could arise and indicate at least
 some of the problems to be considered. Let us begin by listing a
 number of possibilities, in a semi-technical jargon intended to cate
 gorize and describe them:

 1. Accidental war (false alarms, self-fulfilling prophecy, un
 authorized behavior, true mechanical or human error).

 2. Rationality of Irrationality (the game of "Chicken," Type
 II Deterrence situations ).

 3. Calculation (Type II Deterrence situation; preventive war;
 pre-emptive war; world domination; other kinds).

 4. Escalation.
 5. Catalytic war (ambitious third nation; desperate third na

 tion).
 The items in these five categories are neither exhaustive nor dis

 tinct from one another. They are not exhaustive because our weapon
 systems are so new, and their impact, both on one another and on in
 ternational relations, is so little known that it would not be surprising
 if a war started in some manner not heretofore thought of. However,
 I have made the list as exhaustive as possible, and in doing so it
 has been convenient to list categories that occasionally overlap. This
 is probably better than to strain too much to prevent duplication or
 leave out some important possibility. The five major causes represent
 roughly the writer's personal estimate of the order of probability.

 The first possibilty is a war by accident. One sees many state
 ments to the effect that a flock of geese flying through an early
 warning radar line might be mistaken for a flight of bombers, or
 that a meteorite could be mistaken for an ICBM, and thus touch off
 a retaliatory strike by mistake. Unless one side or the other is care
 less enough to install a quick reacting, non-recallable strategic sys
 tem, it is most unlikely that such an event would trigger off a retalia
 tion. It is just because radars do indeed occasionally give false alarms
 that it is essential for both sides to install reaction systems that either
 have so-called "fail safe" or "positive control" features built into them,
 or that can accept the enemy's attack and still strike back effectively.
 Such systems may use an ambiguous radar waming so as to take
 some temporizing measure that will reduce vulnerability to enemy
 attack and also provide a better position from which to retaliate. But
 the commander must wait for further confirmation before making
 any irrevocable commitments.

 There is a danger that the temporizing measures that are insti
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 tuted on an ambiguous warning will remove some of the psycho
 logical, legal, and physical safeties that normally govern the strategic
 force, so that there is a greater load thrown on the remaining safe
 guards. Actually, the greatest danger is the possibility that a chain of
 self-fulfilling prophecies is set into motion. It is perfectly conceivable
 for one side's temporizing action to be observed by the other side, to
 be misinterpreted as being aggressive rather than defensive, thus
 causing the other side also to make some temporizing defensive move.
 This second defensive move could in turn be misread by the side
 originally alerted as confirming his suspicions, so he may make some
 further moves. It is then possible for reactions and signals to be set
 into motion which trigger off further reactions and signals by both
 sides until a point of no return is reached. This is one reason that
 it is necessary for each side not only to be cautious and responsible,
 but also to make sure that the other side also understands what is
 happening. In so far as any temporizing measures depend on doing
 things which raise apprehensions on the other side, it is important to
 be prepared to allay those apprehensions. This is probably a very
 fruitful area for arms control.

 The Soviets are completely aware of the problem. For example,
 in a Security Council debate of 21 April 1958, Arkady S. Sobolev

 made the following statement8:

 American generals refer to the fact that up to the present time the
 American planes have taken off on their ffights and returned to their bases
 as soon as it became clear that it was a case of false alarm. But what would
 happen if American military personnel observing their radar screens are not
 able in time to determine that a flying meteor is not a guided missile and
 that a ffight of geese is not a ffight of bombers? Then the American planes
 will continue their flight and will approach the borders of the Soviet Union.

 But in such a case the need to insure the security of the Soviet people
 would require the USSR to make immediate retaliatory measures to elimi
 nate the oncoming threat. The Soviet Government would like to hope that
 matters will not go so far.

 In order to get a clearer idea of the extremely dangerous character of
 acts of the United States [that are] dangerous to peace, it is enough to ask
 the question what would happen if the military Air Force of the Soviet
 Union began to act in the same way as the American Air Force is now
 acting? After all, Soviet radar screens also show from time to time blips
 which are caused by the ffight of meteors or electronic interference. If in
 such cases Soviet aircraft also flew out carrying atom and hydrogen bombs
 in t-he direction of the United States and its bases in other states, what
 situation would arise?

 The air fleets of both sides, having observed each other, having dis
 cerned each other somewhere over the Arctic wastes or in some other
 place, apparently would draw the conclusion natural under those circum
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 stances, that a real enemy attack was taking place. Then the world would
 inevitably be plunged into the hurricane of atomic war.

 In spite of their awareness of the problem, the Soviets have tended
 to emphasize disarmament almost, but not quite, to the exclusion of
 other aspects of arms control. For example, at the 1958 Surprise
 Attack Conference, they stressed larger issues and refused to discuss
 narrow technical issues although our own position may have been
 excessively narrow. To this writer it seems dangerous to wait for a
 settlement of the political issues before considering this problem,
 but in this kind of a problem it takes two to make an agreement.
 However, even informal implicit agreements or, on some aspects,
 unilateral concessions can be helpful.

 There is also the possibility that some pathological or irrespon
 sible person will deliberately try to start a war or crisis. The Soviets
 have made much of the possibility that a deranged or irresponsible
 American pilot on airborne alert would take it into his head to attack
 Russia alone. Not only are there many safeguards against this, but
 it is most unlikely that a single plane attack would touch off a war. A

 much more ominous possibility is given in the book Red Alert,9 in
 which a determined SAC general, who, unknown to his superiors,
 is sick with an incurable ailment (and whose judgment and sense of
 discipline are thus affected), decides personally to end the Soviet
 problem once and for all. The most interesting part is the clever
 way he gets around the rather elaborate system set up to prevent
 exactly this kind of behavior. And last, there is always the possibility
 of a genuine accident-a switch failing, some ICBM's being launched
 through some mechanical or human error, some stockpile weapons
 being accidentally exploded-setting off a disastrous series of actions
 and counteractions.

 I consider all the above "accidents" improbable. The reason why
 I put accidental war at the top of the list is not because the proba
 bility is high, but because (assuming, perhaps optimistically, that
 both sides are careful, competent, and responsible) the other ways
 in which a war could occur have an even lower probability. It is also
 clear that many of the methods recommended to reduce the proba
 bility of war by accident might very well result in increasing the
 likelihood of war from one of the other four causes. After both these
 points are made, it must also be mentioned that nobody can estimate
 realistically what the probability of accidental war is. While it would
 be hard to convince me that it is more than, say, 1 in 10 a year, still,
 if it were this high, the situation would be entirely unsatisfactory.
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 Even if it were 1 in 100 a year, it would still be unsatisfactory, because
 the current state of affairs could not be allowed to continue indefi
 nitely. One must eventually introduce a major change in the situa
 tion, or expect to get into a war anyway.

 The Rationality of Irrationality. The next possibility for war
 stems from the use of the rationality of irrationality, or commitment
 strategies. In any bargaining situation, it can make sense to commit
 oneself irrevocably to do something in a certain eventuality, and at
 the same time it may not make sense to carry out the commitment
 if the eventuality occurs. A graphic example is given by Bertrand
 Russell'0:

 This sport is called "Chicken!" It is played by choosing a long straight
 road with a white line down the middle and starting two very fast cars
 towards each other from opposite ends. Each car is expected to keep the

 wheels of one side on the white line. As they approach each other mutual
 destruction becomes more and more imminent. If one of them swerves
 from the white line before the other, the other, as he passes, shouts
 "Chicken!" and the one who has swerved becomes an object of contempt.

 It is clear that if one side really wishes to win this game its best
 (rational) strategy is to commit itself irrevocably to going ahead.
 If one can convince the other side that one has done this, then the
 other side must back down. However, if the other side still refuses
 to back down after the irrevocable commitment has been made, it

 would be irrational to carry out the rationally made commitment.
 Since both sides will be attempting to use this strategy, it is also
 quite clear that the game may end in a disaster.

 According to Bertrand Russell, the above game is played by
 degenerates in America and nations everywhere. The caricature
 arises, because Russell ignores the fact that it is a major purpose of
 diplomacy to prevent a crisis from arising which can only be settled
 by the total and humiliating defeat of one side or the other. Most
 bargaining situations involve gains for both sides, and the major
 question is on the division of these gains and not the humiliation of
 the other side. However, the game of chicken may occur. Barring
 enforceable adjudication, the less one is willing to play the game, the
 more likely it may be that one may end up having to play it. Life,
 liberty, and security may depend on being willing to play this danger
 ous game. As Russell states:

 Practical politicians may admit all this, but they argue that there is
 no alternative. If one side is unwilling to risk global war, while the other
 side is willing to risk it, the side which is willing to run the risk will be
 victorious in all negotiations and will ultimately reduce the other side to
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 complete impotence. "Perhaps"-so the practical politician will argue
 "it might be ideally wise for the sane party to yield to the insane party in
 view of the dreadful nature of the alternative, but, whether wise or not,
 no proud nation will long acquiesce in such an ignominious role. We are,
 therefore, faced, quite inevitably, with the choice between brinkmanship
 and surrender."

 The rationality of irrationality war should be distinguished from
 the situation in which both sides have incompatible objectives which
 they are determined to achieve, no matter what the risks: in this case
 war must result. The rationality of irrationality war corresponds to
 a situation in which neither side really believes the issue is big enough
 to go to war over, but both sides are willing to use some partial or
 total strategy of commitment to force the other side to back down.
 As a result, they may end up in a war they would not have gone
 into, if either side had realized ahead of time that the other side
 would not back down, even under pressure.

 A typical circumstance in which such a situation could arise
 results from the use of Type II Deterrence. Imagine, for example,
 that the Soviets had done some very provocative thing, such as invad
 ing Western Europe with conventional armies, on such a large scale
 that we felt that we could not stop the invasion by any limited actions,
 and that we would not be able to rescue Europe at a later date. We
 might still not be willing to strike the Soviets with our SAC, in view
 of the terrible price we would have to pay to their retaliatory blow,
 even if we struck them first. However, we could evacuate our cities
 and place our forces on a super-alert status, and thus put ourselves
 in a much better position to strike first and accept the retaliatory
 blow. We might then present the Soviets with an ultimatum. We
 would in effect be presenting the Russians with the following three
 alternatives: to initiate some kind of strike; to prolong the crisis, even
 though it would then be very credible that we would strike if they
 continued to provoke us; or to back down or compromise the crisis
 satisfactorily. We would hope that the Soviets would prefer the
 third alternative, because our Type I Deterrence would make the
 first choice sufficiently unattractive, and our Type II Deterrence
 would do the same for the second; but we might be wrong, and they
 might take the first alternative. Or they might take the second alter
 native in the assumption that we would back down, and we might not.

 War by Calculation. War could also result from calculation.
 After due study, a nation might decide that going to war would be
 the least undesirable of its choices. Common belief, of course, holds
 just the opposite: that war could arise only as a result of miscalcula
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 tion-but this is based on the unsophisticated view that all wars result
 in automatic mutual annihilation. This could happen, but in all like
 lihood it would not. One type of war by calculation could occur in
 the Type II Deterrence situation referred to above. If at that point
 we attacked the Soviet Union, the damage we received in return
 would be considerably reduced. We might well decide that our
 nation was better off to accept this retaliatory blow rather than let
 Europe be occupied, and also to accept the costs of living in the hostile
 and dangerous world that would result.

 Or, to give another example, the Soviets suffered from 20 to 30
 million casualties in World War II, and in addition they lost about
 one-third of their wealth. It is sometimes pointed out that this did
 not happen from calculation but was inflicted on a day-by-day basis:
 no alternatives were ever really put up to them. However, given the
 nature of the Nazis and their program, I would believe that even the
 average Soviet citizen (not to mention the government) would have
 been willing to accept the cost of World War II in order to achieve
 the position they have since won, as an alternative to Nazi domina
 tion.

 Another war by calculation would be the so-called preventive war.
 This does not necessarily mean that one side believes the other is
 planning eventually to attack the first, which is therefore merely
 getting in the first blow. One side has only to feel that a war is
 inevitable-or so likely that it might as well get the disaster over

 with as soon as it gets a sufficient lead, so that it is safer to seize the
 opportunity than to wait. Such an edge is most likely to result from
 a technological change to which the other side has not reacted. The
 so-called missile gap illustrates how this problem could arise.

 The United States SAC (Strategic Air Command) is supposed to
 be based upon about fifty home bases. If the Soviets happened to
 acquire, unknown to us, about 300 missiles, then they could assign
 about six missiles to the destruction of each base. If the Soviet mis
 siles had, let us say, one chance in two of completing their countdown
 and otherwise performing reliably, then there would only be one
 chance in sixty-four that any particular SAC base would survive a
 Soviet attack. There would be better than an even chance that all
 the bases would be destroyed, about one chance in three that one
 base would survive, and a small chance that two or more bases would
 survive.

 A missile gap of the sort described is especially dangerous because
 missile attacks are so much more calculable than any other kind of
 attack. They are so calculable that many people feel that even a
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 cautious Soviet planner might be willing to rely on the correctness of
 his estimates; that Soviet decision makers might find it the path of
 caution to attack while the opportunity was still available.

 Actually the results of missile attacks are not mathematically pre
 dictable. There are imponderables and uncertainties with regard
 to such things as reliability of basic data, field degradation, intelli
 gence leaks, and firing discipline so that the probability of some
 thing going wrong cannot be predicted. But, so many laymen and
 professionals persist in regarding the reliable prediction of the results
 of missile attacks as simple problems in engineering and physics that
 it would be irresponsible to rely on Soviet caution and sophistication
 alone as a protection. And if such an attack was successfully carried
 out, it would truly be a war by calculation.

 The need for a quick reaction to even "hypothetical" changes in
 the enemy's posture is likely to persist indefinitely, in spite of the
 popular theory that once we get over our current difficulties we will
 have a so-called minimum nuclear deterrent force that will solve the
 Type I Deterrence problem. (Some even maintain that it will solve
 all strategic problems.)

 It should be noted that if a serious deterrent gap ever occurred,
 then, even if the Soviets were not willing, either out of caution or

 morality, to use their superiority, the situation would still be danger
 ous. They might well be tempted to a strong (even reckless) foreign
 policy, if they believed that their military technology entitled them
 to some gains, or that if they got into trouble they could use their

 missiles to rescue themselves. This kind of situation could be espe
 cially dangerous if the Soviets considered that they could not disclose
 their superiority, since if they did so, we could take remedial action
 (e.g., an airborne alert). Still, they might be willing to hint at their
 superiority, in the belief that this would be just enough to make us
 weak or uncertain in our response in a crisis, but not move us prior to
 a crisis to institute the airborne alert in time.

 Another possibility for preventive war could occur if an arms
 control agreement broke down and one side had a considerable lead,
 either because of its previous success in evading detection, or its
 greater ability to re-arm. This side might well feel that, rather than
 see the world subjected again to all the dangers of an arms race, it
 would be doing a public service to stop the race, once and for all.
 And this could best be done by stopping the cause of the race-its
 opponent. It might be especially willing to start the war soon after
 the arms-control agreement terminated, because the risks, even if
 things went awry, would not be so great at the existing low level of
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 arms than before the arms-control agreement had lowered the abso
 lute level of the balance of terror. The rather high probability of war
 breaking out after the arms race had begun again (but before both
 states were fully armed) is often ignored. Most writers focus atten
 tion on the situation existing at the time of the breakdown, when the
 posture is still determined by the agreement and on the feasible
 violations of the agreement, rather than on the situation some months
 or a year or two later.

 Then there is the idea of "preemption," or, as Einstein called it,
 "anticipatory retaliation." Almost all authorities agree that at present
 the advantages of striking first are so great that if there seems a high
 probability that the other side is actually attacking, it may be better to
 take the certain risk of a relatively small retaliatory strike rather than
 the high probability of a much more destructive first strike. This
 calculated pressure for preemption is especially likely in one situation
 very similar to that of "self-fulfillment," previously discussed. Even
 if only one side suspects that the other may attack, each can easily be
 come convinced that it should attack-not because it wants to, or
 even because it believes the other side wants to, but only because
 it believes the other side may attack simply to preempt a supposed
 attack by the first (which is itself being launched as a preemptive
 attack). Schelling has labeled this situation, "the reciprocal fear of
 surprise attack."'" As described, it is not a case of miscalculation, but
 a case of calculating correctly. This is clearly a situation in which each
 side has nothing to fear but fear, yet the knowledge that the other
 side is afraid fully justifies that fear.

 Many things could touch off a reciprocal fear of surprise-attack
 situation. The only reason I have put this possibility low on the list
 of possible causes of war is because of the belief that as long as
 decision makers are consciously in control of events, they are very
 much more likely to draw back from pressing buttons and accept
 any resulting risks, than to do something which would make war
 inevitable-particularly, if this war were to occur at a time and under
 circumstances not of their choosing. However, complicated and
 dangerous situations can occur. For example, suppose that one of
 our own Polaris submarines accidentally launched some missiles at
 our own country. Even if the submarine commander succeeded in
 informing us of what happened before the missiles landed, the ac
 cident could still cause a war. The Soviets might observe these
 missiles exploding and if they did not know where the missiles came
 from, they might decide that it would be too dangerous to wait. Even
 if the Soviets knew that the missiles had not accidentally come from
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 a Soviet submarine, they might not believe that we would wait to
 find out.

 We might ourselves be under pressure to attack even if we thought
 the Soviets knew nothing about the incident because we could not
 be sure they did not know. It might appear safer to preempt than
 to let precious minutes slip away while we tried to persuade the
 Soviets that we knew they were innocent. The possibilities for trouble
 are almost infinite, and it would be wise to reinforce the natural cau
 tion of decision makers with explicit measures, both unilateral and

 multilateral, to facilitate communication and persuasion and to make
 waiting safe.

 The line between the preventive and preemptive war is sometimes
 very fine, and it is on this line that some of the most plausible war
 making situations can occur. For example, let us imagine the Type
 II Deterrence situation discussed earlier, in which the Soviets were
 hypothesized as invading Europe, and we as evacuating our cities
 as a preliminary to delivering an ultimatum or otherwise exerting
 pressure. If the Soviets struck us at that time, it would not be a pre
 emptive war, because very likely we would not have made up our
 own minds as to whether we would strike or not; in particular, we
 would intend to give them the option of backing down or compro
 mising. However, we are so close to making up our minds that this
 cannot be labeled as a preventive war, either-a war to head off some
 generalized future threat. Similarly, if, after evacuating our cities,
 we gave the Soviets an ultimatum, and the Soviets chose the alterna
 tives of prolonging the crisis, we might decide to strike, even though

 we thought there was a big chance that they were going to back down
 eventually. We would not be sure, and if we had already evacuated
 our cities, the risks of going to war would have been sharply di
 minished.

 There is also a possibility of going to war simply to achieve world
 domination. Most people (the author included) believe the risks
 involved in going to war are so great today that no matter how
 promising an attack might look on paper, the "imponderables" and
 other "uncertainties" are large enough so that not even a moderately
 irresponsible decision maker would go to war for positive gains
 though one like Hitler might. However, if we ever disarm, either uni
 laterally or bilaterally, to the point where the available weapon sys
 tems do not present the awful potentialities present today, then, of
 course, this possibility reappears.

 Even if decision makers are unwilling to go to war for positive
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 gains, they may still be willing to go to war, if, in their opinion,
 "going to war" is less risky than not doing so. There are many situa
 tions in which this could occur. One could imagine an internal or
 external crisis getting out of hand, and one which was being aggra
 vated by the opponent, perhaps merely by his very existence. One
 may then be tempted to go to war, not because it looks so tempting,
 but because it looks like the least undesirable alternative.

 Escalation. The fourth possibility is that of escalation. One can
 imagine some sort of crisis which gradually increased in violence
 or scope until it triggered one of the reactions already discussed.
 This could occur either because the limits of a limited war are not
 being observed, or because more parties are being drawn into it,
 or because the issues themselves become fraught with significances
 that did not initially exist, or because of some unauthorized or acci
 dental behavior by subordinates. It is difficult to supply a plausible
 reason for escalation, when it is to everybody's interest to control
 things, yet almost everyone considers that it can and perhaps will
 happen.

 Escalation is possible particularly if one of the two contending
 sides does not think through the consequences of its actions. To
 return to the Type II Deterrence situation discussed above: it is
 perfectly conceivable that the Russians, looking at the 60 million
 hostages we have in our 50 largest cities, might decide that it was
 safe to attack Europe, and that we would not attack them in retalia
 tion. They might also vaguely realize that if they attacked Europe,

 we would probably evacuate the 60 million hostages; but they might
 not understand the full consequences of that evacuation, in terms of
 the psychological stiffening of the backbone and the enormous de
 crease in the risks this country would be running if it went to war.

 The possibility of escalation actually plays a useful role in deter
 ring certain kinds of crises or limited wars. For example, it is quite
 clear that the nuclear-weapon systems we and the British have in
 Europe are on the whole fairly vulnerable to Soviet attack, so that
 they have little second-strike capability. Yet the Soviets might be
 afraid to destroy them in a limited European attack, for fear that the
 level of by-product destruction would automatically cause escalation
 into an all-out World War III. On the other hand, if the Soviets did
 not destroy them, the Europeans might use them, and this in turn
 would not only be damaging to the Soviets, but might also cause
 escalation into World War III. This means that lower than all-out
 attacks are deterred for fear they will escalate. The same mech
 anism holds, for example, if we decide to open a route to Berlin by

 762



 The Arms Race and Its Hazards

 force if the Soviets or East Germans try to close it. The Soviets have
 the capacity to apply all the counterforce they need to stop any such
 action. The purpose of the action is not to overwhelm Soviet counter
 measures, but to make it clear to them that the stakes are large. It is
 perfectly possible that we might be willing to take a small risk of an
 all-out war, even if we were not willing to go immediately into an
 all-out war. The action might be effective precisely because it was
 so dangerous. To the extent that various types of arms-control meas
 ures reduce the possibility of escalation, then to that extent the
 deterring effect of escalation on limited actions is decreased. The
 author finds this no reason for not carrying through such control
 measures, but he knows many Europeans who are antagonistic to any
 reliable limits on the use of violence, for the very reason that such
 limitations increase the probability of a provocation at that limited
 level.

 Catalytic War. The last possibility is the catalytic war. This is the
 notion that some third party (or country) may deliberately start a
 war between the two major powers for reasons of its own. As it is
 usually discussed, the concept holds that some power which is third,
 fourth, or fifth in the international hierarchy wishes to improve its
 position by arranging for the top two nations to knock each other out,
 thus moving itself up two notches. This is one of the major reasons

 why some people fear the dissemination of nuclear weapons to
 "ambitious" powers. However, there are several reasons why this
 particular concept is not considered plausible: (1) risks are so great
 for the triggering power that it is difficult to believe that one power
 could make and carry out such a decision, (2) more important, the
 United States and the Soviets will probably put into effect slow
 reacting systems with a lot of stops in them before the decision for
 all-out war is reached. This means that it will be much harder for a
 third party to start a war than is often imagined, though if it tries
 hard enough and has a large enough capability, it is not impossible.

 There is another type of catalytic war which I think much more
 likely and important: a desperate third nation thinks it has a problem
 that can be solved only by war. Let us imagine a war between India
 and China which the Indians were losing. The Indians might also
 feel that if they induced the United States to strike at China and
 Russia, this would solve their problem, and any method they used
 to achieve this end was as good as any other. Conversely, let us
 imagine a situation in which the Chinese felt hard pressed (possibly
 over Formosa) and told the Russians, "We are going to strike the
 United States tomorrow, and you might as well come along with us,
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 for they will undoubtedly strike you, even if you do not do so."
 As stated, the situation may seem somewhat implausible, but one

 can devise hypothetical situations which make it seem more plausible
 than I have done here. One may wish to broaden the definition of
 catalytic war. Any method by which a nation uses military or dip
 lomatic power to embroil larger nations or increase the scope of the
 conflict could be called catalytic. By this definition, World War I
 was a catalytic war, set off by Serbia and Austria, which also had
 some overtones of "reciprocal fear of surprise attack" and "self-ful
 filling prophecy," because the side which mobilized first was likely
 to win. It meant that even a defensive mobilization (by the Rus
 sians) touched off a defensive-offensive mobilization (by the Ger

 mans), in much the same way some believe that a badly designed,
 quick-reacting force can be touched off by defensive moves by the
 other side.

 The Arms Race Itself
 In discussing the Doomsday Machine as a weapons system, in

 cluding computer and sensors, I have been dealing with a somewhat
 romanticized and (one hopes) very remote possibility. I have spent
 so much time on it partly to highlight and satirize some current
 notions (e.g., some extreme forms of Finite Deterrence). For this
 reason, much of the section on "hypothetical ultimates" has been cast
 in a "reassuring" tone; but the mere fact that one feels it necessary
 to discuss soberly the use and construction of Doomsday Machines
 indicates in the most dramatic manner that the current arms race has
 changed in character from previous arms races. The issues are bigger
 and may eventually come to the stage of Doomsday Machines or
 close approximations of these devices. However, one does not have
 to allude to the Doomsday Machine to be concerned about the arms
 race and current capabilities. Our normal military forces are fright
 ening enough, and they are improving rapidly (though in some ways
 the newer systems-Polaris and Minuteman-are less destructive than
 the old ones).* The most spectacular thing about the arms race is
 that it is a race, and one that is being run with some celerity.

 This is also a new thing. There has been some tendency in the
 past for the military to exploit the products of civilian research and
 development, but this attempt has been remarkably lackadaisical.
 There has been even less research and development done specifically

 * This has been done because of weight restrictions on the warheads for these
 missiles, not because of humanitarian considerations.-Ed.
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 for war. (The common belief that the search for improved weapons
 has been a major source of technological progress seems to be grossly
 exaggerated, at least for periods of peace, though long wars such as
 the American Civil War and World Wars I and II did see techno
 logical advances spurred on by the requirements of the war.) Pre
 viously, really big wars have tended to occur twenty and thirty or
 more years apart, and there has been a tendency for each war to
 start where the last one left off or even with more ancient techniques.

 Even so, each war has brought startling and unexpected sur
 prises. (For example, the development of the most characteristic
 feature of World War I, the long line of trenches stretching from the
 Alps to the English Channel, seems to have been considered by only
 one writer, Jean de Bloch, and though widely read, he had no impact
 on military planning.) Now, for the first time in history, we are
 having a complete technological revolution in the art of war approxi
 mately every five years. As a result, we are now three technological
 revolutions away from World War II. Any attempts to apply the
 concepts and rules of common sense derived from that experience
 run the grave risk of being as outmoded as some American Civil War
 concepts would have been in World War II. In so far as we are trying
 to plan for the late 'sixties and early 'seventies, we are projecting into
 an environment which is two or three revolutions ahead of where we
 are today. An examination of the development of military doctrine
 in the postwar years, in both the official agencies and the avant garde,
 indicates that the possibility of great success in such planning is not
 high. While doctrine has evolved with meteoric speed as contrasted
 with the rates before World War II, it has been hopelessly behind
 events rather than successful in anticipating the future. I will not try
 to describe this process in any detail, though I would like to describe
 the technological revolutions, so as to emphasize the difficulties both
 we and the Soviets have in evaluating the impact and significance of
 the new developments.

 The Technology of 1951. Let us start with the situation in 1951,
 a convenient date to mark the first peacetime revolution. What fol
 lows is a very partial list of the new possibilities (with particular
 reference to the United States and air warfare) that the military
 planner (or arms controller) of 1945 would have had to anticipate by
 1951: third- or fourth-generation fission bombs; the B-50 and B-36,
 forming the backbone of the United States SAC; the initial produc
 tion of the B-47; the first flight of the XB-52; a manual air defense
 system started; air defense having F-80, F-84, F-86, F-94; production
 order for Nike A; experimental aerial refueling; nuclear-powered
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 airplane under development; many organizations, in and out of gov
 ernment, formed to institutionalize innovations in air warfare and to
 rationalize research, development, procurement, and operation; the
 Russians possessing TU-4 and MIG-15, and having tested three
 nuclear weapons.

 I will discuss only a few items on the above list and on other
 lists to be given later, but the whole list will remind us of the com
 plexity and speed of the arms race.

 The most pressing questions involve the impact of fission bombs.
 These devices had had a very vigorous development program, and in
 1951 we had third- or fourth-generation models available. Would
 their use have been decisive or not? The Soviets did not think so:
 they talked smugly of the "permanently operating factors" and the
 impracticability of blitz-krieg tactics. Many Americans, particularly
 the advocates of air power, tended to think that nuclear weapons
 would be decisive, but we had not bothered to get as many bombs as
 we could or (from the strictly military point of view) should have.
 Of course, the Soviets had gone into a vigorous development and
 procurement program for nuclear weapons. But they did not seem to
 have made any preparations specifically designed to meet the threats
 that nuclear weapons pose, though they had done a great deal to meet
 conventional threats typical of World War II.

 In 1951 there was still much talk of the scarcity of uranium, a view
 which was reinforced by most of the technical people. Few people
 in or out of government thought of the atom bomb as soon being
 plentiful; nobody realized that practical and convenient thermonu
 clear bombs would be available before long. But a few people with
 high security clearances knew that some work on a rather impractical
 thermonuclear device was going forward. Though there was some
 discussion in 1951 about "baby atom bombs" with about the same
 power as the Hiroshima and Nagasaki bombs but much smaller in
 both weight and size, not even the experts had any idea of the flexi
 bility, efficiency, and economy soon to be available in the atomic
 weapons arsenal.

 Almost all 1951 discussions of defense against nuclear weapons
 assumed that the bombs were too precious to be used on anything but
 important cities or the most valuable production targets, such as Oak
 Ridge and Hanford. Similarly, NATO planned on the assumption
 that nuclear weapons would not be generally available for the Euro
 pean theatre except for very special and very high priority targets.
 However, a few economists were already pointing out that since there
 was a large disparity between the value of uranium and the marginal
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 cost of production, there was every reason to imagine that much more
 uranium could and would be produced. There was even some reason
 to suppose that this large increase in production would be roughly
 at current prices. Most of the military, the scientists, and the en
 gineers did not think that way.

 This overvaluation of bombs as being too precious to use on
 military targets affected defense planning in our Zone of the Interior.
 Because of the threat of Soviet attacks, the Air Defense Command
 and the associated Army Anti-Aircraft Command was set up in Colo
 rado Springs in 1951, but they thought of their highest priority job
 as the defense of large cities and nuclear facilities; the initial deploy
 ment of their facilities (radars and fighters) almost ignored warning
 and defense for SAC in the event of a surprise attack directed at SAC
 and not at the cities.

 In spite of the emphasis on short wars it was not until 1948 that
 we seriously started to mold SAC into an ever-ready instrument of
 war. (The accession of General Curtis LeMay to the command of
 SAC and the Berlin Blockade apparently played the main roles.) We
 had not quite finished the process by 1951. Neither had we accepted
 the implications of the Soviet's testing of an atom bomb. For ex
 ample, the official point of view (to be reflected soon in the invest
 ment of some 11 billion dollars in war reserve tools and raw mate
 rials), as opposed to that of the air-power enthusiasts, held that an
 all-out war of the mid-1950's would be long-from three to five years
 even though initiated with atomic weapons.

 While it is easy to show that most of these planners had not
 thought about the problem and were just reacting in a World War II
 fashion, given the official assumptions as to the scarcity of bombs,
 they may well have been right about the length of the war. Nobody
 could show just by physics and engineering that a small number of
 fission bombs dropped on Russia would in fact have caused them to
 sue for peace. In fact, one could almost have shown the opposite:
 that the Russians accepted much more damage in World War II and
 continued to fight, so that unless such imponderables as the psycho
 logical and disorganizing impact of using even a small number of
 bombs were great, a long war would have been possible.

 One thing was almost always completely overlooked in 1951: the
 possibility that war could have broken out under such circumstances
 that the United States might not have succeeded in using very many
 bombs. We had only a small number of SAC bases (18 in 1950,12 in
 cluding some strategic fighter bases that did not pose a serious threat
 to the Soviets) and no organized warning system worthy of the name.
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 (There was not even a Ground Observer Corps, for this organization
 dates only from 14 July 1952.) Furthermore, under normal condi
 tions, SAC operated unalerted and would have taken some hours
 before it could get its planes into the air just to evacuate-even longer
 before the airplanes could have been prepared to go on a mission.
 Under these circumstances, just a handful of Russian planes carrying
 a very small number of atom bombs might well have been able to
 wipe out a large segment, possibly approaching 100 percent, of our
 strategic military power in a few hours. (I use the term "few hours"
 deliberately. The Russians needed no superb coordination or piloting
 to do this task. They simply had to be able to fly from one point to
 another point, more or less on a Great Circle route.)

 In some ways the lack of concern in 1951 for the ground vulner
 ability of bombers was surprising. Many people had written or lec
 tured about the importance of our having a secure and invulnerable
 SAC. Furthermore, it was part of both Douhet* and Air Force
 doctrine that war in the air is decided by the destruction of the enemy
 air force on the ground. Last, less than a decade had passed since the
 "bolt out of the blue" at Pearl Harbor. Nevertheless, there was a real
 doctrinal lag, which by the mid-fifties was just being made up. It is
 rather interesting that it was the advent of the ICBM, rather than
 the fact that the Soviets had acquired a strategic bombing force, that
 persuaded most people to think the vulnerability problem through
 and learn to distinguish between First Strike (attack) and Second
 Strike (retaliatory) forces. As long as the problem had any subtlety
 at all, most people managed to ignore it. One wonders what subtle
 doctrinal lags exist today.

 It was quite true in 1951 that even though the Russians had the
 basic equipment they needed-the bomb, and a plane which when re
 fueled could reach its target-they probably had neither the tactical
 knowledge, the operational capability, nor the strategic doctrine
 which would have enabled them to launch such an attack out of the
 blue. In fact, given their strange lack of emphasis on aerial refueling
 (an absolute must for any Soviet war planner devising an attack on
 the United States), one could have argued that the Soviets were
 basically planning to refight World War II, and, for example, had
 built hundreds of submarines to stop convoys of the type of World
 War II.

 In addition, Stalin and his military advisers seem to have been

 * Douhet was an Italian strategist who developed in the 1920's much of the air
 power strategy later used in World War II. See Bernard Brodie, Strategy in
 the Missile Age, Princeton University Press, 1959.-Ed.
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 reasonably, if not excessively, cautious. They were willing to fill
 power vacuums and press relentlessly, but not too aggressively. They
 were willing to take small but not large risks. There is even evidence
 that they tried to restrain the Yugoslav, Greek, Indochinese, and
 Chinese Communists from being too provocative.

 However, it also seems likely that Stalin's caution did not stem
 from fear of the atomic bomb as a decisive weapon. What alarmed
 him about the United States was Detroit-not SAC. He appears to
 have been convinced that no sensible government should tangle
 with a nation that had a gross national product of 350 billion dollars
 a year. We had both assets, the bomb and the GNP, so that any differ
 ence between the point of view of the United States and the Soviet
 Union was not crucial.

 It should be quite clear, even from the superficial discussion
 above, that any arms-control system set up in 1951 might easily have
 been based on some serious misunderstandings of the implications
 of the technology then current, and on even more serious misunder
 standings of the future. In particular, some kinds of inspection
 schemes might have resulted in making our vulnerabilities both
 crystal clear and very tempting to Stalin or some of his military
 advisers. Even to force the Soviets to go through the intellectual
 exercise of thinking these problems through might have been danger
 ous. Before we could have safely started discussion of "the control
 of surprise attack," we would have had to fill in the gaps in our
 defense posture-that is, engage in a limited rearmament program.

 The Technology of 1956. Let us now look at the technology of
 1956. It included such factors as: third-generation thermonuclear
 bombs; three nuclear powers; the last B-47E produced; B-52 and
 KC-135 being phased into SAC; B-36 being phased out (the last
 B-36J was produced in August 1954); B-52D in production; B-58,
 Snark, and XP6M-1 (Martin Seamaster) flying; Regulus I, Nike
 Hercules, and Falcon missiles in service; Atlas, Titan, and Thor in
 crash programs; many other missile programs in progress; Century
 Series of fighters (F-100 to F-104) being phased into the Air Defense
 Command; the DEW line being built; MB-1 (nuclear warhead for
 air-to-air rockets) being tested; production order for Missile Master
 and SAGE; classified intelligence projects such as the U-2, Turkish
 Radar, etc.; an atomic-powered plane and rocket under development;
 an atomic-powered submarine launched; research and development
 becoming the major business of the aircraft industry, and procure
 ment becoming secondary; the Russians having the Badgers, Bears,
 Bisons, IRBM's, and their own models of H-bombs.
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 The most startling change was the development and perfection
 of thermonuclear bombs. Probably this introduced a more radical
 change into the technology of war than the introduction of the atom
 bomb did. The difference between megaton and kiloton is very large,
 in some ways relatively larger than the difference between kiloton
 and ton.

 The effect of the innovation shows up in the nature of the ques
 tions one tends to ask. For kiloton bombs, one asks how much is
 destroyed-but, barring an extreme course of military events, no one
 doubts that the nation will continue in some form. With multimega
 ton weapons, the question of the continuation of the nation (to some,
 of civilization) is raised even in the shortest of wars. Megaton weap
 ons are comparable to gross forces of nature such as earthquakes,
 hurricanes, etc. The prospective effects of the use of such weapons
 are not only extremely widespread, they are also occasionally very
 subtle and hard to predict. As a result, for the first time in the history
 of war we have what might be called the problem of the post-attack
 environment. Partly because of one of these environmental effects
 (fall-out), and partly because we had not thought about or prepared
 for nonmilitary defense including recuperation, it is most unlikely
 that the United States really possessed in 1956 and later years much
 objective Type II Deterrence. But nobody knew it, so we did not
 suffer any disastrous losses in 1956. However, the instability of such
 psychological capabilities began to show up even before the next
 technological revolution in 1961.

 Let us look at this notion of post-attack environment in more
 detail. Multimegaton bombs are so powerful that even if they do not
 destroy a system, they may damage it by some subtle effects or so
 change the environment that the system will be temporarily inoper
 able. The various effects of nuclear weapons include blast, thermal
 and electromagnetic radiation, ground shock, debris, dust, and ioniza
 tion-any of which may affect people, equipment, the propagation of
 electromagnetic signals, etc.

 It is quite possible that some of our current systems may have
 important hidden defects that will only be disclosed by an attack.
 In the last few years I have worked on several weapon systems in
 which new weapon effects or new interpretations of old weapon
 effects were found that had not been thoroughly allowed for and
 which could have been disastrous. I therefore find it hard to believe
 that we have uncovered all of the problems from which our systems

 may suffer. An extreme dependence on such theoretical investiga
 tions as a substitute for (unobtainable) experience can be danger
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 ous. For example, imagine that our total posture has ten serious
 weaknesses in it, but by dint of hard work and much investigation we
 discover nine out of ten of the weaknesses and correct them. Imagine
 also that the enemy is trying to find these same weaknesses and suc
 ceeds in finding nine of them. Unless the overlap is complete and
 we have found exactly the same wealnesses, then the enemy has
 discovered a weakness which he can exploit. If the processes in
 volved were purely random, there would be a 90 percent probability
 that the enemy had found the one weakness we failed to correct. In
 practice, the situation should not be that bad: the weakness that was
 hard for us to find is probably just as hard for the enemy to find. But
 even if the enemy does not find some weakness that he deliberately
 exploits, it is not at all clear that we will be able to predict the post
 attack environment in enough detail to be able to take into account
 adequately all of the phenomena that will occur.

 Technological Advances by 1961. Let us now glance at some of
 the technology we shall be facing in 1961: arms control (techniques
 and capabilities); satellites, such as Tiros, Transit, Notus, Discoverer,
 Pioneer, Mercury; soft Atlas and soft IRBM's deployed; 25-psi Atlas,
 100-psi Titan, and Polaris being phased in; several guidance "break
 throughs"; a crash program on Minuteman and other second-genera
 tion missiles; B-47E, B-52H, B-58 forming the bulk of SAC; BMEWS
 being phased in; Goose, Navajo, Regulus II, Seamaster, etc., canceled;
 SAC operating alert and dispersed; inexpensive, efficient and versatile
 bombs; four nuclear countries; SAGE and Missile Master partially
 deployed; Bomarc A and Hawk being phased in; Nike-Hercules,
 F-100, 101, 102, and 104 in service; limited Civil Defense (?); X-15
 test vehicle; a nuclear-powered plane and rocket still under develop

 ment; experimental nuclear explosives; the Russians having .... ?
 The year 1961 will find arms control having some influence on our

 military posture. On 31 October 1958 the United States suspended
 the testing of nuclear weapons, and 1961 is likely to be the third year
 of no weapon-development testing on the part of the United States.
 Thus, 1961 should be the third year of an uninspected moratorium,
 and, in addition to all the other uncertainties of a United States
 military planner, there will be such questions as, "Are the Soviets
 cheating? If so, to what extent? And what is the military signifi
 cance?" Even if a treaty were to be signed by the time this paper is
 published, it will take a period of from two to five years to install and
 proof-test whatever inspection network is agreed upon.

 The test-suspension negotiations at Geneva illustrate the impor
 tance of doing our homework. In July and August of 1958, the West
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 em and Eastern experts at Geneva agreed, after a short hectic con
 ference (at which most of the technical facts were worked out in late
 evening sessions) that about 180 stations around the world (about
 21 in the Soviet Union) would suffice to pick up illegal explosions
 greater than 5 kilotons in yield. Within months, on the basis of new
 data and experiments, the Western experts decided they had been
 off by at least a factor of four. A few months later, several ingenious
 schemes (testing in big holes or outer space) were worked out to
 evade the proposed inspection system almost completely, as far as
 tests of the kiloton type were concerned.

 From the viewpoint of arms control, one of the most dangerous
 innovations of 1961 is the possibility of the experimental use of nuclear
 explosives in one or more peacetime applications. In May 1959 the
 Atomic Energy Commission sponsored the Second Plowshare Sym
 posium on the Industrial and Scientific Uses of Nuclear Explosions.
 At an earlier symposium there had been much interest in the subject,
 but nobody expected anything to happen very soon. By the second
 one, many of the ideas had had time to mature. There were about
 fifty papers presented at the symposium on various aspects of nuclear
 explosives. The suggestions for peaceful uses of nuclear explosives
 included: artificial harbors, sea-level ship canals, underground oil
 storage, power, isotope production, geothermal steam plants, salt
 water distillation, improvement of underground water supplies,
 mining, shale oil production, meteorological experiments, and other
 scientific experiments.

 The length of the above list should not surprise the reader.
 Nuclear explosives are a uniquely concentrated but very simple and
 relatively cheap source of power, heat, and pressure, as well as of
 neutrons and other radiation. Once they become even slightly avail
 able, many people will look for and find applications for these new
 devices, which in turn will make them even more available. In fact,
 the terms on which they are available at this writing were spelled
 out by the AEC at the Second Plowshare Symposium as follows:
 roughly a half million dollars will buy explosives in the low kiloton
 region, and perhaps a million dollars will buy them in the low meg
 aton region. The AEC is careful to note that the above charges are
 for small quantities.

 Very few people at the 1959 symposium would have accepted
 even odds that a number of the ideas discussed would not be in
 programs by 1961. In particular, a project to dig an artificial harbor
 in Alaska is definitely programed at this writing. Since some of the
 individual projects promised to use hundreds or even thousands
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 of bombs, it is not impossible that even a private international market
 of buyers and sellers of nuclear explosives could eventually spring up.
 This last is particularly likely if there is technological progress in the
 design of very simple bombs made of readily available materials.
 Once there develops a legitimate market for nuclear explosives, then
 in the absence of controls many nations will manufacture them for
 sale or peaceful use, if not by 1970, then by 1980. However, unless
 one of these nations is very irresponsible, there should be a fair de
 gree of voluntary control over the distribution of these devices.

 I will discuss later some of the problems that might arise as a
 result of the possible dissemination of nuclear weapons. I should
 point out that at the present writing, however, it is rather unlikely
 that nuclear explosives will be as successful as I have indicated they

 might be. As Lewis Bohn has pointed out to me, the above discussion
 mirrors almost exactly the early (incorrect) postwar expectations on
 the speed of development of nuclear reactors and the consequent
 strategic and control problems. Much of the Baruch plan for the
 control of nuclear weapons was preoccupied with t-iis much over
 estimated problem.

 I believe that a much better economic and technical case can be
 made for the use of nuclear explosives than could be made for the
 early postwar reactors. In addition, there is a much smaller distance
 between a nuclear explosive and a bomb than between a reactor and
 a bomb. In the first case, the distinction is often a semantic one; in
 the second case, one may need a major chemical industry. I therefore
 believe that if nuclear explosives do not present a problem, it is
 likely to be because of legal, social, and political obstacles to this
 development rather than technical and economic ones. This is one
 place where the pursuit of a higher standard of living for all may
 result in a drastic reduction.

 The Mid-1960's. We have just been looking somewhat super
 ficially at the early 'sixties. I would like to give only a bare listing of
 the possibilities of the mid-sixties, labeled 1965 for the sake of defi
 niteness. (The reason there are only four years between this techno
 logical revolution and the last-I had been using five years between
 these revolutions-is that technological innovation seems to be even
 faster today. We are spending more money on research and develop
 ment, and getting more skillful in its management.) By 1965, then,
 we would expect to have some of the following: independent nuclear
 deterrents; Minuteman B and Polaris C; second-generation Atlas and
 Titan; Dynasoar; BMEWS-B, Midas, and SAMOS; protected B-52G
 and H, B-47E, B-58A and B; the limits of bomb technology (if testing
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 is continued); commercial nuclear explosives; an airborne ballistic
 missile; super-guidance; SAGE B, Bomarc B and C, Nike-Zeus A and
 B, Hawk B, F-108, B-70 technologically possible, but perhaps can
 celed; antiradiation drugs; protected command and control; exotic
 fuels and propellants; an inexpensive reliable research missile; inex
 pensive satellites; a nuclear-powered airplane (?) or rocket (?);
 experimental climate control; bacteriological and chemical warfare;
 and astronauts.

 The 1970's. Rather than comment on any of the above, I would
 like to deal with some of the possibilities for the late 'sixties and
 early 'seventies, which I will label 1969. We now have to take into
 account more than just the extrapolation of current technology. We
 have to consider the possibility of "breakthroughs" and other sur
 prises. Although it is not possible to limit or describe in advance what
 breakthroughs might occur, it is possible to discuss some projects
 currently being studied which might be called breakthroughs, if suc
 cessful. This method of trying to estimate the total impact of tech
 nological progress is likely to involve some large underestimates of
 the total change, since one can almost guarantee that many startling
 and unexpected developments will occur. I will try to make up for
 this by some judicious exaggeration in the areas to be discussed, for
 such an exaggeration will give a better "feel" for the over-all possibil
 ities for the late 'sixties or early 'seventies than a more sober discus
 sion of the few items I will consider: cheap, simple bombs; cheap,
 simple missiles; cheap satellites; controlled thermonuclear reaction;
 other sources of cheap neutrons; other sources of nuclear fuels; Cali
 fornium bullets; ground-effect machines; reliable sensors; super-cal
 culators; cheap calories; medical progress; advanced materials; cheap,
 fast transportation (for limited wars); reliable command and control;
 Doomsday Machines; and disguised warfare.

 When we enter the 1970's, the most advanced nations at least
 will know in theory how to make simple bombs and missiles, and in
 the absence of explicit or implicit controls will be making them in
 practice. For this reason, I have put cheap simple bombs and cheap
 simple missiles at the top of the list because, even with arms control,
 and certainly without it, these are likely to be the most characteristic
 features of the late 1960 or the early 1970 period. They may or may
 not present the most important (and dramatic) problem. This will
 depend on which nations actually have weapons in their stockpiles,
 on the expilicit and implicit controls, and on the state of international
 relations.

 Under the current programs, 1969 may be a little early for the
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 diffusion of these devices to other than "advanced" nations. It is very
 difficult to predict the rate at which the technology, materials, and
 information will be disseminated. Even without explicit controls, it

 might be the mid-1970's or even a later period before they become
 cheap and simple for the majority of "developed" nations. But there
 are many things that could accelerate this dissemination process:
 the use of nuclear weapons in a limited war; successful programs
 for the peaceful uses of nuclear explosives in the mid-1960's might at
 least make nuclear "devices" widely available; the deliberate diffu
 sion of nuclear technology, by either the United States or the Soviet
 Union, to enough allies so that there will be no more secrets; a
 breakthrough in technology or materials, etc.

 As an example of this last possibility, consider the fusion reactor.
 It is improbable that this device will be practical by 1969; most experts
 in this field are somewhat doubtful about any real success before
 the year 2000. Let us, however, go ahead and outrage the experts by
 assuming not a qualified, but an outstanding success-such a success
 that even relatively primitive nations will find it possible either to
 build or buy a fusion reactor and thereby to acquire a virtually un
 limited source of cheap power. This spectacular gift of technology
 has a significant side effect: it gives off neutrons very copiously, so
 copiously that it may not be exaggerating to state that the neutrons
 are for all practical purposes free.

 Free neutrons would mean that many kinds of nuclear fuels
 would be very cheap. With these nucelar fuels and with the kind of
 technology that is likely to be available in 1969, it may literally turn
 out that a trained and technically minded person, even one who is a
 member of a relatively primitive society, would be able to make or
 obtain bombs. This would raise forcefully the question of the illegal
 or uncontrolled dissemination of bombs. (One can today buy ma
 chine guns, artillery, tanks, and fighter aircraft on the gray market.)
 Thus the 1969 equivalent of the Malayan guerrillas or the Algerian
 rebels or the Puerto Rican nationalists, or even less official groups
 such as gangsters and wealthy dilletantes, might be able to obtain
 such bombs.

 Even if the controlled thermonuclear reaction does not prove to
 be a success by 1969, there are other possibilities for the cheap pro
 duction of neutrons. For example, many of the commercial uses of
 nuclear devices would release neutrons as a by-product. This might
 lead to either the clandestine or open production of weapon-grade
 nuclear fuels. There are also possibilities that simple and inexpensive
 methods for producing weapon-grade nuclear fuels will be devel
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 oped. It is also possible that we and others will learn how to make
 bombs using only or mostly materials already widely available, such
 as deuterium and lithium. (The widely discussed small "clean"
 bomb would probably use such materials.) In a word, 1969 (though
 more likely 1979) may see the introduction of the era of the conven
 tional nuclear bomb in which (in the absence of adequate controls)
 any "legitimate" nation can get some models, and some illegitimate
 groups or governments may also get access to nuclear weapons, but
 presumably under more onerous conditions than those to which legit
 imate purchasers are subject.

 Consequences of the Spread of Weapons. We may be too fright
 ened of the possible consequences of the widespread diffusion of
 weapons. It is quite clear that if one gave the Egyptians and Israelis
 atomic weapons, one is likely to find both nations acting much more
 cautiously than they do today, simply because the consequences of
 "irresponsibility" would be much more disastrous. On the other hand,
 even a greatly increased sense of responsibility may only mean that,
 instead of falling upon each other the week after they come into
 possession of these weapons, the attack may be deferred for a year or
 two.

 In fact, almost any sober analysis indicates that it is somewhat
 harder for "Nth" countries to cause a cataclysm than is often be
 lieved.13 It is difficult to imagine that China or France, for example,
 could in the next decade obtain a large enough strategic force to
 strain United States Type I Deterrence seriously, although the situa
 tion in the 1970's and 1980's could become much more difficult. It is
 even diffcult to imagine one of these nations being able to start an
 accidental war, if the Soviets and t-he United States have made
 sensible plans to prevent this eventuality, and it is a little difficult to
 understand why they would want to start one, unless they were in
 some kind of a crisis which would be helped by such an action. In
 this last case, the Soviets and the United States would be likely to
 be on their guard.

 All of the above may be true. Even though it is going to be difficult
 to get nations to make the necessary concessions until the dangers are
 both more apparent and more pressing than they are today, neverthe
 less, I believe that we should still try to make international arrange

 ments before the weapons have been distributed, rather than after
 ward. While it is quite possible that many laymen overestimate the
 immediate impact that the widespread dispersion of weapons will
 have, I strongly suspect that the "sober" analysts underestimate both
 the immediate and long-term problems. I will list ten such problems
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 here. It would not be difficult to list many more.
 In a nuclear world, the "small" powers, vis-a-vis one another,

 would have: greater opportunities for blackmail and mischief-mak
 ing; greater likelihood of an accidental triggering of weapons; an
 increased possibility of a "local" Munich, a Pearl Harbor, and blitz
 kriegs; pressures to preemption because of the preceding three items;
 a tendency to neglect conventional capabilities because of an over
 reliance on nuclear capabilities; internal (civil war, a coup d'etat, ir
 responsibility, etc.) and external (the arms race, fear of fear, etc.)
 political problems.

 Nuclear diffusion to small powers would also: create a situation
 in which the diffusion of nuclear weapons to irresponsible or criminal
 organizations and individuals is facilitated; complicate future prob
 lems of control by making such control involve the small powers' hav
 ing to accept an obvious reduction in their sovereignty (that is, they

 would give up something, rather than abstain); give the Soviet Union
 or another large power many opportunities to act as agent-provoca
 teur; and create the capability, and therefore the pressure, for many
 nations to make a crisis serious or to exploit an ongoing crisis (such
 as by catalytic war or escalation).

 In short, the diffusion of nuclear weapons may or may not in
 crease the number of crises, but it will almost undoubtedly tend to
 increase the seriousness and the grim potentialities of any crisis or
 even the misunderstandings that do occur, besides increasing enor
 mously the importance of having responsible and competent govern
 ments everywhere.

 The widespread possession of nuclear weapons and delivery sys
 tems strikes many observers as similar to situations in physics that

 may be described as semi-stable equilibrium. For example, imagine
 a ball balanced on top of a small cup so that small movements of the
 ball can be tolerated, but not large ones. If this ball on the cup is
 isolated, it might sit there on top of its cup forever, but if it is sub

 mitted to the vagaries and chances of a sufficiently uncontrolled
 environment, one can guarantee that sooner or later it will fall. This
 may be true even though every "reasonable" analysis of the situation
 that looks at probable or plausible disturbances showed that the
 forces were in close enough balance so the ball should stay where it
 is. It takes an improbable or implausible force to topple the ball.
 But some improbable and implausible events will occur and, barring
 a major change in the situation, almost certainly the ball will eventu
 ally fall. While the analogy may simultaneously be apt and yet mis
 leading, many who have thought about this problem have come to
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 the conclusion that reliable stability can only come through an inter
 national agency with an effective monopoly of force.

 For many reasons, I do not believe that the twentieth century will
 see a disarmed world, but it may see a world government or the
 equivalent.'4 Until that day arrives, it will be of great value to try to
 keep, indeed make, the problem of national security intellectually
 and diplomatically simple, and the diffusion of nuclear weapons
 would seem to go exactly the wrong way. The "two-power" case
 seems both intellectually and practically more controllable than the
 "N-power" case. The diffusion of nuclear weapons not only compli
 cates the over-all "analytic" problem, but the stakes at risk if events
 go badly would seem to be less in the "two-power" than in the
 "N-power" case.

 Conclusion.
 In this paper I have scarcely been able to touch upon the com

 plexities of the technological arms race and the stability of the United
 States-Soviet balance of terror. I have tried to point out that tech
 nological progress is so rapid that there are almost bound to be doc
 trinal lags. These doctrinal lags will in themselves be dangerous,
 leading to important gaps in our preparations, the waste of badly
 needed resources on obsolete concepts, the neglect of possible
 strengths, the excessive use of especially glamorous tools, and, possi
 bly most important of all, heightened possibilities of serious miscalcu
 lations or accidents because we have not had time to understand and

 make provisions for the requirements of the newly installed systems.
 To the extent that arms-control measures are supposed to alleviate
 dangers or costs by allowing the current "balance of power" status
 and military competition to be conducted, by agreement, at cheaper
 or safer levels, or to the extent that one hopes to increase each state's
 objective capability of preventing surprise attack or other disaster,
 this inability to understand "the military problems" introduces almost
 intolerable complications. (The reason for the adverb "almost" is
 that we have these complications, whether or not we have arms con
 trol.) I have almost ignored the even more complex problem of the
 conduct of international relations in a world in which force is becom
 ing both increasingly more available and increasingly less usable,
 a problem that is complicated by the spectacular increase in the num
 ber of sovereign nations, by increased nationalism, militarism, and
 "ambitions" in these new nations and governments, and by the revolu
 tion of rising expectations.
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 Any attempts to control the arms race must be able to live with all
 the stresses and strains that the above problems will create. It is most
 unlikely that all of these problems will be solved in an atmosphere of
 good will and common fellowship, or by the use of ad hoc committees
 and intuitive judgments derived from experience in almost irrelevant
 situations.
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 any of the following possibilities, listed in order of apparent probability
 rather than desirability: (1) a Soviet or United States-dominated world
 arising most likely out of war; (2) some other results of a war; (3) a
 Soviet Union-United States combination which is in effect a world govern
 ment, though it may not be openly called so; (4) some of the NATO nations
 and China added to the above combination as influential, if not equal partners;
 (5) the Haves against the Have Nots, probably without exploitation, and,
 perhaps, with aid to underdeveloped nations, but with stringent arms control
 in which authority and responsibility are roughly proportioned to military
 and economic development; (6) a sort of world federal state in which power is
 proportioned to sovereignty and population, as in the United States Congress.

 While many of the above possibilities may strike most readers as un
 pleasant or undesirable, it is quite possible that even a "bad" world govem
 ment is preferable to an accelerated and uncontrolled arms race. It is to be
 hoped this last will not be the only choice available.
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 The Feasibility of Arms Control

 and the Principle of Openness

 TmH ISSUE OF PEACE is rightly uppermost in the minds of our genera
 tion. Those of us who have participated in the invention of modem

 means of destruction feel a special desire to contribute toward peace
 as best we can. In the popular mind peace and arms control are
 closely linked. It is clear, however, that disarmament is desirable
 only to the extent to which it will promote peace.

 The Relation Between Arms Control and Peace

 Historically it would appear that the relation between arms
 control and peace is dubious. Most people believe that World War I
 was brought about by an arms race. There is good evidence to
 support this view. On the other hand, there can be little doubt that

 World War II was caused by an uncontrolled race for disarmament.
 The peace-loving nations disarmed; thereby they gave one lawless
 government a chance to bid for world domination. Historical analo
 gies are not conclusive, but it seems to me that it is more valid to
 compare the present situation with the history of the 1930's rather
 than with the history of the early years of our century.

 There are many well known arguments both for and against arms
 control. Perhaps the strongest driving force toward arms control
 is the conviction that without it a world catastrophe of unimaginable
 magnitude cannot be prevented. It is hoped that an arms-control
 agreement can prevent thbe further spread of the knowledge of nu
 clear explosives. It is argued that arms control is in the interest
 of both the Russians and ourselves, and therefore we can come to
 an agreement. It is hoped that arms control will be a first step toward
 increasingly friendly relations and genuine cooperation between all
 people in the world.
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 On the other hand, arms control may well lead to a change in
 the balance of power with the result that the Russians could gain
 overwhelming superiority. This can happen by reducing those cate
 gories of arms in which we enjoy an advantage. Or else it may
 happen that the arms-control agreement cannot be enforced; it may
 then be observed only by our side but not by the Communists.

 Finally, it may be urged that the regulations and the policing
 which will have to accompany arms control will give rise to sus
 picions and to friction. Thus arms control would become a source
 of irritation rather than a first step toward peace.

 There is no doubt in my mind that human contacts between all
 people will promote the cause of peace. This is particularly true
 if these human contacts lead to positive and valuable accomplish
 ments. Joint work on medical problems or on the exploration of our
 globe and the oceans of air and water are cases in point.

 On the other hand, it is undeniable that disarmament may lead
 to frustration, friction, and failure. Therefore, there is at least some
 doubt whether or not arms control is the proper first step in creating
 a peaceful atmosphere.

 A Third World War

 That a third world war would be catastrophic cannot be ques
 tioned. Some people have argued that it is better to surrender
 than to risk the dangers of such a war. This point of view cannot be
 attacked on the basis of logic. But, in viewing it, it is relevant to
 reflect how catastrophic a third world war may in fact be.

 Extremely little thinking has gone into the question of passive
 defense against an atomic attack. I believe that an extensive shelter
 program would save the great majority of the people in the United
 States even in case of a most ferocious attack. It is certain that such
 an attack would wipe out our industries, but past experience as well
 as some research on the question of possible reconstruction have
 shown that the United States could recover from an all-out attack
 in a small number of years. This, of course, could be done only if
 we prepare properly. It is estimated that forty billion dollars, which
 is equal to one year's military expenditure, could go a long way
 toward insuring the survival of our nation. Twice that amount would

 make our passive defense satisfactory. Unfortunately, we are now
 spending for passive defense an amount which is approximately one
 thousandth of our military expenditure.

 It is, of course, of paramount importance to avoid the great
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 suffering that a third world war would cause. But it does not seem
 proper to state that there are no alternatives to surrender. Arms
 control is justified only in so far as it decreases the probability of
 war without creating a situation in which surrender will become
 inevitable.

 The Spread of Nuclear Weapons

 A short time ago we were worried about the fourth-nation prob
 lem. We are now faced with the fifth-nation problem. How long or
 how short a time will it be before this turns into the sixth- or seventh
 nation problem? It has been claimed that the cessation of nuclear
 testing is the only hope we have for limiting the number of nuclear
 powers. I wonder whether this hope is realistic.

 We like to believe that to produce nuclear weapons requires
 great skill. We imagine that there is a secret of nuclear weapons
 which we can continue to guard. The fact is that every nation
 which obtained a sufficient amount of nuclear explosive found out
 within a very short time how to make nuclear bombs. The really
 difficult step is the production of plutonium or some equivalent
 substance. After one has this substance, the rest is relatively easy.

 Unfortunately, the production of nuclear explosives is closely
 connected with the peaceful use of nuclear reactors. We have
 powerfully assisted in the spread of the knowledge of nuclear re
 actors throughout the world. We were right in doing so. Otherwise,
 the world would have bypassed us. But in accepting the unavoidable

 we have handed to the nations of the world more than peaceful
 nuclear power. We have also handed them the key to the atomic
 bomb. This is unpleasant, but it is a fact.

 A moratorium on testing is likely to delay the development of
 nuclear weapons by some nations. These are the nations which
 are law-abiding, in which the individual citizen has most rights, and
 in which the government is both unwilling and powerless to pursue
 secretly a development which the family of nations has outlawed.
 On the other hand, dictatorships may find it relatively easy to pro
 duce nuclear explosives. They may find it unnecessary to perform
 a test prior to usage or else they may be able to carry out their tests
 in secrecy. The results will place more power in the hands of
 dictators throughout the world. Establishing laws which cannot
 or will not be enforced favors the lawless element. A test ban may
 demonstrate the truth of this statement on a world-wide scale.

 There is one circumstance which mitigates the danger from the
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 spread of nuclear weapons. The next nations in good position to
 develop these weapons are our friends and allies. We could prevent
 the uncontrolled spread of nuclear arms by replacing it with a
 controlled sharing of our own knowledge and nuclear resources. If
 we did this, the incentive for independent development woud dis
 appear. At the same time we could coordinate to a much more com
 plete extent research on defense problems within the free world.
 Soviet progress on rockets has shown how necessary it is for the
 free world to utilize its research and development facilities in the
 best possible manner.

 Of course, the sharing of nuclear weapons with our allies will
 create difficult political problems. But perhaps it is not correct to
 say that new problems will be created. It might come closer to
 truth if we state that the sharing of nuclear weapons will make such
 problems which already exist more apparent. The interests of the
 free democracies are quite similar. In fact, the very survival of each
 of them is gravely endangered if any one of them is conquered. In
 a shrinking world it is increasingly urgent to link the democracies
 by a single supranational government. NATO is a first attempt in
 this direction. The sharing of nuclear explosives may well be the
 catalyst which will make the establishment of common institutions
 and common loyalties both necessary and possible.

 In the long run it is impractical to limit the knowledge of nuclear
 weapons to the advanced democracies. The significant fact, however,
 is that we have some time in which to solve the urgent problem of
 atomic control among the democracies. Once this has been done,
 an example and a nucleus will have been created. On the basis of
 such a new experience in international cooperation we might then
 be in better position to find the proper way to share full knowledge
 of nuclear technology with additional nations.

 The spread of knowledge is unavoidable. The only practical hope
 we can have is to find ways of directing and influencing a process
 which, in the long run, we shall be unable to prevent. If we fully
 realize that the difficulty is unavoidable, the difficulty itself may
 become a stimulus. The secret of the atomic bomb is vanishing. If
 we face this problem, we might make a great and necessary contri
 bution toward constructing a better world.

 The Question of Control

 The crux of the test ban is the question of control. It is a long
 standing and well-founded position of our government that dis
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 armament must not be unilateral and that disarmament must be
 subject to reliable verification. To proceed otherwise would be
 to return to the disastrous mistakes of the 1930's.

 At first it appeared t-hat nuclear tests could be observed and
 policed with reasonable ease. The test ban can indeed serve as a
 good example of the potentialities of policing. Big nuclear shots
 can be heard around the world, if not by human ears, then at any
 rate by the big ears of appropriately constructed apparatus. Nuclear
 reactions also produce radioactivity. It is widely and incorrectly
 believed that this activity constitutes a serious danger. It is, how
 ever, quite true that the activity can be observed at great distances.
 Furthermore, a detailed investigation of the radioactivity will dis
 close the time at which the event took place.

 In the summer of 1958 experts from the Soviet bloc and from
 several Westem countries, including the United States and the
 United Kingdom, recommended a system of controls for atmos
 pheric testing. With the help of a moderate number of stations
 distributed throughout the world and within each of the bigger
 countries and with the further help of appropriately planned air
 plane flights, nuclear tests can be policed down to a strength of one
 kiloton. Even smaller explosions might be noticed, and violators
 would have to count seriously on the possibility that their acts will
 be detected.

 A similarly favorable technical situation was reported for testing
 in the oceans. The acoustic signals from underwater tests can be
 picked up with ease and it seems possible to pick up the radio
 activity deposited in the water and thereby to verify that a nuclear
 explosion has been detonated.

 Unfortunately, the observation of underground tests encounters
 much more serious difficulties. One is that the crust of the earth is
 a noisy medium. It is hard to distinguish nuclear explosions from the
 normal noise caused by major or minor earthquakes.

 The second is that radioactivity from an underground test is con
 fined to a distance of about one hundred feet or at best a few hundred
 feet from the explosion point. On the other hand, the uncertainty
 in locating the event amounts to several miles. To verify by inspec
 tion becomes difficult. In the end it boils down to an intelligence
 operation which must be aimed at tracing the preparations for the
 nuclear explosion and at finding the actual shafts through which the
 nuclear explosive had been put into position.

 The final difficulty is that nuclear explosions can be muffled. If
 this is done, they will emit a greatly reduced seismic signal which

 785



 EDWARD TELLER

 is exceedingly hard to distinguish from quite minor disturbances in
 the earth's crust. With the simplest procedures it is possible to
 reduce the seismic signal by a factor of 300.

 The present situation is best characterized by the fact that sur
 veillance of muffled nuclear explosions above twenty kilotons will
 necessitate 600 seismic stations in the Soviet Union alone. (It is
 quite possible that many of these stations could be unmanned.) This
 would have to be accompanied by an extremely high number of on
 the-spot inspections. Probably many inspections per day would be
 required.* The only way that has been proposed to re-establish
 effective control is to discover by intelligence operations the activi
 ties of preparing a site for muffled nuclear explosions. It happens
 that these preparations are not necessarily conspicuous. Therefore
 we are led back all along the line to a reliance on intelligence.

 The hope that purely technical means will allow us to establish
 easy control of nuclear tests has not proved well-founded. Big
 nuclear explosions-above hundreds of thousands of tons of TNT
 equivalent-can be noticed and identified. Below one hundred kilo
 tons detection of underground shots is dubious, and below twenty
 kilotons, the detection seems at present practically impossible.

 The situation is no better for testing in interplanetary space. One
 can send out a rocket containing a nuclear warhead and also equip
 ment for detection and communication. The rocket should be fired in
 such a way as to leave the gravitational field of the earth. After
 waiting until the rocket reaches a distance comparable to that be
 tween the earth and the sun, it should be separated into a portion
 containing the explosive and another portion containing the rest of
 the equipment. These two portions should be allowed to drift apart
 to a distance of approximately ten miles. Then the bomb would
 explode and the package containing the apparatus would perform
 its function of observation and coded reporting.

 It has been established through careful discussions that this type
 of operation is feasible. It has also been established that by using
 this method and by establishing appropriate procedures of conceal

 ment nuclear explosions up to the size of five hundred kilotons or
 half a megaton can be carried out without chance of detection. These
 discussions were based on optimistic assumptions concerning the
 background of radiation in space and therefore concerning the possi

 * The argument assumes that cavities in limestone can be constructed in a
 reasonably expeditious manner and that muffling is not limited by the occur
 rence of salt formations.
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 bility of detection. It is entirely possible that even bigger explosions
 in space can be concealed. Therefore, nuclear explosions under
 ground and in interplanetary space could be carried out up to a
 considerable size even if we assume that the best possible controls
 known today have been established.

 There is one way in which nuclear explosions in interplanetary
 space could be policed in an adequate manner. One could establish
 a limited number of stations throughout the world which will reliably
 detect the firing of any outgoing space vehicle. It could then be
 agreed that every outgoing rocket would be inspected before it is
 fired. In this way we could be certain that no nuclear devices will
 leave the earth. Unfortunately, the Russians have rejected sugges
 tions of this type. Therefore, the only plan of policing interplanetary
 tests which is feasible from a technical point of view is at present
 excluded because of the attitude of the Soviet government.

 It is not obvious to me why this point has not been emphasized
 more strongly both in the Geneva discussions and in the American
 press. The on-site inspection of underground shots has developed
 into a crucial issue. Yet these inspections, even if they were granted
 in sufficient numbers, would turn out to be difficult and possibly
 futile. On the other hand, another big area of possible evasion could
 be adequately policed by a simple and straight-forward method. It
 is this area in which Soviet technology is known to be ahead. Why
 do we focus our attention almost exclusively on the prevention of
 underground testing and neglect the parallel issue of testing in inter
 planetary space?

 At the present time no world-wide system of control exists, and
 it will be several years before such a system could be put into effect.

 We could start constructing seismic stations in the United States,
 England, and Russia as soon as an agreement is signed. To establish
 the right kind of stations will be a lengthy job even in these three
 countries. However, it is clear that the inspection system will have
 to be extended to China, and this will take further time. Finally, if
 outgoing rockets are not inspected, the policing of interplanetary
 shots makes it necessary to establish an expensive and intricate sys
 tem of well equipped observational satellites. At present these satel
 lites are not even designed.

 Thus it is clear that several years must pass before any world
 wide inspection system can be put into effect. In the meantime there
 is no objective evidence that the Russians have actually stopped
 nuclear tests. Underground tests up to one hundred kilotons and
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 interplanetary tests of arbitrary size could have gone on and could
 continue to go on for several years without any possibility that such
 tests be detected by any of the physical methods of observation.

 There always remains the possibility of Soviet nuclear tests' being
 discovered by our intelligence. We should remember, however,
 that the first Soviet atomic bomb test and the Soviet hydrogen bomb
 test were not predicted by our intelligence. It will not be easy for
 our intelligence observation to pit its strength against the secret
 police of the Soviet Union. Furthermore, it is most doubtful whether
 it will be possible to use intelligence data which are not clearly con
 firmed by physical organization in conjunction with the international
 inspection system. Even if we should find out by methods of espio
 nage that the Russians are testing, it will be hard to convince other
 nations of our findings.

 If we have to fall back on intelligence methods, one has to ques
 tion why arms control should start with a nuclear test ban. Prepara
 tion for conventional war involves more people and could be more
 easily detected by intelligence operations. The proposal to begin
 with a test ban was based precisely on the argument that a test ban
 could be controlled by objective methods which do not require
 conventional intelligence. It seems that this particular argument did
 not stand up well under detailed scrutiny.

 Methods of Detection

 We have seen that detection of underground and interplanetary
 shots is difficult. The obvious answer is: let us find better methods
 of detection. The total effort that has so far been expended on such
 detection systems has not been impressive. It is fair to estimate that
 in the United States approximately twenty million dollars has been
 spent on this subject. This is a small sum, particularly when one
 remembers how deeply the results of such investigations could affect
 our security.

 At the same time any such investigation would yield interesting
 scientific results. Better detection and analysis of the natural move
 ments of the earth's crust would be a most welcome addition to the
 knowledge of our planet. Satellites sent out to gather information
 about possible interplanetary explosions would necessarily have to
 investigate in detail all the various types of radiation which exist
 in interplanetary space. Quite recently a great and hitherto unknown
 zone of radiation was discovered: the Van Allen belt. The finer
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 observations which nuclear detection requires will possibly lead to
 the discovery of other more or less similar phenomena and we shall
 learn about particles and electromagnetic waves which are present
 in space but from which our atmosphere is shielding us. If we set
 out to detect tests, we shall certainly gather scientific facts which
 in themselves will amply repay the efforts made.

 At the same time it may turn out that continued investigation
 will not lead to an improvement of the detectability of tests. The
 main difficulty with test detection is not that our equipment is
 insensitive. The main difficulty is that the effects produced by the
 tests are small enough to disappear in the natural noise level. One
 can attack the troublesome question of discrimination but one can
 not promise to succeed.

 This is particularly true because it is not proper to consider the
 improvement of detection as an isolated issue. Together with such
 improvement we must consider methods of concealment. To do
 otherwise would be tantamount to the efforts of a person who prac
 tices playing chess while introducing the rule that black must not

 move his pieces.
 During the past two years methods of concealment have devel

 oped much faster than methods of seismic detection. Yet the amount
 of money spent on the methods of concealment was relatively small
 -three million dollars. The reason is that detection is closely related
 to seismology, which is relatively speaking an old art. Whatever
 progress could be obtained easily has already been achieved and is
 now available. On the other hand, the manipulation of nuclear ex
 plosions is a new experience. It is relatively easy to invent methods
 to reduce the effects of nuclear explosions or else to modify the
 characteristics of such explosions in a way which will make it more
 probable that man-made events will become confused with natural
 ones.

 The most effective concealment to date was obtained by the
 simple expedient of placing an explosive in an underground cavity.

 This method could be further perfected by placing in the cavity
 substances which can absorb the energy of the nuclear explosion
 without producing a corresponding pressure. Since it is the pres
 sure that transforms the nuclear energy into earth motion, a reduction
 of this pressure will decrease the signal. It is entirely possible that
 the muffling factor can be increased from its present value of three
 hundred to a value of several thousand. This might be done without
 an increase of the size of the cavity needed. In fact, one might use
 this additional expedient to reduce the cavity's size. In this case one
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 probably would not increase the decoupling but would instead make
 the execution of decoupling easier.

 Another approach would be to wipe out the marks which distin
 guish an explosion from an earthquake. Generally speaking, an
 earthquake is a complicated and irregular event, whereas a nuclear
 explosion gives a simpler signal. Two or more explosions could be
 cleverly arranged in such a way as to produce a type of signal or
 signature which is not characteristic of a single nuclear explosion
 and appears more like a disturbance of the earthquake type. At the
 same time, simultaneous detonations could falsify the apparent posi
 tion of the disturbance. Explosions set off twenty miles around a
 center would give signals which would indicate an event at the
 center. Thus inspection teams would go to the wrong place and
 could never find the radioactivity.

 Recently we have discussed the possibility of a gentleman's agree
 ment which will give us time to develop better methods of detection.
 We have argued that this gentleman's agreement should be of rela
 tively short duration, such as one or two years. This was done be
 cause of the proper apprehension that a longer period would give
 the Russians a longer time for clandestine experimentation. This
 indeed would put us at a great disadvantage.

 On the other hand, if we limit the gentleman's agreement to one
 or two years, we run into a different difficulty. Such a proposal will
 be accompanied in the public mind with the implicit promise that
 at the end of this period reasonably satisfactory methods of detection
 will be available. Such methods are not in sight. It is possible that
 eventually reliable methods of detection will be developed, but it is
 most likely that if this is at all possible it will take a period of the
 order of ten years. A gentleman's agreement of one or two years
 carries along with it a promise and a hope which is completely un
 realistic.

 All this does not mean that we should not try to improve methods
 of detection. We should indeed do so. We should spend a consider
 able sum-for instance, one hundred million dollars per year-on this
 enterprise. We should execute these experiments publicly and invite
 the cooperation of everyone who wishes to cooperate. But we should
 carry out this work on a broad basis including methods of both detec
 tion and concealment, and we should not permit that the detection
 program be hamstrung by the conditions and restrictions which the
 Russians are attempting to impose. There is so far no shred of evi
 dence that the Russians are genuinely attempting to contribute to the
 art of detection.
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 Future Development of Nuclear Weapons

 An agreement to discontinue nuclear tests will not hamper work
 in the Soviet Union. The Russians can violate a treaty in secrecy
 and with certainty that the violation will not be discovered. This
 holds even if they perform extended series of nuclear tests. The only
 question is whether they choose to do so.

 Our own situation is rather different. If there is an agreement to
 stop testing, we shall abide by that agreement. For reasons both
 moral and practical it is impossible for us to engage in organized
 cheating.

 It would appear most relevant to state in what way the Russians
 might gain by additional tests. Unfortunately, such a statement re
 quires a detailed knowledge of Soviet military planning. This we
 do not possess. It is also interesting and relevant to discuss in what
 manner the United States could benefit from a resumption of the
 testing operations. We can answer this very much more fully. Apart
 from the inherent interest of this question, it may also throw some
 light-by the way of analogy-on the possible advantage which the
 Russians may derive from further test operations. Progress on their
 side might be directed toward different goals. These goals could
 be as significant, however, as are those connected with American
 developments. Therefore, the following discussion has a double
 purpose. It demonstrates concretely the advantage we can derive
 from continued testing. It also demonstrates by way of analogy that
 the Russians could make decisive one-sided progress if we agreed
 to an unenforceable test ban.

 It will help in a minor way to clarify our ideas if we recognize
 that the expression "nuclear testing" is a misnomer. The idea of a
 test is to check a device whose functioning you already know rather
 accurately. You may test a car and find out whether it gives 23 or
 25 miles per gallon.

 In the program of developing nuclear explosives, we are not
 concerned with tests of this type. Each nuclear explosion is, in fact,
 an experiment whose outcome is very much in doubt. Sometimes the
 explosive performs much better than we expect. On other occasions
 the performance is disappointing; sometimes it is a fizzle. We have
 learned at least as much from the failures as from the successes.
 The experiment would not be worthwhile if we knew the outcome
 in advance.

 The aim of this experimentation with nuclear explosives is a con
 tinued and rapid advance. This advance actually has been both
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 impressive and continuous. It has produced its important results
 not by unexpected jumps but by steady and rapid improvement based
 on ever increasing understanding. Each of the experiments has been
 in fact accompanied by complex and intricate measurements which
 have allowed us to find out not only the energy released in the ex
 plosion but the particular way in which each portion of the apparatus
 functioned.

 The picture which has been created in the popular mind is quite
 different from this. It is believed that in 1945 we found the secret
 of the atom bomb; in the early 1950's we developed the hydrogen
 bomb; and this ends the story. It is important to emphasize that this
 picture is false. In fact, each year has added its discoveries, and it
 is the cumulative results which have produced the present situation.
 It is accurate to state that, in comparison with the nuclear weapons of
 1960, those of 1950 appear completely obsolete. If the development
 should continue, there is no doubt that in 1970 nuclear explosives can
 be produced compared to which our present weapons will appear
 similarly outdated.

 Most people believe that any such further development in nuclear
 weapons is of no importance. It is the general opinion that we have
 reached a state of saturation. We have enough weapons to destroy the
 world. Why should we want more? Indeed, we do have enough
 weapons to destroy the world if we strike the first blow. But this we
 do not intend to do. In fact, we should make very sure that we shall
 never do this nor be tempted to do it. If, on the other hand, our
 nuclear weapons are to survive a Soviet attack and be available for
 retaliation, then it is questionable whether we have the right kind
 of weapons to perform this task. Similarly, if nuclear weapons are to
 be developed into discriminating instruments of tactical warfare,
 much remains to be done.

 The idea of massive retaliation is impractical and immoral. It
 has caused considerable damage to our position in the world. We
 have announced that an infraction of the peace, even if it were not
 a major infraction, might give us cause to strike back at Russia with
 devastating weapons. Such an action, which responds to evil with
 much greater evil, is contrary to our sense of justice. We did not
 put this policy into execution. I doubt whether we ever seriously
 intended to do so. Today we know that an all-out attack by us will
 be followed by an all-out attack from the Russians, and this will
 devastate our own country. It is a certainty that we shall never
 engage in such folly. The only result of the doctrine of massive
 retaliation was this: it created a militaristic picture of the United
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 States. This picture is false. It has never had any validity. Unfor
 tunately, it has appeared credible to many people abroad.

 It is my opinion that we must not use our all-out striking power
 except to deter a massive blow upon the United States itself. This,
 however, requires that we establish what is called a second-strike
 force-a force which can inflict upon an aggressor intolerable destruc
 tion even after we have been attacked ourselves. If we are in the
 possession of such a second-strike force, we need not have a nervous
 trigger finger. We need not unleash our retaliation prematurely be
 cause we know that our ability to retaliate will not be destroyed.

 Such a second-strike force can be created with the help of our
 present nuclear stockpile. However, this will be exceedingly ex
 pensive. It will cost many billions of dollars. By further nuclear
 testing we can reduce the weight of our nuclear explosives. This will
 result in smaller and more mobile missiles. The final effect will be
 that a second-strike force will cost a fraction of what we would have
 to spend for it today. Thus, a test ban will not reduce the cost of
 armaments. It will do the opposite: it will force us into a much more
 expensive program.

 Limited Nuclear Warfare

 Massive retaliation has appeared to have one justification. It
 provides a shield over our allies. If we drop the idea of massive
 retaliation, it is necessary to find another counter-move to deter
 Russian nibbling. Today the Communists enjoy great military
 advantage: central location, superiority in massive conventional
 weapons and in manpower, and, finally, a political orientation which
 permits them to assume the initiative without any moral scruples.
 If we do not want the free world to succumb to piecemeal aggres
 sion, we must find a way in which these advantages can be counter
 balanced.

 Tactical nuclear weapons could enable us to build up a counter
 force which would neutralize these Soviet advantages. Nuclear war
 fare makes it both necessary and possible to employ widely dis
 persed forces. In fact, concentration of forces in a nuclear war
 becomes quite impracticaL At the same time light tactical nuclear
 weapons can be carried by small commando-type forces. These small
 forces are therefore in possession of very great firepower and they
 can accomplish the same purposes for which in previous wars we had
 to employ numerous troops.
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 It is by no means claimed that the use of tactical nuclear weapons
 will insure victory for our side. There can be little doubt that the
 Russians possess such weapons also. But, it is claimed that these
 small nuclear weapons will neutralize the Russian advantages of
 central location, massive conventional manpower, and surprise. The
 great power and mobility of the new weapons can be used to regain
 an equal chance in a limited conflict.

 One can go a step beyond this point. With the help of nuclear
 weapons we can impose the need for extreme dispersion on the
 armies of an aggressor. In this way the invader will become vul
 nerable to guerrilla tactics. Thus, we give a chance to any deter
 mined people to defend themselves if they want to do so.

 But, can any nuclear war remain limited? The opposite has
 been asserted so often that by mere repetition it has almost assumed
 the status of a self-evident doctrine. Once small tactical nuclear
 weapons are employed-so the argument goes-the way is open for
 the employment of progressively bigger explosions. Eventually
 all-out nuclear war will follow.

 The natural limitation of a nuclear war does not consist in limiting
 the size of nuclear explosions. The main point should be to limit
 the aims of the conflict and also its areas. This is the classical method
 by which wars have been limited in the past. In a limited conflict
 one should use nuclear weapons of such a size as best serves the
 military purpose of that conffict. In most cases the targets in a
 limited war will not warrant the use of big nuclear explosions. It is
 also most doubtful that the bombing of cities will help to win a
 limited war. I certainly do not consider such an employment of
 nuclear weapons to be helpful to our side, and I doubt that it will
 be considered advantageous by the Russians.

 I can see no clear-cut reason why a limited nuclear war should
 necessarily grow into an all-out war. The assertion of this necessity
 is merely the Russians' way of advancing the threat of a massive
 retaliation. They know very well that the employment of tactical
 nuclear weapons would be to our great advantage. They try to use
 every possible means of dissuading us from using them. They are
 doing it more subtly by stating that all-out war is a necessary result
 of any use of nuclear weapons rather than by stating that all-out war
 will be started by their side as a measure of retaliation.

 All-out war will never be in our interest, and we should never
 start it. If the Russians should want to embark on such a desperate
 enterprise, they will probably pick a time when our guard is down.
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 While a limited nuclear war is in progress, we shall be much better
 prepared than in times of peace. The time of a limited nuclear con
 flict, therefore, would be the worst time for the Russians to launch
 an all-out attack.

 It is my belief that limited nuclear warfare can very well stay
 limited. In fact, during the course of such a war danger of an all-out

 war will be at a minimum. Preparation for limited nuclear war is
 desperately needed if we are to maintain the power to defend our
 allies.

 For all of these reasons it is necessary to continue the develop
 ment of light, cheap, and flexible tactical weapons. We are at the
 early stages of such a development. The most important nuclear
 experimentations which have to accompany this development are
 explosions below one kiloton. During our last nuclear test series
 such small explosions gained a rapidly increasing importance. It is
 precisely these small explosions which are hardest to detect. In fact,
 there does not exist any realistic prospect of working out reliable
 detection methods, no matter how far into the future we may look.

 The Principle of Openness

 Toward the end of World War II and in the years following
 Hiroshima and Nagasaki, Niels Bohr suggested a method of dealing
 with the problem of nuclear arms. The suggestion was clear-cut
 and radical. Its central part was to abandon secrecy. He strongly
 advocated that we return to the free discussion of discoveries and
 ideas which were characteristic of scientific work before World

 War II.
 It is obvious that if freedom of information were fully established

 throughout the world all arms-control problems would at once be
 come much more manageable. It would be necessary to bring about
 the situation where the freedom to exchange information would be
 guaranteed by enforceable international law. Under such condi
 tions it would become extremely difficult to keep the development
 of new weapons secret, whether the development were to be pursued
 by testing or by other procedures. The production and deployment
 of weapons might become known at the same time.

 Of course, this proposal could not become a reality except by a
 very thorough change of the world as we know it today. It would
 effectively mean that Russia would have to cease to be a police state.
 Police states cannot flourish in the full light of world publicity.
 Thereby a reason and perhaps the major reason of world tension
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 would have disappeared. The possibility of arms control would
 become only one facet of a situation that appears to us now too
 wonderful to be realistic.

 Nevertheless, I believe that Niels Bohr's suggestion deserves
 serious consideration. It strikes at the root of our difficulties. It
 stresses that kind of openness which is natural in free countries and
 which has been the lifeblood of science. In this connection, Bernhard
 G. Bechhoefer has pointed out to me the provision contained in
 Article VIII B of the Statute of the International Atomic Energy
 Agency. Article VIII, Sections A and B read as follows:

 Each member should make available such information as would, in
 the judgment of the member, be helpful to the Agency.

 Each member shall make available to the Agency all scientific informa
 tion developed as a result of assistance extended by the Agency pursuant
 to article XI.

 Mr. Bechhoefer adds that these provisions should be interpreted
 in conjunction with Article VII, paragraph F, which requires that
 the members of the Secretariat "shall not disclose any industrial
 secret or other confidential information coming to their knowledge
 by reason of their official duties for the Agency." What this means
 is that any States securing assistance-material or otherwise-from
 the Agency have a fairly extensive obligation to disclose their entire

 Atomic Energy programs; States not calling for Agency assistance
 which would include the United States and the Soviet Union-have
 a far less extensive obligation.

 The background and interpretation of these provisions are set
 forth in the recently published volume entitled, Atoms and the Law
 (University of Michigan, 1959), pages 1375-1376. This particular
 section, entitled "Atoms for Peace-The New International Atomic
 Energy Agency," was written by Eric Stein and Bernhard G. Bech
 hoefer.

 At the same time there is no doubt that serious problems will
 be raised. Can we abandon secrecy in the present state of affairs?

 Will such a plan not endanger our military safety? Is it not true
 that openness will accelerate the spread of nuclear weapons among
 other nations? These questions merit thought. In my opinion they
 point to the fact that a sudden and sweeping abandonment of secrecy
 on the part of the United States should not be proposed. But in
 order to obtain a sense of balance we should investigate the possible
 answers to the questions mentioned above.

 Secrecy has not prevented our most powerful enemy from de
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 veloping the most powerful weapons we possess. It is not even
 obvious that our secrecy measures have slowed down Soviet progress.
 It is quite obvious, however, that secrecy has impeded our own work.
 Because of secrecy we have had to limit the number of people who
 could contribute to the development of our own weapons. Due to
 secrecy it has become difficult to exchange information with our
 allies. This led to duplication. It has also led to a less than complete
 realism in the planning of our common defense. Secrecy has also
 prevented full public discussion of the possibilities of the future
 development of our weapons. The fact that most of our fellow citi
 zens consider nuclear explosives as weapons of terror rather than of
 defense may be due to a considerable extent to secrecy. This is only
 one face of the more general truth that the democratic process does
 not function well in an atmosphere of secrecy.

 It cannot be denied that the full publication of all nuclear facts
 will aid further nations in developing nuclear explosives. However,
 the gradual spread of this knowledge is unavoidable. It has been
 stated above that the main limitation is the absence of nuclear
 materials rather than the absence of knowledge. If we can guarantee
 a completely open flow of information, it will become much easier
 to check the production of nuclear materials. In the long run this

 will more than offset the dangers introduced by publishing the facts
 about nuclear explosions.

 It seems to me, therefore, that we should give most serious thought
 to a gradual and well-planned abandonment of all secrecy con
 cerning technical and scientific facts. We should at the same time
 exert as much pressure as we possibly can on every nation in the
 world that they likewise permit complete freedom for the flow of
 information. At the present time some technical facts are subject
 to secrecy in many nations. We should try by every means to reverse
 this trend toward secrecy. Every additional secret is an obstacle to
 the free collaboration and the eventual union of nations. A strong
 and widespread condemnation of all practices of secrecy may in
 the long run have a strong effect even on those countries which value
 this form of security most. Direct influence upon the Soviet govern

 ment is not likely to produce quick results. Individual Russians and
 particularly Russian scientists are likely to be susceptible to an
 approach which stresses openness together with collaboration and
 increasing mutual confidence. In this way we shall put ourselves
 in the position in which the obvious advantages of a free democracy

 will have the greatest effect. Instead of more restrictions and more
 suspicions, we shall create more freedom and more trust.
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 If we make progress along these lines, we may well find that arms
 control will become feasible. It will then become an academic
 question whether arms control has brought about more stability or
 whether greater stability has made arms control possible. The two
 will go hand in hand and will reinforce each other.

 Insuring Peace

 One can look at the problem of peace from an even more general
 point of view. Science and technology have made the world small.
 Our interrelated problems can no longer be solved on a narrow
 national basis. The present administration has stressed this fact
 and has tried to proceed along the road of creating a lawful family
 of nations.

 The need for supranational organizations is most obvious when
 we try to find ways by which to avoid war. But it is not only through
 common dangers that we are closely tied to our neighbors. Big-scale
 enterprises like the exploitation of atomic energy, the prediction and
 the eventual modification of weather, the study and cultivation of the
 oceans are all undertakings which are best carried forward on an
 international scale. It is hardly possible to do otherwise.

 These positive undertakings can most easily furnish the first steps
 toward peace. Work toward a mutually desirable aim brings about
 the type of collaboration whereby no secrecy or suspicion can arise.

 Work along such lines can lay the foundation of friendships, and
 success will give the feeling of a common accomplishment on which
 future extended cooperation can be based.

 One feeble attempt in this direction was the international geo
 physical year. It was a wonderful undertaking. It is a pity that it
 was limited to a "year" which lasted for only eighteen short months.

 To state that international cooperation is difficult is to state the
 obvious. But we should use all possible ingenuity and determination
 to overcome this difficulty. We may start by close and meaningful
 cooperation with the NATO countries. At the same time we should
 work together with as many further nations as possible on projects
 which at first may have to be limited. Would not a yearly amount
 of a billion dollars be well spent on such international enterprises?
 Every common undertaking will help in the difficult long-range task
 of establishing a stable world organization which commands the
 loyalty of all people.

 Our problem is how to insure peace and how to create a lawful
 world. It has been argued that only arms control can bring about
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 a rapid solution. It is true that the more ambitious developments
 which I am advocating here will take a longer time. It is necessary,
 however, to consider this question: is the proposed quick solution
 a solution at all? Is it even a step in the right direction? I believe
 that the road through a comprehensive and responsible world organi
 zation is longer and harder; but it is the only one that is realistic
 and that promises eventual success.
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 Limited War: Conventional or Nuclear?
 A Reappraisal

 The Nature of the Debate
 FEW issuEs have aroused more controversy than the relative role of
 conventional and nuclear weapons in Western strategy. Its resolution
 is of vital significance for our strategy, our policy in alliances, and
 the future of arms-control negotiations.

 Two facts need to be understood at the outset: no war in the
 nuclear age can ever be completely free of the specter of nuclear
 weapons-at least, not until arms-control measures are much further
 advanced and much more reliable. In a war between nuclear
 powers, even if no nuclear weapons are used, both sides would have
 to take account of the possibility that they might be. The tactics
 would necessarily differ from those of World War II; deployment
 would have to guard against the sudden introduction of nuclear
 weapons. Diplomats would have to negotiate with the knowledge
 that any prolonged conventional war may turn into a nuclear con
 ffict, if not a final show-down. Every war henceforth will be nuclear
 to a greater or lesser extent, whether or not nuclear weapons are
 used.

 A second fact is equally important: the choice between using
 conventional or nuclear weapons is no longer entirely up to us. The
 Soviet nuclear arsenal is growing. Soviet military journals report
 tactical exercises with nuclear weapons. We cannot gear our
 strategy or stake our survival on the assumption that nuclear
 weapons will not be used against us. Even if we prefer to resist with
 conventional weapons, we have to be prepared for nuclear war as
 well. Only our being ready for limited (in addition to general)
 nuclear war will give us the option of a conventional strategy.

 Based on a chapter from the author's forthcoming book, The Necessity for
 Choice: Prospects of American Foreign Policy (New York: Harper & Brothers
 in press).
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 Arguments for a Nuclear Strategy

 With this background, we can summarize the arguments for
 both sides. The advocates of a nuclear strategy-a strategy of initi
 ating the use of nuclear weapons in limited war-emphasize the
 disparity in mobilizable manpower between the Communist bloc
 and the free world, a disparity made even more acute by the Com
 munist ability to concentrate their whole weight against states much
 smaller and much less well-equipped. Nuclear weapons, it is
 claimed, can serve as a substitute for manpower. At the very least,
 they will force an aggressor to disperse his forces and prevent break
 throughs of established defensive positions and t-he consolidation of
 occupied territory.

 The proponents of a nuclear strategy admit that if nuclear
 weapons were simply added to the tactics of World War II the result
 would probably be the complete devastation of the combat zone.
 They point out that such a course would be senseless. The cost of
 a nuclear strategy must be judged in terms of the tactics appropriate
 to nuclear weapons. Since nuclear weapons are so destructive and at
 the same time so easy to transport, large military formations cannot
 be maintained in thbe field. And they are unnecessary because fire
 power is no longer dependent on massed armies. To concentrate is
 to court disaster. Safety resides in mobility. Logistics must be
 simple. The traditional supply system is too cumbersome and too
 vulnerable. Accordingly, a great premium will be placed on small,
 self-contained units of high mobility. In such circumstances, it is
 argued, damage would not be excessive; indeed it might be less than
 that of a conventional war of the World War II variety with a flank
 less front line rolling over the countryside.

 A nuclear strategy according to its proponents would have these
 advantages. (a) The dispersal of troops would separate the require
 ments of victory from those of controlling territory. To prevail in
 a nuclear war, it is necessary to have small, highly mobile units.
 To control territory, larger concentrations are required, particularly
 in the key centers of administration. For example, the Soviet army
 required some twenty divisions to crush the Hungarian rebellion.
 Crushing the rebellion, it is argued, would have been clearly im
 possible if the Soviets had had to face nuclear weapons. (b) Nuclear
 war would complicate the aggressor's calculations-if only because
 it is an unfamiliar mode of warfare. The Soviet Union and Com

 munist China possess many "experts" in conventional warfare; but
 with respect to nuclear war, the calculations are theoretical. There
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 would always remain the inevitable uncertainty of embarking on
 a course in which no experience is available. (c) Nuclear war would
 be an effective device to weaken the Communist control of Soviet
 dominated areas. The small detachments that are appropriate for
 nuclear war will be extremely vulnerable to guerilla activity and
 can be handicapped severely by a hostile population. Since the
 population on the Western side of the Iron Curtain is more loyal
 to its governments than are those under Communist rule, a nuclear
 war is thought to be the best means of exploiting Soviet political
 difficulties-at least, in Europe-and therefore the most effective
 means of deterring Soviet aggression. (d) Nuclear weapons are
 our "best weapons," the result of our most advanced technology.
 To forego using them is to deprive ourselves of the advantages of
 a superior industrial potential. (e) Any other course would impose
 impossible force requirements. It is admittedly impossible to fight
 a conventional war against a nuclear enemy without having a nuclear
 establishment in the field-otherwise, the temptation for the aggres
 sor to use nuclear weapons and sweep all before him might become
 overwhelming. This means that we would need a well-protected
 retaliatory force, a capable limited war force, and increasing con
 ventional strength. Since the expense of maintaining each category
 even at present levels is multiplying, and since the military budget
 is shrinking, any attempt to build up conventional forces must result
 in a fundamental, perhaps fatal, weakness in each category.*

 The Arguments for a Conventional Strategy

 The advocates of a conventional strategy reply that the decision
 to use nuclear weapons is inconsistent with the very concept of
 limitation. Pointing to such military exercises with nuclear weapons
 as "Carte Blanche" in Europe and "Sagebrush" in the United States,
 they stress that the inevitable consequence of nuclear war will be
 the desolation of the combat zone and the decimation of the popu
 lation. No country would wish to be defended at that price. Even
 a "successful" nuclear war would provide a conclusive argument
 for future Soviet blackmail.

 Moreover, once nuclear weapons are used, so this school of
 thought reasons, all restraints may disappear. It will be difficult

 * For a fuller discussion of limited nuclear war, see the author's Nuclear Weapons
 and Foreign Policy (New York, Harper & Brothers, 1957), ch. VI, "Problems
 of Limited Nuclear War," pp. 191 ff.
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 enough to establish the limits of a conventional war. Because of
 their very unfamiliarity, nuclear weapons would make the task
 nearly impossible. The very fact that there exists a continuous spec
 trum of destructiveness in nuclear weapons, so often invoked by
 advocates of a nuclear strategy in defense of their thesis, is used by
 their critics against them. If the distinction between the low-yield
 and high-yield weapons is so difficult, if so much depends on the
 manner of employing them, any effort to set limits based on explosive
 equivalent will be meaningless. The temptation to resort to even
 more destructive weapons will be overwhelming.

 Proponents of a conventional strategy question not only the
 possibility of limitation but also the efficacy of the tactics thought
 to be appropriate for nuclear war. Small detachments, they contend,

 whatever their nuclear fire power, would be extremely vulnerable
 to harassment and defeat by conventional forces. When confronted
 by an opponent possessing both a nuclear and a conventional capa
 bility, they are almost certain to lose, for they would be largely
 defenseless against small conventional raiding parties. Nuclear
 weapons, it is contended, are not a substitute for manpower. On
 the contrary, because of its high rate of attrition, nuclear war would
 probably require more manpower, not less.

 Finally, our industrial potential will be less significant in a
 nuclear war. Since nuclear weapons provide greater destructive
 ness per unit cost than do conventional explosives, reliance on them
 enables economically weaker nations to redress the strategic balance
 much more easily than they could with conventional forces. A
 point is likely to be reached for any given objective or area at which
 additional increments of explosive power are no longer strategically
 significant. When this "saturation point" is reached, superiority in
 nuclear weapons may be meaningless. And nuclear weapons place
 a premium on surprise attack and sudden thrusts to which the de
 fender is much more vulnerable than the attacker. To rely on a
 nuclear strategy, it is urged, would thus be adopting a course of
 conduct which rewards the qualities in which potential aggressors
 excel.

 A conventional strategy according to its advocates would have
 these advantages. (1) It would provide the best chance to limit
 any conflict that might break out. (2) It would use our industrial
 potential to best advantage. Since the destructive power of indi
 vidual conventional weapons is relatively low, victory can be
 achieved only through a substantial production effort which puts a
 premium on our special skills. At the same time, the relatively slow
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 pace of military operations-at least, as compared to nuclear war
 and the need to build up supplies before such a new advance give
 the maximum opportunity for attempting a political settlement.
 (3) Conventional defense provides the best means of preventing
 the occupation of threatened countries. The concept of a flankless
 line which advocates of a nuclear strategy wish to abandon is likely
 to be considered by threatened countries as the best guarantee of
 their safety. Liberation will always be a less attractive prospect than
 protection. (4) If, after all, nuclear weapons were used, the onus
 of initiating such a war would be shifted to the Communist states.

 Deterrence vs. Conduct of the War

 One of the difficulties in resolving these arguments is that the
 moral fervor of the debaters sometimes obscures the nature of the
 issues and often causes them to claim too much: those who think
 that to forego nuclear weapons is an offense against progress have
 as their counterpart those who are passionately convinced that even
 to consider modalities of nuclear warfare is to insult morality. As
 a result, arguments that closer examination would reveal at least
 as imprecise and sometimes as erroneous have been elevated into
 dogma.

 For example, it is often said that a nuclear war cannot be limited
 because neither side would accept defeat without resorting to even
 larger weapons. Now there are many good reasons for concern
 about the possibility of limiting nuclear war. But the argument that
 neither side will be prepared to accept a setback implies that it is
 somehow worse to be defeated in nuclear than in conventional war.
 In reality, it seems much more likely that the decision as to whether
 a war is to be expanded depends more on the value attached to the
 objective than to the weapons used to attain it. It is not clear why
 a country should be more willing to acquiesce in a conventional than
 in a nuclear defeat. Whatever the technical difficulties of limiting
 nuclear war, the political argument that it makes defeat unaccept
 able does not bear scrutiny.

 On the other side of the debate a nuclear strategy is often justi
 fied by the spectrum of available weapons. The smallest nuclear
 weapons, it is said, are less destructive than t-he most powerful
 conventional devices. There is therefore no technical reason to recoil
 before nuclear warfare, and every reason to use our most "advanced"
 technology. However, the effort to base a nuclear strategy on the
 discrimination of nuclear weapons surely goes too far. The chief
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 motive for using them is, after all their greater destructive power
 and their lower weight per explosive equivalent. Nuclear weapons
 no more destructive than conventional ones would probably not be
 worth the increased risk of "escalation" inherent in an unfamiliar
 mode of warfare.

 The frustration in the debate is all too often caused by the fact
 that both the proponents and the opponents of a nuclear strategy
 are right: their disagreements arise from the perspective from which
 they consider the issue. Looking at the problem from the point of
 view of deterrence, the advocates of a nuclear strategy argue that
 nuclear weapons are the most effective sanction against the outbreak
 of a war. Considering the actual conduct of a war, the opponents
 of a nuclear strategy are above all concerned with reducing the
 impact of military operations and increasing their predictability.
 The destructiveness of individual weapons and the uncertainties of
 an unfamiliar mode of warfare which are correctly adduced as con
 tributing to deterrence can, with equal justification, be cited as
 working against effective limitation.

 Much of the debate therefore turns on the question of what
 should be stressed: deterrence or the strategy for fighting the war.
 Obviously, an overemphasis on destructiveness may paralyze the
 will. But an overconcem with developing a tolerable strategy for
 the conduct of war may also reduce the risks of aggression to such a
 degree that it will be encouraged. While the deterrent threat must
 be credible, thbe quest for credibility must not lower the penalties
 to a point at which they are no longer unacceptable. The frequency
 of warfare since the Middle Ages demonstrates the difficulty of
 achieving deterrence with conventional weapons alone. On the
 other hand, a course of action that increases the opponent's uncer
 tainties about the nature of the conflict will generally discourage
 aggression. If war should break out, however, through accident or
 miscalculation, it may make limitation extremely difficult.

 Direction for United States Strategy

 Some years ago this author advocated a nuclear strategy.* It
 seemed then that the most effective deterrent to any substantial
 Sino-Soviet aggression was the knowledge that the United States
 would employ nuclear weapons from the very outset. A nuclear
 strategy appeared to offer the best prospect of offsetting Sino-Soviet

 * See Nuclear Weapons . . ., pp. 174 ff.
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 manpower and of using our superior industrial capacity to best
 advantage.

 The need for forces capable of fighting limited nuclear war still
 exists. However, several developments have caused a shift in my
 view about the relative emphasis to be given conventional forces
 as against nuclear forces. These are: (1) the disagreement within
 our military establishment and within the alliance about the nature
 of limited nuclear war; (2) the growth of the Soviet nuclear stock
 pile and the increased significance of long-range missiles; (3) the
 impact of arms-control negotiations. The first of these considerations
 raises doubts as to whether we would know how to limit nuclear
 war. The second alters the strategic significance of nuclear war. The
 third influences the framework in which any strategy will have to
 be conducted and determines the political cost.

 While it is feasible to design a theoretical model for limited
 nuclear war, the fact remains that fifteen years after the beginning
 of the nuclear age no such model has ever achieved general agree
 ment. It would be next to impossible to obtain from our military
 establishment a coherent description of what is understood by
 "limited nuclear war." The Air Force thinks of it as control over
 a defined air space. The Army considers it vital to destroy tactical
 targets which can affect ground operations, including centers of
 communications. The Navy is primarily concerned with eliminating
 port installations. Even within a given service, a detailed, coherent
 doctrine is often lacking. The Strategic Air Command and the Tac
 tical Air Force almost surely interpret the nature of limited nuclear
 war differently. Since disputes about targets are usually settled by
 addition-by permitting each service to destroy what it considers
 essential to its mission-a limited nuclear war fought in this manner
 may well become indistinguishable from all-out war. At least, it
 would diminish our assurance and subtlety in an operation in which
 everything would depend on the ability to remain in control of
 events.

 The disagreements between our services are repeated in relations
 with our allies. Few of our allies possess nuclear weapons. Those
 that do have emphasized the retaliatory and not the tactical aspect
 of nuclear warfare. Public opinion in most allied countries has been
 mobilized against nuclear weapons by a variety of agents. And
 these attitudes are reinforced by current trends in arms-control
 negotiations. In these circumstances, it will become increasingly
 difficult to concert a strategic and tactical doctrine that is accepted
 by the alliance and maintained with conviction in the face of Soviet
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 pressure. This raises doubt as to whether the West will possess either
 the knowledge or the daring to impose limitations. If it relies
 entirely on a nuclear strategy, its vulnerability to nuclear blackmail
 both before and during hostilities would be considerable.

 To be sure, any limitation of war is to some extent arbitrary.
 There is probably some disagreement even as to the nature of limited
 conventional war. The problem of communicating intentions to an
 opponent during a conflict will be difficult regardless of the mode
 of warfare, but this makes it all the more important that the limita
 tions which are attempted be reasonably familiar. Even with the
 best intentions on both sides, a nuclear war will be more difficult
 to limit than a conventional one. Since no country has had any
 experience with the tactical use of nuclear weapons, the possibility
 of miscalculation is considerable. The temptation to use the same
 target system as for conventional war and thereby produce vast
 casualties will be overwhelming. The pace of operations may out
 strip the possibilities of negotiation. Both sides would be operating
 in the dark with no precedents to guide them and a necessarily
 inadequate understanding of the purposes of the opponent, if not
 their own. The dividing line between conventional and nuclear
 weapons is more familiar and therefore easier to maintain-assuming
 the will to do so-than any distinction within the spectrum of nuclear
 weapons. This uncertainty may increase deterrence. It will also
 magnify the risks of conflict should deterrence fail.

 These considerations are reinforced by the strategic changes
 wrought by the advent of the age of nuclear plenty and the long
 range missile. When nuclear material was relatively scarce, it was
 possible to believe that tactical nuclear weapons might give the
 West an advantage in limited war. Under conditions of nuclear
 scarcity, the Soviet Union would have had to make a choice: it could
 not simultaneously push the development of its retaliatory force and
 also equip its ground forces for nuclear war. Whatever alternative
 was chosen would produce a weakness in some category. Since the
 logical decision for the Soviets was to give priority to the retaliatory
 force, it was then held that tactical nuclear weapons could be used
 to offset Soviet conventional preponderance.

 In the meantime, the Soviet nuclear stockpile has multiplied. A
 nuclear strategy will now have to be conducted against an equally
 well-equipped opponent. In these circumstances, numbers become
 again important. Because of the destructiveness of nuclear weapons,
 the casualty rate among combat units is likely to be high. The side
 which has the more replacements available therefore stands to gain

 807



 HENRY A. KISSINGER

 the upper hand. The notion that nuclear weapons can substitute for
 numerical inferiority has lost a great deal of its validity.

 The development of missiles has accentuated the strategic prob
 lems of limited nuclear war. As long as delivery systems were com
 posed of airplanes, air domination over the battle area on the model
 of our experience in the Korean war was conceivable. And tactical
 skill in handling the weapons within the combat zone might lead to
 victory on the nuclear battlefield. However, as missile forces grow
 on both sides, as even airplanes are equipped with medium-range
 missiles, this possibility steadily diminishes. For one thing, it seems
 unnesessary to introduce major nuclear forces into the combat zone,
 since nuclear weapons can be delivered accurately at considerable
 distances. More importantly, the only way of achieving what used
 to be considered air superiority is to destroy most of the opponent's

 medium- and intermediate-range missiles. Such an operation is
 difficult to reconcile with an attempt to limit hostilities. If, however,
 the areas where these missiles are located become sanctuaries, it
 would appear that a stalemate is almost inevitably the outcome of a
 limited nuclear war.

 Of course, such a result must not be minimized. An aggressor,
 certain that his attack would be checked, would presumably be
 deterred. The difficulty is the devastation of the combat zone, which
 would be the price of a stalemate. In some situations, it may be to
 the Communist advantage to settle for the status quo ante in a war
 that obliterates the disputed area. If a Soviet attack on Western
 Germany should lead to the desolation of the Federal Republic, the
 Soviet Union would score a major gain even if it offered at some
 point to withdraw to its starting point. The devastation of Germany
 might be a means of convincing all other threatened areas of the
 futility of resistance. An "unsuccessful" attack of this nature might
 insure the success of all future Soviet blackmail.

 Finally, it would be idle to discount the impact on strategy of
 the pattern of arms-control negotiations. At each conference, nuclear

 weapons have been placed in a separate category and stigmatized
 as weapons of mass destruction without any distinction as to type or
 device. The goal of eventual nuclear disarmament has been avowed
 by all states. A moratorium of nuclear testing has been in existence
 for two years, and it is probable that a formal agreement will be
 signed. Future negotiations will almost inevitably reinforce this
 trend. The consequence will be that the inhibitions against using
 the weapons around which the West has built its whole military
 policy will multiply. Whatever the other consequences of a nuclear
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 test ban, it will reinforce the already strong reluctance to use nuclear
 weapons in limited war.

 These factors will create an extremely precarious situation if the
 free world continues to rely primarily on a nuclear strategy. The
 more the pressures build up against any use of nuclear weapons, the
 greater will be the gap between our deterrent policy, our military
 capability and our psychological readiness-a gap which must
 tempt aggression. The years ahead must therefore see a substantial
 strengthening of the conventional forces of the free world. If strong
 enough to halt Soviet conventional attacks-as in many areas such
 as Europe they could be-conventional forces would shift the onus
 and risk of initiating nuclear war to the other side. Even where they
 cannot resist every scale of attack, they should force the aggressor
 into military operations which leave no doubt as to his ultimate aim.
 They would thereby make an ultimate recourse to nuclear weapons
 politically and psychologically simpler, while affording an oppor
 tunity for a settlement before this step is taken.

 Many of the assumptions regarding the impossibility of conven
 tional defense and of "hordes" of Communist manpower are either
 fallacious or exaggerated. Both in total available manpower and in
 its industrial potential, the free world still is superior. And con
 ventional warfare favors the defense. It has been truly remarked
 that but for the development of nuclear weapons, the defense would
 long since have achieved ascendancy over the offense. Even in

 World War II, the attacker generally required a superiority of three
 to one.

 To be sure, in other areas the problem is more complicated. In
 the so-called "gray areas" of the Middle East and Southeast Asia,
 the Communist bloc can concentrate its manpower and material
 against countries weaker and less closely allied than are those of the
 North Atlantic Community. On the other hand, these are also the
 areas where the political penalties for aggression would be the
 greatest. An attack on an emergent country would antagonize all
 the other uncommitted nations and would lead to an increased

 mobilization of Western resources. Moreover, difficulties of terrain
 and communications place a ceiling on the number of troops an
 aggressor could effectively utilize even there. The inability to pro
 tect every area locally is no excuse, nor is failing to secure those areas

 where protection is possible.
 At a minimum, the conventional capability of the free world

 should be of such a size that a nuclear defense becomes the last
 and not the only recourse. The best situation is one in which the
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 conventional forces of the free world can be overcome only by
 nuclear weapons. There is no technical reason why this should not
 be possible, in Western Europe, at least. Such forces would remove
 many opportunities for Soviet gains achieved merely by the use of
 threats. They would increase the flexibility of our diplomacy. They
 would enable us to negotiate the control of nuclear weapons with
 confidence.

 Some Consequences

 While a substantial build-up of conventional forces and a greater
 reliance on a conventional strategy is essential, it is equally vital
 not to press the conclusions too far. In their attempt to prove their
 case, many of the proponents of a conventional strategy have thought
 it necessary so to deride any reliance on nuclear weapons, or to
 paint so awful a picture of atomic war that they may defeat their
 own object. For, against an opponent known to consider nuclear
 war as the worst evil, nuclear blackmail is an almost fool-proof
 strategy. Conventional forces will be of no avail if an aggressor is
 convinced that he can probably force surrender by threatening to
 use nuclear weapons. A greater emphasis on conventional defense
 presupposes that the aggressor cannot promise himself an advantage
 either from the threat or the actuality of nuclear war. However
 much conventional war may be preferred to the use of nuclear
 weapons, limited nuclear war is preferable to all-out war.

 Conventional forces should not be considered a substitute for
 a capability of waging a limited nuclear war, but a complement to
 it. It would be suicidal to rely entirely on conventional arms against
 an opponent equipped with nuclear weapons. Such a development
 would probably provide the precise incentive an aggressor needs
 to employ nuclear weapons and to sweep all before him. A conven
 tional war can be kept within limits only if nuclear war seems more
 unattractive.

 This becomes apparent when we analyze what options we have
 if, despite our best efforts in the conventional field, nuclear weapons
 are actually used against us. We would then seem to have three
 choices: to accept defeat; to resort to general war; or to seek to
 conduct limited nuclear war. If we are unwilling to accept defeat
 and to do so under such circumstances would make us forever sub
 ject to nuclear blackmail-our choice resolves itself into all-out war
 or limited nuclear war. All-out war will become increasingly
 senseless as the missile age develops. Hence, conventional war can
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 be kept conventional only if we maintain, together with our retalia
 tory force, an adequate capability for limited nuclear war. The
 aggressor must understand that we are in a position to match any
 increment of force, nuclear or conventional, that he may add. This
 realization would reduce the incentive to engage in aggression, and
 should deterrence fail, it will provide the best chance of limiting
 hostilities.

 It may be argued that this line of reasoning demonstrates the
 absurdity of a greater reliance on conventional weapons. Nuclear
 weapons must favor one side or the other. If they favor us, we should
 use them. If they give an advantage to the Communists, they will
 use them. But this is not necessarily the case. Unless the superiority
 of one side grows overwhelmingly, the increased risks of an unfamiliar
 mode of warfare may outweigh the purely military benefits.

 The relation between conventional and nuclear capabilities is
 subtle and complex. If we are serious about placing a greater reliance
 on conventional forces, we must reassess a notion which has become
 almost axiomatic in our military establishment: that our military
 forces can be equipped and trained as dual-purpose units capable
 of fighting both nuclear and conventional war. This concept has
 merit as regards the Navy and the Air Force-or any other unit not
 in constant contact with the opponent and therefore subject to more
 or less continuous control from higher levels. But it is fallacious with
 respect to ground operations. To be sure, troops can be trained to
 use both nuclear and conventional weapons. They should at least be
 aware of the elementary forms of protection against nuclear attack.
 But once committed to combat, the units actually engaged in military
 operations must opt for one mode of warfare or another. For one
 thing, it is probably impossible to shift from conventional to nuclear

 war at the opponent's initiative. The side using nuclear weapons first
 can disperse, while the side relying on conventional weapons must
 remain concentrated in order to have the necessary fire power. The
 front-line units of the side conceding the first nuclear blow will almost
 certainly suffer heavily should the war turn nuclear. Their protection
 is not so much nuclear weapons of their own as to have available

 within striking distance other units capable of conducting nuclear
 operations.

 If nuclear weapons become an integral part of the equipment
 of every unit, it will be next to impossible to keep a war conventional,
 regardless of the intentions of both sides. Even if the intention is to
 employ nuclear weapons only as a last resort, this becomes empty
 when the interpretation of this step becomes more and more decen

 811



 HENRY A. KISSINGER

 tralized. A regimental or even a divisional commander should not be
 the judge. Lacking the over-all picture, he will always be tempted
 to utilize all his available weapons. When he is hard-pressed, it
 would require superhuman discipline not to use arms which he be
 lieves may solve his difficulties. And the further down a unit is in the

 chain of command, the less can its experience be taken as a guide to
 the general situation. Regiments or divisions have been destroyed
 even in the midst of an over-all victory.

 VVhile a great deal of attention has been given to the diffusion
 of nuclear weapons to new countries, the diffusion downward of
 nuclear weapons within our military establishment is also a cause
 for concern. The more foci of control, the greater the possibility
 that these weapons will be used-not so much by the action of
 the "mad" major of the horror stories of accidental war as by the
 best judgment of a hard-pressed officer in the confusion of combat.
 An action which would bespeak our increased emphasis on conven
 tional weapons more convincingly than any declaration would be to
 create nuclear and conventional commands for purposes of combat.
 The units could be trained interchangeably. But once committed,
 the conventional forces would not have nuclear weapons at their
 direct disposal. Deterrence as well as the conduct of nuclear war
 would be in the hands of separate commands whose weapons would
 be made available to the conventional forces only on the basis of an
 explicit decision at the highest level.

 The need for separate commands indicates that a conventional
 capability cannot possibly be accommodated within present force
 levels. In the absence of reliable arms control, larger military
 budgets will almost surely be required. This is a price worth pay
 ing. But we should not imagine that the shift to a greater reliance
 on conventional weapons requires only the decision to do so. It
 will involve substantial efforts, intellectual and material, and it will
 be neither cheap nor easy.

 It is sometimes argued that a conventional strategy does not
 necessarily require an increase in conventional forces. Our national
 history reminds us of many wars where we prevailed, despite initial
 defeats, because of the might of our industrial potential. An aggres
 sor, so the argument goes, would be more deterred by the possibility
 that we would build up our strength during a conflict than by the
 forces-in-being available to us at the beginning. The Korean war
 is only the latest demonstration of our ability to build up fairly
 quickly, provided only that we are able to hold the initial thrust of
 the aggressor for some time.

 812



 Conventional or Nuclear War?

 This view has great merit. Conventional weapons have a rela
 tively low order of destructiveness and yet require a fairly substantial
 production effort. They therefore do place a premium on the West's
 industrial potential. At the same time, care must be taken not to
 draw extreme conclusions from this fact. In both World Wars our
 side not only had a superior industrial potential but also a vast pre
 ponderance of manpower. Nevertheless, victory required a build-up
 of nearly two years and protracted campaigns whose bloodiness must
 not be obscured by the horror of nuclear warfare.

 Whatever the significance of prolonged mobilization in the era
 of what is now called conventional technology, it becomes an ex
 tremely risky course in the nuclear age. When both sides possess
 nuclear weapons, there is always the danger that they will be used,
 regardless of declarations and perhaps even intentions. The risk
 of "escalation" is a product of two factors: the nature of the limita
 tions and the duration of the conflict. A limited nuclear war lasting
 one day may involve a smaller danger of "escalation" than a conven
 tional war lasting a year. Aggression may be tempted by the prospect
 of dramatic victories and the possibility that the free world may not
 be willing to run the risks of nuclear war inherent in a prolonged
 mobilization. Forces-in-being are therefore more important than at
 any previous time in our history. This does not mean that they must
 be able to hold every square inch of every threatened area. It does
 indicate that enough of an area must be protected so that the govern
 ments concemed consider resistance not simply a quixotic gesture.
 And the prospect of restoring the situation must be sufficiently
 imminent so that the aggressor sees no prospect in creating a fait
 accompli and then "out-enduring" his opponents. In short, greater
 reliance on a conventional strategy implies that we are prepared to

 maintain conventional forces and mobilizable reserves in a higher
 state of readiness than ever before. It is as dangerous to think of a
 conventional strategy as if somehow nuclear weapons could be elimi
 nated from our calculations as it is to continue to consider nuclear
 weapons from the perspective of our now-ended invulnerability.

 These considerations bear importantly on the question of how
 the decision to place greater reliance on conventional weapons is
 to be made manifest. Many thoughtful persons have proposed that
 we should strive in arms-control negotiations to bring about a mutual
 renunciation of the first use of nuclear weapons. We should, it is
 urged, resist Communist aggression with conventional forces and
 resort to nuclear weapons only against nuclear attack. Nothing less,
 so the argument goes, will induce us to develop the necessary con
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 ventional forces and doctrine. It would end the possibility of nuclear
 blackmail. It would remove the immediate danger of a nuclear
 holocaust.

 There is no doubt that such an agreement has many tempting
 aspects. It would be a stunning initiative if we proposed a formal
 agreement to renounce the use of nuclear weapons and perhaps a
 serious Soviet political setback if it were rejected. It would force us
 to come to grips with the problems of conventional strategy more
 urgently than seems otherwise possible. Indeed, if a mutual renuncia
 tion should be thought desirable, it may well be that a unilateral

 Western step would be the wisest course. A formal agreement has
 the advantage that the Soviet Union would have to violate a solemn
 treaty if it resorted to nuclear weapons or to nuclear blackmail. But
 this inhibition would hardly be greater than one produced by a uni
 lateral renunciation by the United States. Nuclear blackmail would
 put an end to our renunciation, and a fortiori, so would the first Soviet
 use of nuclear weapons. In both cases the onus for returning to a
 reliance on nuclear weapons would be placed on the Soviet Union
 within the limits of certainty produced by what will almost surely be
 a highly ambiguous situation. The slight additional advantage of a
 formal agreement would be more than made up for by the clarity and
 initiative achieved by a unilateral declaration.

 However, the propagandistic gain does not outweigh the political
 and strategic disadvantages. A really effective renunciation would
 imply that either side-or at least the side renouncing nuclear

 weapons-would prefer to be defeated by conventional weapons
 rather than employ its nuclear arms. This in itself will be a hard
 decision to make. Would we be prepared to lose Europe to a con
 ventional attack? If we are not-and we cannot be-a formal renun
 ciation may be meaningless. On the other hand, if the aggressor
 accepts a renunciation of nuclear weapons at face value as indicating
 a decision to accept a defeat by conventional forces, aggression may
 actually be encouraged.

 Assuming that it were possible to return to a pure conventional
 strategy-with either side preferring a defeat by conventional
 weapons to a nuclear war-what would be the consequences? It
 seems inevitable that deterrence would be weakened. The history
 of warfare in the conventional era indicates that it is not easy to con
 vince an aggressor of the risks of embarking on war. Because of the
 relatively low destructiveness of individual weapons, the side which
 can suddenly mass its forces can usually achieve a breakthrough.
 The key to success is the ability to concentrate more forces at any

 814



 Conventional or Nuclear War?

 given point than the opponent. In both World Wars, Germany began
 the war even though it was numerically inferior, relying on tactical
 skill and mobility. Victory was ultimately achieved only after pro
 longed and ruinous conflict, which indicated that the certainty of
 defeat required for deterrence is not easy to obtain with conven
 tional weapons. Arms control can ameliorate this situation, but not
 eliminate it. Even if forces on both sides are stabilized, it will not be
 easy to stabilize tactical skill and mobility.

 On the historical record, then, conventional weapons are not very
 effective for deterrence. This situation may even be magnified in the
 nuclear age. An aggressor may seek to achieve a victory by conven
 tional means and then protect it by nuclear arms. We will then face
 the dilemma of either accepting the defeat or engaging in a kind of

 warfare which our renunciation of nuclear weapons was designed to
 avoid and which seems incapable of depriving the aggressor of his
 prize. If the Soviet Union should succeed in overrunning Europe or
 even Iran with conventional forces, it could then offer peace while
 threatening to resist the restoration of the status quo ante with nuclear
 weapons. It would appear extremely difficult to land on a hostile
 shoreline or to fight our way across the Continent, say, from Spain,
 against an opponent prepared to use nuclear weapons. In short, the
 combination of a conventional strategy for an overwhelming initial
 victory, coupled with a nuclear strategy to prevent a recapture of lost
 territories, may be the most effective form of Communist aggression.

 All these risks, however, would be run for a gesture which may be
 meaningless. For, regardless of what we tell the aggressor or even
 ourselves, we could not guarantee that if pressed too hard we would
 not use nuclear weapons after all. This uncertainty about whether we
 "cmeant" our renunciation or knew our own mind would add to
 deterrence. It indicates, however, that at best a formal renunciation
 of the first use of nuclear weapons would not weaken deterrence; at
 worst it may open a new scope for blackmail.

 In the nuclear age, therefore, actions speak louder than words.
 What we tell the Communist countries is less important in the
 first instance than what we tell ourselves. We should make immedi
 ate and energetic efforts to restore the conventional forces of the
 free world. We must adjust our doctrine accordingly. But it
 would be extremely risky to create the impression that we would
 acquiesce in a conventional defeat in vital areas. Once the conven
 tional balance of forces is restored, we could then responsibly
 announce that we would employ nuclear weapons only as a last
 resort, and even then in a manner to minimize damage. To the extent
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 that the Communists are unable to defeat the conventional forces of
 the free world without resorting to nuclear weapons, the practical
 effect will be to renounce the first use of nuclear weapons. Even
 where this is not the case, strengthened conventional forces would
 pose an increased risk for the aggressor and provide opportunities
 either for the mobilization of additional conventional forces or for
 negotiations before we make the decision to use nuclear weapons.
 The inability to defend every area with conventional forces should
 not be used as an excuse for failing to build up our strength. The
 free world must not become a victim of asserting that if it cannot do
 everything, it will not do anything.

 The course we adopt with respect to the relation between con
 ventional and nuclear strategy will determine the future direction
 of our strategy as well as our diplomacy. This is particularly evi
 dent with respect to arms-control negotiations. In this respect, the
 present state of our military establishment places us at a severe
 disadvantage. Given the disparity in Sino-Soviet and Western con
 ventional forces, many measures such as a percentage reduction of
 forces or a troop freeze may be a means of perpetuating an inequality
 which will be an increasing source of danger as all-out war becomes
 more and more senseless. The same effect will be produced by our
 concentrating on nuclear disarmament without addressing ourselves
 to the gap in conventional forces. We can escape this vicious circle
 only if we realize that t-he price of flexibility is sacrifice and effort.
 If our military establishment continues to be built around nuclear
 weapons, and if we refuse to make the sacrifices involved in a greater
 reliance on conventional weapons, the current emphasis of arms
 control negotiations must be shifted. In such circumstances, it will
 not be wise to lump all nuclear weapons into a separate category of
 special horror. Rather, we should then elaborate as many distinc
 tions between various types of uses and explosive power as possible
 in order to mitigate the consequences of a nuclear war. On the other
 hand, if we really believe in the need for a greater emphasis on con
 ventional weapons, we must be prepared to accept the paradox that
 the best road to nuclear-arms control may be conventional rearma
 ment.

 This is not to say that arms control should be reserved for the
 nuclear field. On the contrary, the balance in conventional forces
 should be based on a combination of an increase of our conventional
 strength and control schemes to stabilize an agreed level of forces.
 But we cannot rely on arms control as a substitute for an effort in the
 conventional field. For, if the disparity in local power becomes too
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 great, the Soviet Union will lose any incentive for responsible nego
 tiations. No scheme of arms control will then seem to enhance its
 security as much as its existing superiority. And the requirements of
 inspection become excessive when the strategic position of one or
 both sides is so precarious that it can be overthrown by even a minor
 violation.

 This is the measure of the task ahead: simultaneously with build
 ing up our capability for limited war and our conventional forces,

 we will be embarked on arms-control negotiation of crucial import.
 Our leadership must convince public opinion that we have to in
 crease our military expenditures even while making earnest efforts
 to negotiate on arms control. The danger of slighting one or the
 other effort is enormous.

 Yet history will not excuse our failure because the task is com
 plex. The divorce between diplomacy and strategy will produce
 paralysis. If we want limited war forces we will get them only by a
 major effort. If we are serious about disarmament, we must restore
 the balance of our military establishment. To continue to combine
 incompatible policies must lead to disaster.
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 The Role of the Smaller Powers

 As FRANcE greeted the fifteenth year of the nuclear age with the
 explosion of her first atomic bomb, the nuclear club expanded for
 the first time in nearly eight years. Without international agree
 ments or a display of national self-control uncommon to these times,
 admissions will come with much greater frequency. Today the
 smaller powers, the twenty-odd nations that by their own efforts
 could gain admittance to the club within another eight years, await
 their inevitable rendezvous with Mephistopheles. The magical
 power can be theirs, but they are haunted by the uncertainties of the
 exchange. It is with the question of the desirability of the smaller
 powers' possessing nuclear arms, and the alternatives they have if
 the temptation is denied, that this article will be chiefly concerned.
 The issues are viewed both from the standpoint of the smaller powers
 and the strategic position of the Western alliance.

 The identification of the smaller powers cannot be exact but a
 useful approximation is available as a result of a study undertaken
 in 1958 by a small group of scientists working under the auspices of
 the American Academy of Arts and Sciences to determine the capa
 bilities of nonnuclear nations for producing nuclear weapons. This
 group concluded in their report' that twelve nations (including
 France) were technically able to embark on independent, successful
 nuclear-weapons programs in the near future and that eight others
 could follow shortly. Of these twenty, six were members of NATO
 (Belgium, Canada, Denmark, France, Italy, The Netherlands, and

 West Germany), four were members of the Warsaw Pact (Czecho
 slovakia, East Germany, Hungary and Poland), five were other
 European nations (Austria, Finland, Sweden, Switzerland, and Yugo
 slavia), three were major Asiatic powers (Communist China, which
 is dealt with in a separate article, India and Japan), while standing

 818



 The Role of the Smaller Powers

 alone in the Southern Hemisphere was Australia. At least six others
 should be ready to join this list a decade hence. These then are the
 Nth countries, those nations for whom nuclear-weapon capabilities
 can be secured by their own efforts. What will their choices be?

 The Experience of Britain and France in the Nuclear Club

 Thus far, the nations that have joined the nuclear club have done
 so in the order of their technological and economic capability. For
 the Soviet Union, admission was an overwhelming strategic neces
 sity: for Britain and France, the decision turned not only on strategic
 but also on political and economic considerations, prestige, influence
 in Washington, commercial interests and scientific ambitions, as well
 as other reasons only remotely related to the Russian threat. An
 assessment of what membership has brought Britain and France is
 clearly relevant to whether or not capability alone should continue
 to be the condition on which the decision to qualify is decided.

 Unlike France, Britain's decision to become a nuclear power was
 made at the dawn of the nuclear age, when the consequences of
 success were unclear but full of military promise. From her experi
 ence, however, nuclear weapons are seen to have played a dominant
 but unpredictable role in her changing military posture and accom
 modation. On the point of expectation, however, it is clear that early
 membership has brought them a specially favored relation with the
 United States in the determination of policy and has made possible
 a unique acquisition of American nuclear techniques. Yet from the
 day of her admission to the club in 1952, Britain has had to contend
 with a series of unforeseen difficulties. The first was Russia's un
 expectedly early qualification for membership, so that by the time
 Britain began stockpiling atomic bombs, it was vulnerable both be
 cause of its newly independent position and because of its previous
 acceptance of American bombers on its airfields. Then began under
 joint Anglo-American responsibility the vast military blunder of our
 neglecting conventional war capabilities, in the mistaken view that
 nuclear weapons would do instead. This generated the greatest
 stresses on NATO, quickened the insistence on rearming Germany,
 and introduced tactical nuclear weapons, with no doctrine to cover
 their use.

 With the arrival of nuclear parity in the mid-fifties and the
 imminence of long-range missiles shortly thereafter, the doctrine of

 massive retaliation needed a successor. In 1957 the British Minister
 of Defence stated, "We have decided not to defend the whole coun
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 try, but to defend only our bomber bases," and in 1958 it was affirmed
 that any major acts of aggression by the Russians, even with con
 ventional weapons, would be countered by British nuclear weapons.
 But since it had been made clear that the consequences would likely
 be the total destruction of the country and its people, the credibility
 of this policy was questioned abroad, while at home, the citizenry
 began to take exception to the self-sacrificial role for which they had
 been cast. It was this realization that sparked the campaign for
 nuclear disarmament, "the most powerful non-party political move
 ment since the War," and initiated an intense debate, which has not
 yet reached its zenith, over the wisdom of denouncing membership
 in the nuclear club and setting up a non-nuclear club. This dramatic
 shift recently received the sanction of one of Britain's best known
 writers on military affairs, P. M. S. Blackett, who concluded his
 analysis2:

 In fact, I can see no plausible way in which the European defense com
 munity can survive either with its own nuclear forces or with individual
 national nuclear forces. I feel that the present situation, with an American
 safety catch on all its nuclear weapons, wherever situated, is much more
 stable than either of those alternatives. However, to keep it stable, it is
 essential that Britain renounce her own nuclear forces, otherwise their
 spread to other countries will never be checked.

 In the ethical field as well, new voices, independent of the cam
 paign, called for the redress to the erosion of morals that was required
 to justify the deliberate plan (in certain military circumstances) to
 annihilate tens of millions of men, women, and children, as against
 which the victims of Hitler's gas chambers would hardly be remem
 bered. It remained for Lt.-General Sir John Cowley to sum it up2:

 The professional fighting man chooses death (instead of dishonor) so
 that his country may survive, or, on a grander scale, so that the principles
 for which he is fighting may survive. Now we are facing a somewhat
 different situation, when the reply is not to be given by individuals but by
 countries as a whole. Is it right for the government of a country to choose
 complete destruction of the population rather than some alternative, how
 ever unpleasant? Should we in any circumstances be morally right to
 choose not only the termination of our own existence as a nation, but also
 the existence of future generations of our own countrymen?

 Nor is this the end of Britain's difficulties. Nuclear bombs are
 essentially useless without delivery systems. In attempting to keep
 up with the transition from bomber to missile, Britain has spent more
 than ?100,000,000 on developing the Blue Streak Rocket. Early in
 1960 it became clear that this rocket would be obsolete before it
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 could be tested. It was consigned to the scrap heap, and Britain
 opted out of the missile race. This raised the fundamental question:
 could Britain by itself muster the resources to stay in the nuclear
 race over the long pull and maintain its posture of an independent
 nuclear deterrent?

 Thus the price Britain has paid for membership in the nuclear
 club has been very high and is rising. Yet Britain survives and as a
 nation prospers. Many think that this would probably be the case
 if it had not been a member; but some find grounds for doubt, taking
 unassailable refuge in the indisposition of history to allow experi
 ments to be repeated.

 If we turn to France, matters simplify, since we have to deal only
 with motives and expectations, which de Gaulle and M. Moch have
 articulated rather clearly. The French decision began with the
 proposition that no alliance or commitment would be strong enough
 to compel any nation to risk nuclear destruction to aid another.
 Thus, it is argued, the only nuclear power that will deter an attack
 on France is one that rests entirely in French hands. Some French
 men go on to make three further points: the only nuclear deterrent
 that will protect other European countries is one that lies completely
 in the hands of each country; therefore, each European country
 should have an independent nuclear capability; and since the in
 terests of France are closely enmeshed in those of Europe, France
 will be safer if every major European country has its own nuclear
 weapons. De Gaulle's speeches suggest that the mission of French
 nuclear arms is to build a spearhead of a third force with the rest
 of the "Europe of Six" constituting the shaft of the spear. In Novem
 ber 1959 he stated, "We must have this atomic force, whether we
 build it or buy it." But in the real world of 1960, France does not
 have this choice. Alone, within the next few years, she can only load
 obsolete and highly vulnerable bombers with bomb loads that are
 so indecisive as to make the pretension to a third force a mockery.
 Of course, a major motive in their developing atomic bombs has been
 their hope that the initiation fee for the nuclear club would bring
 with it the privilege of sharing in atomic plenty and the means of
 delivery thereof. This has not been forthcoming, nor can it realisti
 cally be expected that either major nuclear power would yield to
 France the essential components of a third force capable of being
 pointed at any future date in whatever direction France's particular
 idea of "balance" required. Thus, by self-deception, France post
 pones until some future date the reappraisal that tortures Britain
 today. Already many prominent Frenchmen are questioning the
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 wisdom of the present course, and such men as Fran9ois Mauriac,
 Georges Duhamel, and others have denounced the French tests and
 petitioned for the renouncing of nuclear weapons, "thereby bringing
 to other peoples the example of a confident and generous will to
 cooperate and to reinforce the hope of a humane peace which alone
 will permit world disarmament."

 The Smaller Powers and the Nuclear Club

 Despite the sketchiness and unbalance in our summary of the
 British and French experience with membership in the nuclear club,
 it provides invaluable guidelines to other smaller powers pondering
 the decision to join, and it confronts the two major nuclear powers
 with the problems that will be multiplied if membership in the club
 increases.

 If a potential nuclear power judges that its prestige and influence
 outweigh the cost, and that the threat in Britain of the first split of
 its bipartisan defense policy in modem times and the helplessness
 in France to turn a few bombs into a third force are special to those
 countries, there still remains the question of how much security, if
 any, is being bought. For NATO members (and in so far as they are
 free to choose, the Warsaw Pact countries), the strategic arguments
 vis-a-vis a major power threat cannot be dominant, because they
 cannot hope to challenge the massive concentration of explosive
 power and the variety of advanced delivery systems being built up
 in the Soviet Union and the United States. Nor is it reasonable to
 expect that an independent nuclear capability of modest propor
 tions could be used to insure the involvement of the American strik
 ing force in a crisis, although the risk of doing so would be a de
 stabilizing factor. In short, only a rather low-class, apprentice type
 of membership seems to be open in the nuclear club, at least in the
 1960's.

 This conclusion needs perhaps the qualification that those non
 nuclear powers with large land masses should be excepted. The
 reason is that during the coming decade the two major powers will
 have the capability of devastating a physically small country without
 diverting their guard against the other major powers. Communist
 China, India and Australia obviously fit these conditions. For all the
 others a modest nuclear capability carries no real threat in a potential
 conflict with either of the major powers. It could only be punitive
 when used in a first strike, but that would bring a devastating re
 taliation. In a second strike, the result would be the same, but the
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 damage to the major power would be greatly reduced. Even France
 must recognize this inescapable asymmetry.

 For the other European powers, the situation is little different in
 effect. Switzerland, Sweden, Austria, and others enjoy an independ
 ence that rests upon a strong tradition which is protected by virtue
 of the fact that a threat to their independence would produce ten
 sions and the risk of a thermonuclear war quite out of proportion to
 any gain that would come to the instigator. Indeed, it is this condi
 tion, together with the weight of quickly reacting world opinion,
 that extends to all neutrals a protection against military aggression
 that was almost unknown before the nuclear age.

 For the nations somewhat removed from the East-West balance
 of power, considerations of security are focused on other potential
 sources of aggression. If China becomes a nuclear power, India,
 Japan, and even Australia may consider themselves threatened and
 become actively interested in reacting in kind. The common denomi
 nator is the same in all these cases: if a country can gain a nuclear
 capability that is significant in terms of the potential threats it faces,
 it can be strategically justified in doing so.

 This last point suggests that even in Europe, in the shadow of
 the Soviet and American atomic umbrellas, a smaller power may
 develop a small nuclear arsenal, and, by inciting suspicion among
 neighboring states, induce them to proceed likewise to protect them
 selves against a day when the mutual concern of the United States
 and the USSR may be diverted to them. For example, if Spain and
 not France had become the fourth member of the nuclear club, the
 reaction in France could have been accurately predicted. So it is
 that, while most of the smaller powers do not have strategically valid
 reasons to justify nuclear arming, the decision to do so by any of a
 number of individual nations could trigger others into following suit,
 since the threat presented by a nation with a few newly acquired
 nuclear arms is a challenge they could dare to meet.

 Yet strategic considerations, as viewed by the smaller nations, are
 not likely to be the point upon which the decision to acquire nuclear
 arms will turn. A diffusion of nuclear arms is more likely to arise in
 two ways. Other nations experiencing the same heady drive of
 nationalism as is France will find the acquisition of nuclear arms
 irresistible as a source of prestige and a symbol of status. Alter
 natively, if either the Soviet Union or the United States and Britain
 come to believe that a wider dissemination of nuclear weapons is
 inevitable, or if the stresses of the cold war intensify and require the
 ultimate demonstration of faith in "trusted allies," the carte-blanche
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 transfer of nuclear weapons and delivery systems might be expected.
 It is well known that the United States came close to making this
 decision in February 1960, and it can be easily imagined that the
 Soviet Union continues to be hard pressed, particularly at times like
 the Quemoy Crises, to share her atomic plenty with Communist
 China. It may be well to examine briefly the restraints that both the
 nuclear powers and the smaller powers will face in contemplating
 these possible actions.

 The Incentives of the Non-Nuclear Club

 The case for the major nuclear powers' keeping the nuclear club
 limited to its present membership is fairly obvious and this is the
 major motive behind the negotiations for the cessation of nuclear
 tests. First, there is the natural incentive of the nuclear powers to
 keep for themselves the vast military power of nuclear weapons.
 Moreover, the present nuclear powers, having the most to lose if
 nuclear weapons are used, consider themselves the safest keepers.
 And then there is the statistical argument: the fewer fingers on the
 nuclear triggers, the fewer chances of their being pulled. And
 finally, the dissemination of nuclear weapons, once begun, will have
 no limit, so that in the end, nations, or rather national leaders, un
 hampered by the responsibility of the present nuclear powers, will
 be tempted to use them under trivial provocation. This dissociation
 of action from responsibility points the way to atomic chaos, where
 the attacked might not even know the attacker.

 Of course, a number of possibilities exist between the present
 position with Anglo-American and Russian safety catches on all
 nuclear weapons (except those few in French hands) and the ex
 tensive diffusion of such weapons without responsible control. But
 even to proceed from the present position to one in which NATO
 members had independent control of weapons provided to them
 would represent substantial risk to any common defense policy for
 NATO. Given its present centrifugal tensions, it seems unlikely that
 a breakup of NATO into a number of nuclear-armed and mutually
 suspicious states could be avoided. The idea of having a jointly
 operated nuclear deterrent in Europe likewise does not bear inspec
 tion, since it would be too ponderous to be effective and would risk
 the involvement of all the partners by the careless action of any one.

 Nor is the transfer of nuclear weapons to allies any more attractive
 when tactical weapons are considered. This raises the whole un
 settled question of tactical nuclear weapons in the NATO context
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 and can be summarized thus. With no experience in their actual use,
 it remains uncertain how they would be deployed to be effective,
 whether more or fewer troops would be required, how supply would
 be maintained with ports highly vulnerable, how escalation could
 be avoided, how the people one wishes to protect could be saved
 from obliteration and even whether such weapons favor the offense
 or the defense. Obviously, confusion would only be compounded by
 allowing these questions to be judged by a number of independent
 authorities.

 The uncertainties in the use of tactical nuclear weapons remains,
 even when they are under Anglo-American and Russian control. The
 disadvantages to either side that would follow from its initiating
 tactical nuclear war loom so great that it seems safe to predict that
 this possibility would be delayed until all other less dangerous means

 were exhausted. In short, more prolonged exposures to the rigors
 of nuclear strategy have led to increasing disenchantment with pro
 posals for limiting nuclear war. The consequence is a reassessment of
 the role of conventional land armies in dealing with the explosive
 clashes of national wills, so as to maintain a risk that is commensurate
 with the provocation. The basic military mission of NATO is to pro
 vide just such a series of graduated responses. In the end the argu
 ment leads unavoidably to the conclusion that the only sensible mili
 tary policy for the West would be to counter the Soviet conventional
 offensive forces in Europe by conventional counterforces. This con
 clusion immediately suggests that the European democracies should
 again take up the old-fashioned and unpopular job of raising armies
 by conscription-probably no more popular now than when suggested
 in a somewhat different context in 1958 by George Kennan.3 In short,
 the harsh fact is that it is in conventional arms, together with their
 continued development, that the West has been lulled into a danger
 ous neglect, and it is in the redress of this unbalance that the smaller
 powers could make their strongest contribution to the defensive
 strength of NATO. This would mean the abandoning of any pretense
 that the use of nuclear weapons in Europe would be likely to do other
 than lead to widespread nuclear war. But, in exchange, it does pro
 vide a reliable means of dealing with a range of more likely problems,
 a means that is known to favor defense by a factor of at least three,
 and a means in which independent national control can be exercised
 to a large extent.

 Parenthetically, it should be noted that by offering an alternative
 to tactical nuclear weapons this development would indeed con
 tribute to disarmament. Moreover, it would appear likely that any
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 disarmament process will at some stage put considerable reliance on
 conventional forces.

 These views are, of course, quite contrary to those now officially
 held by the French, which by the extension of their logic would lead
 to the development of an independent nuclear capability for every
 nation. By thus littering the world with nuclear booby traps, a fatal
 Soviet-American thermonuclear exchange would almost certainly be
 triggered.

 If we put aside the French view, it would appear that the present
 precarious balance of world power has, nevertheless, a certain
 stability which is vulnerable to an extension of independent nuclear
 capabilities. By abstaining from nuclear weapons, the smaller powers
 can contribute to this stability; by taking certain military measures,
 they can actually strengthen it. But we have not dealt with the
 several positive steps they can take to improve their own security and
 contribute to a less militarized and more peaceful world.

 The Security and Defense of the Smaller Powers

 The military revolution of the postwar period has for all time
 taken from "security" and "defense" much of their meaning. It was
 recently revealed4 that the estimated explosive power of the United
 States's nuclear weapons exceeds the equivalent of ten tons of TNT
 for every inhabitant of the world. If all the other nuclear powers
 together have a similar amount, the total would be an amount of TNT
 sufficient to cover t-he entire land area of the world with a blanket
 an eighth of an inch thick. For a small country, at least, defense
 against this level of explosive power magnified by its radiological
 consequences is, in any direct sense, impossible, and security can
 only really describe the relative effectiveness with which such a
 power is restrained.

 This way of describing by analogy the potential destructiveness
 in which we are immersed is particularly dismal, precisely because
 it pictures a situation in which the destructiveness has spread to its
 limit and is uncontrolled. The source of such security and defensive
 possibilities as the smaller powers may possess derives largely from
 the concentration and control of nuclear power in a few nations.
 Hence, as we have concluded earlier, the security interests of the
 smaller powers lie in keeping nuclear weaponry stored up in a few
 countries, in which the variables affecting its release remain man
 ageable.

 In the area of defense the outlook is not so limited. While the
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 smaller powers would be impotent to deter the major nuclear powers
 if they became bent on mutual destruction, the much more realistic
 concern is the prevention of small wars, or their containment, if they
 do start. Here the smaller powers play a crucial part, beginning with
 the insuring of their own defense and their abstaining from any
 provocative action.

 The defensive posture of a smaller power, directed as it must be
 to a relatively small locale, will be strong only as it incorporates
 purely defensive components. These include reliance on conventional
 forces which have in so many cases proven their value in defense
 over offense. In many instances, the Swiss example of a citizen
 soldiery may be superior to military units on the pattern of World

 War II. As such, they could provide the core of a civil-resistance
 movement on any territory overrun by the invader. The neglect of
 this role, like the neglect of civil defense by the nuclear powers,
 greatly weakens the military posture. However, this is not the place
 to repeat Mr. Kennan's arguments for this course.

 It may be well, however, to introduce one other facet of this situ
 ation, by calling attention to the unique role which chemical (and
 perhaps biological and radiation) weapons can fill in the defense of
 smaller countries. The emotional reactions so often directed against
 these weapons are inconsistent with a realistic appraisal of modern
 weapons. Indeed, with the practical development of nonlethal but
 incapacitative modes of action, these weapons stand alone in allow
 ing an improvement that is not coupled to increased destructiveness.
 And it is in a defensive role for smaller countries that their advantages
 are most obvious. For example, by their use a border can be made
 impassable without destruction and at low cost. The citizenry can
 be provided with inexpensive and effective protection in advance.
 In short, chemical agents are increasingly adaptable to the graduated
 needs of the defense of small countries, and their development and
 use deserve careful reconsideration in the over-all effort to diminish
 the risk of nuclear war by reducing the likelihood of aggressive acts
 by the smaller nations that may by chain reaction lead to an involve
 ment of the major powers.5

 Disarmament and the Smaller Powers

 Beyond the counsel of abstention in regard to nuclear weapons
 and beyond the military preparations for effective defense lie a num
 ber of positive actions by which the smaller powers could guide the
 world through its present perils and on to the ultimate reconciliation
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 of the human race. Several possibilities can be envisaged in which
 the smaller powers could play a leading role.

 The first area in which the smaller powers can demonstrate their
 interest in arms control and disarmament is, of course, by contributing
 ideas and criticism to discussions and negotiations already underway
 or soon to begin in this area. It is widely admitted that the thought
 and planning devoted to problems of arms limitations by the major
 powers is quite inadequate when the magnitude of the problem is
 viewed in perspective. That is, for twenty years there has been a
 ceaseless application of the world's best scientific and technological
 talent, supported by the resources and national will of the great
 powers, to the improvement of competing military forces. The forces
 which this has put in motion easily constitute the most extensive and
 organized effort of modem man. To find a means of controlling and
 reversing this prodigious effort will require much more than the
 modest attempts now underway. With the major powers preoccupied
 with negotiating positions and detailed evaluations, a special need
 could be filled by the smaller powers by initiating new ideas, sug
 gesting means of resolving conflicts and offering their judgment of
 the value of each successive development. Indeed, the complexity
 of the problems that must be solved if disarmament is to be ap
 proached is such that the active, informed, and sustained interest of
 the smaller powers may well be an absolutely essential ingredient
 for maintaining the interest of world opinion as successive attempts
 and failures tend to breed a fatalistic apathy.

 This coin has an opposite side as well: the need for constructive
 cooperation in each stage of arms control that the great powers can
 agree upon. The Nuclear Test Cessation negotiations provide a
 clear and cogent test to the smaller powers on this point. In the
 negotiations themselves the smaller powers do not have a direct voice.
 But by informal approaches and better liaison with the participants
 the informed concern of the smaller powers could have a useful
 impact. If a treaty in this area is achieved, the smaller powers will
 have a new and greater opportunity to contribute. This obviously
 arises because the success of such a Test Cessation Treaty will depend
 upon the agreement to restraints among the smaller powers just as
 much as among the nuclear powers. In this, or whatever may be the
 first disarmament measure agreed to by the major powers, the critical
 phase will be that in which the adherence of all the smaller powers
 (and China) will be sought. It is difficult to foresee a more searching
 test of the concern, the vision, and the diplomatic skill of the smaller
 powers. Their role would be vital in reaching the nearly unanimous

 828



 The Role of the Smaller Powers

 agreement essential to such measures. Failure at this stage would
 bring to an end the disarmament effort that had gone furthest toward
 fulfillment.

 Another example of a situation in which the cooperation of the
 smaller powers would be vital is in the often discussed proposal for
 disengagement, particularly in Europe. The details of the several
 specific proposals need not be discussed here. What is important is
 the growing acceptance of such proposals in the West as well as in the
 East. As the Anglo-American nuclear deterrent becomes less and less
 credible in the eyes of West Europeans, the land defense of their
 homeland receives a higher priority. This is compatible with, and
 could be aided by, the creation of a zone of disengagement in Central
 Europe. With different reasoning, the East European countries are
 led to similar conclusions. As time passes, the Soviets have less need
 on several counts to insist on the political and ideological conformity
 of the members of the Warsaw Pact. Thus, if this is not a misreading
 of the many indications of increasing flexibility, the time is near when
 an initiative by smaller powers may elicit an acceptance of an area
 disengagement by the major powers. Of course, an experiment in
 disengagement, by itself, will not assure progress on the road to
 peace, but it will present new opportunities for the relaxation of
 tension, for the return of more nearly normal contacts in Central
 Europe, and for the trial of a new kind of accommodation between
 East and West. Beyond this, it offers a test case for disarmament,
 since denuclearization and later disarmament itself could find their
 initial trials in this arena.

 In addition to the general area of responsible involvement in the
 planning and early stages of disarmament measures, other roles6 of
 the smaller powers can be mentioned briefly. For example, there is
 the unique role that the smaller powers could play in the evolution
 of a permanent and effective United Nations Emergency Force or
 its equivalent. That this is an urgent need at present and an essential
 device in maintaining a balance of power as disarmament might pro
 ceed has been widely documented. While such a force has often been
 opposed by the Soviet Union and some other nations such as India,
 the establishment of at least a stand-by force has been sanctioned by
 the Uniting for Peace Resolution passed by the United Nations As
 sembly in 1950. Moreover, it is widely agreed that if such a force were
 established on a permanent basis, it should not include permanent
 Council members. Hence, there is here a vital opening for wise
 initiative and concerted action by the smaller powers.

 Third, there will be a large and demanding role for the smaller
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 powers to play if and when disarmament gets under way. Whether
 the route of partial measures or of comprehensive disarmament is fol
 lowed or not, the need for technical and military personnel trained
 in modem weaponry and communications, skilled in languages, com
 petent in administration and perceptive and understanding in human
 relations will be very great indeed.

 Finally, the smaller powers cannot remain oblivious to the op
 portunities for moral leadership that their abstinence from nuclear
 weapons affords. The unselfish aid of many such nations in the area
 of refugee relief testifies to their responsiveness to human need. The
 power of example remains a valid means of influencing the conduct
 of nations as it does the conduct of individuals. The nations that
 share the benefits of industrial civilization are divided by ideological
 prejudices and human passions that many smaller powers can help
 to put into a perspective based on civilized values rather than the
 arbitrament of unreasoned and unlimited power.
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 The Inclusion of Communist China
 in an Arms-Control Program

 COMMUNIST CHINA poses some extremely complex problems for the
 other major powers concerned with world-wide arms control. To
 date, these problems have remained largely in the background, but
 if and when the other powers can make significant progress toward
 international agreements, the dilemmas posed by Peking will come
 rapidly to the forefront. Before that day arrives, they deserve careful
 examination and analysis. Special attention should be devoted to
 nuclear developments in Communist China and their implications
 for the international problem of nuclear arms control.

 When the Chinese Communists came to power just over a decade
 ago, they knew little about modern weapons of mass destruction,
 and apparently Chinese leaders greatly underestimated their signi
 ficance. Soon after Peking's intervention in the Korean War, for
 example, an article published in one of Communist China's principal
 progaganda journals argued that "the atomic bomb itself cannot
 be the decisive factor in a war," since "the more extensive the
 opponent's territory is and the more scattered the opponent's popu
 lation is, the less effective will the atom bomb be."'' Three years of
 war in Korea clearly had a profound impact, however, on the
 military-strategic thinking of Peking's leaders and greatly spurred
 the modernization, with Soviet assistance, of Communist China's
 entire military establishment.

 Not long after the war, the Chinese Communists, aided by the
 Russians, began moving toward what was to become a major drive
 to foster modern science and, more specifically, to prepare China
 for the atomic age. In 1954 a Sino-Soviet Scientific and Technical
 Cooperation Commission was established.2 A few months later, in
 January 1955, Moscow launched an important special program of
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 "scientific and technical assistance" to other Communist bloc coun
 tries-including China-for the development of "atomic energy for
 peaceful purposes," and promised to supply them with research
 reactors and "the necessary amounts of fissionable materials for the
 reactors and for research purposes."3 Shortly thereafter, the Chinese
 Communists and the Russians signed an implementing agreement
 for cooperation in the atomic energy field.4 And finally, in January
 1956 Premier Chou En-lai publicly revealed that a twelve-year plan
 covering 1956-1967 was being mapped out "to introduce the world's
 most advanced scientific achievements" into China.5

 In this 1954-1956 period, the Chinese Communists still had little
 to say publicly about their intentions regarding atomic bombs, but
 it is significant that they showed signs of adopting for the first time

 what was, in effect, a kind of nuclear posture, emphasizing in their
 propaganda aimed at the Japanese the vulnerability of Japan to
 atomic warfare. And they proceeded without delay to construct
 the research reactor provided by the Russians.

 During the first half of 1958, as a reactor near Peking neared
 completion, and only a few months before the Chinese Communists
 initiated the second Quemoy crisis, the first hints appeared of Com

 munist China's intention ultimately to obtain nuclear weapons. The
 initial statement of this intention was made by Peking's Foreign

 Minister, Ch'en Yi, in May 1958, during an interview with some
 German correspondents. Exactly what he said is not wholly clear,
 since the reports on the interview vary. One correspondent quoted
 him as saying, "At the moment China does not own atomic weapons,
 but we shall have t-hem in the future."6 Another correspondent
 implied, however, that the statement had been somewhat more
 ambiguous and conditional; he reported that Ch'en said: "No Asian
 country possesses long-range atomic weapons, not even China. If the
 U.S. should station such weapons in Asia, Peking would examine
 if China, too, must have nuclear weapons, because such American
 weapons would be chiefly directed against China."7 The implied
 waring that Communist China might well obtain nuclear weapons
 was clear, in any case.

 During the same month (May 1958) a top Chinese Communist
 military leader also declared that it was Peking's intention to obtain
 nuclear weapons; his statement was more specific and unambiguous.
 In an article in a Chinese Commst military journal, Chieh Fang
 Chun Pao, Peking's Air Force Commander Liu Ya-lou said: "China's
 working class and scientists will certainly be able to make the most
 up-to-date aircraft and atomic bombs in the not distant future."8
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 Then, in July 1959, the Italian Communist Party paper Unita quoted
 the Vietnamese Communist leader Ho Chi-Minh as saying, "In the
 not distant future, the Chinese as well will have atomic bombs."9

 During the period marked by these various statements, there
 were a number of indications that the Chinese Communists might
 be applying increased pressure on the Soviet Union to provide China
 with stronger military backing in the nuclear field, as well as in other
 military fields. In fact, if the events before, during, and after the
 1958 offshore islands crisis are carefully analyzed, in retrospect it
 appears either that Peking consciously and successfully exerted
 pressure on Moscow to extract promises of significantly increased
 nuclear support, or, alternatively, that prior to the crisis Moscow had
 agreed to play a supporting role that implied a willingness to make
 such commitments. Khrushchev made several statements during the
 crisis which went far beyond the pledges inherent in the 1950 Sino
 Soviet alliance. On 19 September, for example, in a letter to Presi
 dent Eisenhower, he declared: "I must tell you outright, Mr. Presi
 dent, that atomic blackmail with regard to the People's Republic of
 China will intimidate neither us nor the People's Republic of China.
 Those who harbor plans of an atomic attack on the People's Republic
 of China should not forget that the other side too has atomic and
 hydrogen weapons and the appropriate means to deliver them and,
 if the People's Republic of China falls victim to such an attack, the
 aggressor will at once get rebuffed by the same means."10 Apparently
 the Soviet Union has now, in effect, committed itself either to use
 nuclear weapons itself to support Peking, or to turn over nuclear
 weapons to the Chinese Communists, in the event of a nuclear attack
 against the China mainland.

 Since 1958, there have been a variety of reports-of varying
 credibility-which suggest that Peking has been moving steadily
 toward the goal of acquiring a capability of its own to wage nuclear
 war. In the summer of 1959, for example, Governor Averell Harri
 man reported that Khrushchev had told him, in an interview in the
 USSR, that Russia had shipped numerous rockets to China..1 In
 June 1959, a Christian Science Monitor report from Singapore, citing
 "military intelligence experts" there, declared that it was '"known"
 that a Soviet military mission with four high-ranking generals was
 currently in Communist China advising on the modernization and
 reorganization of Peking's army; the report further stated that China
 was believed to be forming some pentomic divisions capable of using
 "nuclear tactical equipment."12 In the early autumn a similar report
 regarding Soviet assistance for the organization of pentomic divisions
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 in Communist China was dispatched from Hong Kong to the New
 York Times. 13 In January 1960, another New York Times story from
 Washington, D.C., cited a "government intelligence report" pre
 dicting that Communist China would be able to launch an earth
 satellite in two years, possibly with Russian rockets if not its own,
 and asserted that the Chinese Communists had started a rocket
 program of their own.14 And in February 1960, a Chinese Nationalist
 Defense Ministry spokesman declared that the Chinese Communists
 had already constructed a string of rocket bases along the China
 coast.'5

 The most extensive of all claims to date concerning Peking's
 recent progress toward membership in the "nuclear club" appeared
 in January 1960, in a Hong Kong datelined story in U.S. News and

 World Report, written by a correspondent who cited "intelligence
 experts in Hong Kong" as his source. This article claimed that, in
 addition to the one known Chinese research reactor, Communist
 China has already built one other reactor in northern Manchuria and
 is in the process of constructing two more, one at Sian in northwest

 China and another at Chungking in the southwest. On the basis of this
 information, the author asserted, 'Experts here [in Hong Kong] now
 believe Communist China will be able to fire its first atomic device
 late in 1961 or early in 1962." 16

 It is difficult to evaluate these fragmentary reports and bits of
 data; conceivably, some may be based partially on speculation, or
 misinformation. Yet even if one discounts all such reports and ex
 amines only the most reliable data on nuclear developments in Com
 munist China, the known facts point to conclusions about Peking's
 potential for developing an independent capacity to produce nuclear
 weapons which provide no basis for complacency.

 It seems clear from the known facts that Communist China is cur
 rently developing the basic resources, technical skills, and equipment
 necessary to produce and explode a nuclear device in the relatively
 near future. It is believed to be mining uranium in Sinkiang, and it is
 significant that when the Soviet Union announced in January 1955
 that it would help Peking build a research reactor and would provide
 it with fissionable materials, Moscow stated that the Chinese were
 "supplying appropriate raw materials to the Soviet Union."'17 In any
 case, China is receiving some enriched uranium from the Russians.
 Communist China's pool of technically qualified personnel is clearly
 growing quite rapidly, and Peking may already have enough scien
 tists competent in nuclear matters to produce and explode an atomic
 device. Some of them have been trained at the Joint Institute of
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 Nuclear Research established in the USSR in 1956.18 In 1958, Peking
 established its own Institute of Atomic Energy Research, headed by
 a former collaborator of Joliot-Curie.19 Most important, the Chinese
 Communists now have in operation the basic facilities necessary both
 to conduct the required research and to produce the needed pluto
 nium in order to construct an atomic device. These facilities include
 a research reactor of from six and a half to ten megawatts, a twenty
 five-MeV. cyclotron, and an accelerator provided by the Soviet
 Union, as well as a high-tension multiplier and several accelerators
 built by the Chinese themselves.20

 The reactor, which has been operating since June 1958, is a heavy
 water research model, originally rated at six and a half megawatts by
 the Russians but capable of operating at a higher level and now
 classed as a seven-to-ten-megawatt reactor by the head of the Chinese
 Institute of Atomic Energy Research. Its fuel consists of enriched
 uranium (enriched to 2 percent in isotope content of U-235) supplied
 by the Soviet Union. According to one careful estimate,21 this reactor
 could produce enough plutonium in approximately four and a half
 years for the manufacture of a nuclear bomb or device with an ex
 plosive power of roughly twenty kilotons-approximately the size of
 the Nagasaki blast in 1945. If one assumes that the Chinese Com

 munists have in fact used the reactor for this purpose since mid-1958,
 this means that with the output of this one reactor the Chinese Com

 munists conceivably could build and explode an atomic device by
 mid-1963.

 This estimate indicates when the Chinese Communists might be
 able to produce an atomic explosion "on their own," but it assumes
 at least a minimum degree of continued Soviet cooperation. First of
 all, it assumes that the Russians are willing to provide the Chinese
 with continuous fuel loadings, and second, that Peking is not, and
 will not be, restricted in how it can use the plutonium produced by
 the reactor.

 This does not mean, however, that one must assume that the
 Russians are necessarily enthusiastic about the prospect of Com
 munist China developing an independent nuclear capacity. It seems
 likely, in fact, that while the Soviet Union has probably felt-perhaps
 under continuous pressure and prodding from Peking-that in order
 to maintain the solidarity of the Sino-Soviet alliance it must provide
 the Chinese Communists with at least minimum assistance in the
 nuclear field, it has probably also felt quite ambivalent about the
 prospect of Communist China joining the "nuclear club." A number
 of facts suggest such an ambivalence on the Soviet part.
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 It is worth noting that the research reactors given to Communist
 China and Yugoslavia by the Russians are different from those given
 to the European satellite states; although technically they are better
 reactors, with a higher operating level, it may be significant that as
 fuel they use uranium which is enriched with only 2 percent U-235,
 while the reactors in the satellites, where the Russians exercise firm
 political control, are more standard Soviet models using fuel enriched
 with 10 percent U-235 (a grade of U-235 which, if diverted, could
 be reprocessed far more easily to weapon grade than can 2 percent
 material) 22 - may also be significant that, despite an obvious desire
 on the part of the Chinese Communists to obtain power reactors
 (apart from their economic value, such reactors can use natural
 uranium for fuel, and can produce large quantities of plutonium
 usable for weapons purposes), the Russians have still not made a
 power reactor available to Peking, even though they have promised
 them to several satellite nations.23 Certain other aspects of Soviet
 policies, particularly in the period since 1957, may provide additional
 clues to Soviet attitudes toward Communist China and the nuclear
 weapons problem. Since late 1957, for example, it has been the
 Russians, interestingly enough, rather than the Chinese who have
 taken the initiative in promoting the idea of a "nuclear free zone" in
 Asia, and Peking, while it eventually endorsed the idea in a dutiful
 fashion, at no time has seemed to show great enthusiasm for it.24 It
 is also noteworthy that while the Soviet Union since 1957 has shown
 increasing signs of a desire at least to negotiate seriously with the

 Western powers about arms control, and since 1958 has promoted
 its "peaceful coexistence" line in a most energetic fashion, Communist
 China in this period has shown little interest in the arms-control
 problem; on several occasions it has adopted a militant posture on
 issues directly affecting its interests; and it has made a number of
 official declarations which seemed out of step with current Soviet
 policy.25 One of the most specific hints of a possible divergence
 between the Russians, with their energetic advocacy of nuclear
 arms control (including a test ban) and the Chinese Communists,
 with their presumed desire to join the "nuclear club," was made by
 Mikoyan in February 1960. After delivering a speech in Oslo to
 the Norwegian Students Association, Mikoyan was asked what effects
 the recent French atomic explosion would have on "peaceful co
 existence" and whether it would lead Communist China also to desire
 possession of atomic bombs. "We wish to forbid all atomic tests,"
 he is reported to have replied. "If there will be no agreement on this,
 China may have atomic weapons. The sooner we get an agreement
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 the greater are the chances that there will be no more explosions."126
 However, while reassuring inferences might be drawn from

 statements of this sort, it would be unwise to do so; as Secretary of
 State Christian Herter has pointed out, things may be more compli
 cated than t-hey seem. "The Chinese at the present time are taking
 a very different line from the point of view of relaxation of tensions,
 if you want to call it that, than are the Russians," Herter said at a
 press conference in April 1960. "Whether this is a deliberate play
 between the two of them or whether they are actually taking
 different lines, it's very difficult to tell."27

 In the light of the above, plus what is known in more general
 terms about the character of the Chinese Communist regime and
 its present leadership, it seems reasonable, prudent, and necessary
 to assume not only that Peking will attempt to join the "nuclear club"
 as soon as possible, but also that it may be able to do so within a
 relatively short period of time-perhaps within the next three years.

 In attempting to estimate the possible consequences of this
 eventuality, it is necessary to keep a number of important factors
 in mind. First of all, Communist China's leaders are clearly deter

 mined to achieve major power status, and, as their power grows,
 their demands for international acceptance, and for a greater voice
 in world affairs, might well become increasingly strident and insistent.

 Even more important, perhaps, it would be a mistake to ignore
 the fact that Communist China is at present a frustrated nation, and
 the combination of great ambitions, growing power, and deep frus
 tration can be a dangerous mixture. Of all the major powers,
 Communist China is the only one with significant unsatisfied claims
 to territories that it promises ultimately to "liberate," by military
 force if necessary. (The offshore islands and Taiwan are by far
 the most important of these.) It is also the only major power that
 is excluded from the most important international councils.

 Moreover, if one compares Peking's leaders with those of the
 other major powers, even including the Soviet Union, they still
 appear to be motivated by a particularly strong revolutionary zeal,
 which greatly affects their view of the world. These leaders have
 shown little evidence to date that they consider international sta
 bility-even military stability in a precarious nuclear age-to be an
 important goal.

 Contrary to widespread opinion, the Chinese Communists are
 by no means wholly rigid or reckless; they are, in fact, capable of
 calculated self-control and restraint, as well as considerable agility
 and flexibility, at least in a tactical sense. But there is little to
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 indicate that they regard tensions and crises as being necessarily
 undesirable; on the contrary they seem to regard them as an impor
 tant part of the essential stuff of which the dialectic of history is
 made. One might add that it is dificult to know how fully they
 understand, even now, the nature of the risks of modem nuclear
 warfare.

 Given the nature of the Chinese Communists' motivations, goals,
 and patterns of behavior, the prospect of Peking's acquiring an
 independent nuclear capacity is an extremely disquieting one. It
 poses the "nth power problem" to the nth degree. The initial impact
 of Communist China's joining the "nuclear club" by exploding either
 a bomb or some other sort of nuclear device would doubtless be
 more psychological than military, but Peking would certainly exploit
 this impact to the maximum to build up China's prestige and give
 added weight to all of its claims and policies.

 Then, if it began slowly to accumulate even a few bombs (it
 would take several years to build a stockpile of any real size), Com
 munist China might well be tempted to exert increased military
 pressures on neighboring countries, or to adopt a nuclear posture
 in support of friendly insurrectionary forces in these countries, or to
 try outright nuclear blackmail in certain situations. Even if it re
 frained from overt pressures and threats, while switching back to
 tactics placing increased stress upon "peaceful coexistence"-which
 is possible-its possession of nuclear weapons might nevertheless add
 greatly to Communist China's influence. Doubtless Peking would
 attempt to deter the United States from intervening in Asian crises
 and would do its utmost to neutralize American nuclear power in the
 region (perhaps especially in the area of the offshore islands and
 Taiwan Strait); it might attempt to do this by threatening, in effect,
 to trigger a nuclear conflict which could soon involve the Soviet
 Union and thereby expand to global war. Even an implied threat
 that it might do this would carry a good deal of force. It is very
 possible, in short, that the situation in East Asia, which is already
 sufficiently unstable, as the history of the past decade amply demon
 strates, could become considerably more dangerous and volatile if
 and when Peking joins the nuclear powers.

 The desirability of forestalling these consequences is hardly argu
 able, but in realistic terms the possibilities of doing so seem relatively
 unfavorable. Perhaps the first requirements for a successful effort to
 prevent the consequences suggested above would be: the conclusion
 of an effective atomic test ban; Peking's adherence to it; and ade
 quate inspection within Communist China to enforce Peking's verbal
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 commitments. However, even this would not necessarily prevent
 the Chinese Communists from accumulating fissionable material and
 constructing "primitive" bombs, without testing them. The fact that
 all four of the present nuclear powers successsfully exploded their
 first devices would probably lend credibility to any claims, or sus
 picions, that Peking had accumulated a supply of fissionable material,
 and had built up a stockpile of usable "primitive" bombs, even with
 out testing.

 The only really dependable means of ensuring that the Chinese
 Communists could not carry out a clandestine program to produce
 nuclear weapons would be to conclude an international agreement,
 with Peking's participation, for the control of all fissionable materials,
 a program that would require on-the-spot inspection at every nuclear
 reactor.

 While a test ban would not, in and of itself, provide foolproof
 safeguards against Communist China's developing a program to
 produce atomic bombs, there are many who argue that it is an
 important first step, and it is amply clear that even this "first step"
 toward world-wide nuclear arms control cannot be made effective
 and enforceable unless the Chinese Communists are ultimately in
 cluded. Technical studies of the detection problem leave little room
 for doubt on this score. On the basis of preliminary studies, experts
 have maintained that any world-wide monitoring and inspection
 network would probably require at least thirty-seven manned posts
 on the Asian mainland, about twelve of them on Chinese Communist
 territory, in order to ensure that a reasonable proportion of all under
 ground explosions of over nineteen kilotons could be detected and
 identified.28 Recent studies of the muffling of underground explo
 sions indicate that probably many more posts would be required.
 However many posts may be necessary, unless there were adequate
 coverage of the China mainland, either Peking itself could in due
 time conduct small underground explosions, or it could, at any time,
 permit its Soviet ally to do so.

 Since even the "first step" toward international controls of nuclear
 weapons cannot be effectively implemented without Peking's par
 ticipation, it seems clear that the key question (assuming interna
 tional agreements on nuclear controls are practicable at all) is not

 whether Communist China should be included, but rather how and
 when.

 Current United States policy on this question, and the assump
 tions which seem to underlie it, deserve careful examination. Briefly
 stated, the present policy seems to be that, if and when the nations
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 currently negotiating on arms control can reach agreements, then
 the need to make these agreements fully effective will require con
 sideration of how to obtain Peking's adherence, but that in the
 interim it is not necessary either to bring Communist China into
 the negotiations, or to take preparatory steps to lay the groundwork
 for dealing with Peking at some later stage. Unlike his predecessor,
 who seemed to evade the issue of whether it would be necessary
 eventually for the United States to negotiate directly with Com
 munist China on arms control, Secretary of State Herter has stated
 that it is "wholly possible" that at some stage the Chinese Com

 munists will be brought into disarmament discussions.29 He has also
 said, however, that he did not "'see the necessity of bringing Red
 China in until the nations that are going to be sitting at that table
 come nearer to agreement,"80 and that he does not think negotiating
 with Peking on arms control "would necessarily require Communist
 Chinese membership in the United Nations any more than it would
 require recognition by any power of China."31

 This position seems to rest on some optimistic, and perhaps
 dubious, assumptions. First of all, it seems to assume that, if and
 when Peking is brought directly into the arms-control picture, even
 if it tries to exploit the situation by bargaining for recognition, United
 Nations membership, or other political gains, there will not be any
 necessity to make concessions or to deal with broad political ques
 tions that would immensely complicate the problem from the
 American viewpoint. This hope seems to be based, in part at least,
 upon the assumption either that the Soviet Union would exert suf
 ficient pressure on Peking to induce it to adhere to any agreements
 previously endorsed by the Russians, or that there would be other
 imperatives which would impel the Chinese Communists to co
 operate even if they could not achieve any of their major current
 political aims or claims.

 In realistic terms, the prospects may be much less optimistic than
 assumptions such as these would seem to imply. While there is
 no doubt that theoretically Peking could adhere to, and participate
 in, any arms-control agreement previously concluded by the other

 major powers without its being accorded diplomatic recognition or
 a seat in any existing international organization (the Soviet Union
 adhered to the Kellogg Treaty for outlawing war in 1928 when
 Moscow was still not a member of the League of Nations or recog
 nized by the United States), the prospect that Communist China
 would actually do so, and would forego raising broad political ques
 tions, seems very dubious.
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 Peking has not shed very much light on its intentions in this
 regard, but it has made it clear that it cannot be expected auto
 matically to adhere to any arms agreements concluded by the other
 powers. "Any international disarmament agreement which is arrived
 at without formal participation of the Chinese People's Republic
 or signature of its delegates cannot, of course, have any binding
 force on China," Foreign Minister Ch'en Yi said in January 1960.32
 Probably the key words in this statement are "formal participation"
 which doubtless mean participation in the basic negotiations-and
 one fundamental question which they raise is what Peking might
 demand as the price of its participation and agreement.

 Judging by the Chinese Communists' behavior in international
 affairs throughout most of the past decade, it seems highly probable
 that, if invited to adhere to an arms-control agreement, they would
 engage in some very hard bargaining. They might, in fact, bargain for
 sizable political gains as the price of even agreeing to negotiate. Con
 ceivably, they might raise not only issues such as United Nations
 membership and recognition but also their territorial claims to the
 offshore islands and Taiwan. Moreover, whatever price they might
 try to exact as the precondition of negotiating, it is very possible
 that, even after agreeing to talk, they might demand major con
 cessions by the United States-such as, perhaps, the withdrawal of
 all American nuclear weapons from the Asian region. They might
 insist on going over the ground already covered by the other powers,
 raising again many of the technical issues concerning inspection and
 control (as they would affect China specifically) which from the
 start have required long and excruciating negotiations between the

 Western powers and the Soviet Union. Their bargaining position in
 such a situation would be a relatively strong one, since really they
 could bargain by merely doing nothing-by being obstructionist
 in the hope that the pressures of world opinion might ultimately
 impel the Western powers to make concessions.

 What are the prospects that the Soviet Union might be induced
 to bring effective pressure on Communist China to cooperate on
 arms control? As noted already, there are reasons to believe not
 only that Moscow is more concerned about the need for arms con
 trol than Peking, but also that it may have definite reservations about
 the possibility of Peking's becoming a nuclear power. Yet the
 character and evolution of Sino-Soviet relations over the past decade
 provide little basis for hope that Moscow could or would force the
 Chinese Communists to cooperate on arms control if Peking were to
 decide firmly to be obstructionist. The record of recent years indi
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 cates that the Russians do not dictate to the Chinese Communists:
 they negotiate with them. It also indicates that preservation of the
 Sino-Soviet alliance is still of primary importance to both Moscow
 and Peking and takes precedence over lesser aims and considerations.
 None of this should be taken to mean that every effort should not
 be made to induce Moscow to exert pressures on Peking to cooperate.
 It does mean, however, that the Russians may not be willing to exert
 very strong pressures-which might threaten the basic solidarity
 of the Sino-Soviet alliance-and that consequently it seems unlikely
 that the Western powers can rely on the Russians to solve their
 problem of how to deal with the Chinese.

 All of this leads to a question which may be at the heart of the
 matter: to what extent is it realistic even to consider the possibility
 of arms-control agreements with Communist China as long as the
 present over-all political situation in East Asia remains unchanged?

 In the hearings on disarmament and foreign policy held by the
 Disarmament Subcommittee of the Senate Committee on Foreign
 Relations in 1959, one distinguished observer, concerned primarily
 with European rather than Asian problems, declared: "It is the politi
 cal issues which are basic . . . armaments are more apt to be a
 function of political disagreement than vice versa, and ... efforts to
 reduce tensions by seeking agreement on the reduction and control
 of armaments, while leaving the political issues unresolved, are not
 hopeful."33 If this statement has relevance to the situation in Europe,
 it doubtless has even more relevance to East Asia.

 At present the existing tensions and conflicts of interest in East
 Asia are so fundamental that one can question whether there is any
 immediate prospect of discovering successful approaches to the basic
 problem of arms control in that area. And if, as seems to be the case,
 even a "first step" on the international arms-control problem, such
 as a nuclear test ban, must be dealt with on a world-wide basis to
 be effective, this fact poses some far-reaching dilemmas.

 Does this suggest that, if the current arms-control negotiations
 do achieve some success, the United States must consider making
 major political concessions in order to obtain Peking's cooperation?
 There is no easy answer to this question. But there are cogent
 arguments against the idea of making major concessions to Com
 munist China under duress; the political effects of such concessions
 on the United States' allies in Asia, and even, for that matter, upon
 the neutralist nations-might be extremely adverse. Perhaps, there
 fore, if arms control is important, and if the implementation of world
 wide arms control will require Peking's participation, and if this

 842



 Communist China

 seems unachievable or impractical unless there is some lessening of
 existing tensions in East Asia, the most reasonable course of action
 might be for the United States government to take the initiative in
 pressing much more actively to stabilize the existing situation
 throughout the East Asian region and to reduce existing tensions,

 modifying its present policies toward China in whatever ways seem
 possible and desirable toward this end.

 Such a course of action would require a careful re-examination
 of United States policy toward China and a realistic determination
 of what is negotiable or adaptable in that policy. This is an area of
 great controversy in the United States. However, it is the author's
 view34 that, while there is no room for negotiation or change in the
 United States' basic commitment to defend Taiwan and the other
 non-Communist states bordering Communist China against aggres
 sion, the United States can legitimately explore the possibilities for
 a constructive change of posture with respect to the offshore islands,
 Peking's representation in the United Nations, and the possibility of
 de facto, or ultimately even de jure, American recognition of the
 Chinese Communist regime's jurisdiction on the mainland of China.
 A more flexible American policy would not necessarily elicit immedi
 ate concessions from Peking, but, if it tended over time to reduce
 the intensity of existing conflicts of interests in East Asia, the possi
 bility of considering arms control negotiations relating to that area
 would certainly be improved.

 Throughout this discussion, it has been assumed that the issues
 of nuclear arms control-starting with the problem of enforcing a
 test ban-will come to the forefront in relation to China before
 issues of general disarmament. Perhaps at least a postscript should
 be added on the relation of the Peking regime to the problem of
 general disarmament.

 While Peking's relation to the problem of nuclear controls is
 based on the fact that it has the potentiality of becoming a nuclear
 power and is a]ready allied with one, it would be a dangerous error
 to forget that Communist China is already a major power in terns
 of military manpower and conventional weapons. Over most of the
 past decade, it has posed a serious threat to the stability of East Asia
 despite its lack of nuclear weapons. It possesses a regular army of
 about two and a half million men; at present this is the second largest
 army in the world, and if the Soviet Union carries out its promised
 manpower cuts it may become the first. Peking also maintains siz
 able public security forces, a large organized reserve, and huge

 843



 A. DOAK BARNETT

 militia forces. In addition, its air force of at least 2,500 planes-1,800
 or more of which are jets-is the largest in Asia and can hardly be
 ignored.35 Peking's total forces are greater, in fact, than those of
 all the other nations of non-Communist East Asia combined. The
 principal basis for maintaining any sort of military balance in that
 region over the past decade has been the fact that the United States
 has backed up the weaker forces of the non-Communist nations in
 the area, and, since the Korean war, the Communists have had to
 weigh the possibilities of American intervention in any important
 conflict in that region.

 Considering the size of Peking's conventional forces, it seems
 clear that no general disarmament program involving a world-wide
 reduction of forces would be practicable without Communist China's
 participation. Moreover, since progress toward the achievement of
 effective agreements on comprehensive disarmament would, under
 the best possible circumstances, take considerable time, in the short
 run the United States, while working toward nuclear arms control,
 must devote increased attention to the improvement of its capacities
 to meet a variety of possible Chinese Communist threats with con
 ventional military forces. It is true that this further complicates an
 already extremely perplexing problem, but there is little merit in
 ignoring complexities that are real and inescapable.

 REFERENCES

 1 Current Affairs Handbook, Peking, vol. 1, no. 2, 5 November 1950; Current
 Background (American Consulate-General, Hong Kong) no. 32,29 November
 1950, p. 10. There were several articles at that time in China with a line of
 this sort.

 2 See NCNA (New China News Agency), 12 October 1954, SCMP (Survey
 of the China Mainland Press, American Consulate-General, Hong Kong) 906,
 12 October 1954, p. 6.

 3 George A. Modelski, Atomic Energy in the Communist Bloc (Melbourne:
 Melboume University Press, 1959) p. 125.

 4 See NCNA, 30 April 1955, SCMP 1038, 30 April-2 May 1955, p. 16.
 5 NCNA, 29 January 1956, in Modelski, Atomic Energy, p. 187.
 6 Die Welt (Hamburg), 12 May 1958.
 7 Stuttgarter Zeitung, 12 May 1958.
 8 Chieh Fang Chun Pao, 23 May 1958. SCMP 1900, 24 November 1958, p. 9.

 See also Washington Post and Times Herald, 19 July 1959.
 9 Unitt (Rome), 1 July 1959. See also the Washington Post and Times Herald,

 19 July 1959.

 844



 Communist China

 10 New York Times, 20 September 1958.
 11 John L. Steele, Life, 13 July 1959, p. 36. Such rockets are probably short

 range weapons rather than long-range missiles. But even short-range rockets
 (and Peking's IL-28 bombers) could reach most possible targets in East Asia.

 12 Christian Science Monitor, 25 June 1959.
 13 New York Times, 18 September 1959.
 14 New York Times, 11 January 1960.
 15 New York Times, 20 February 1960.
 16 U.S. News and World Report, 11 January 1960, pp. 47-48. (In April 1960,

 Premier Chou reportedly told a Burmese official that Communist China
 expects to build atomic submarines within five years. New York Times, 17
 April 1960.)

 17 Modelski, Atomic Energy, p. 125.
 18 Ch'ien San-ch'iang, "China Marches Forward in Big Strides in Regard to

 the Peaceful Use of Atomic Energy," People's Daily (Peking), 11 October
 1959; Current Background, no. 608, 8 January 1960, pp. 12-18.

 19 Ch'ien San-ch'iang. See Modelsld, Atomic Energy, p. 192.
 20 Ch'ien, "China Marches Forward," p. 14.
 21 The data and analysis here are based on a personal communication from

 Arnold Kramish (Rand Corporation).
 22 Ibid.
 23 See Ch'ien, "China Marches Forward," p. 18.
 24 See Washington Post and Times Herald, 19 July 1959.
 25 See, for example, New York Times, 3 April 1960.
 26 Arbeiderbladet (Oslo), 15 February 1960.
 27 New York Times, 9 Aprfl 1960.
 28 See Disarmament and Foreign Policy, Hearings, Subcommittee on Disarma

 ment, Committee on Foreign Relations, U.S. Senate, 86th Congress, 1st
 Session (Washington, D.C.: Government Printing Office, 1959), part 1, pp. 4,
 96.

 29 Text of Remarks by the Honorable Christian A. Herter, Department of State
 Press Release No. 667, 23 September 1959, p. 7.

 30 Ibid.
 31 Secretary Herter's News Conference of 8 February 1960, Department of State

 Press Release No. 53, 8 February 1960, pp. 3-4, 7.
 32 New York Times, 22 January 1960.
 33 George Kennan, Disarmament and Foreign Policy, part 2, p. 204.
 34 For further elaboration, see A. D. Barnett, Communist China and Asia:

 Challenge to American Policy (New York: Harper and Brothers, 1960), esp.
 chapters 13-15.

 35 Ibid., chapter 6.

 845



 KENNETH E. BOULDING

 The Domestic Implications of Arms Control

 THE DISCUSSION of the domestic implications of arms control, for the
 United States or for other countries, depends greatly on the concept
 of arms control which is in the mind of the discussant. The very
 discussion of arms control is an indication that unilateral national
 defense is unsatisfactory and that some substitute is to be sought.
 The nature of the dissatisfaction, however, and the nature of the
 substitute, is subject to wide variation even among the authors of
 this group of essays. The concept of arms control as "military co
 operation with potential enemies" seems to me the most fruitful,
 especially as extended to include the concept of organization for all
 kinds of cooperation with potential enemies designed to produce
 mutual security and to reduce enmity.

 This concept is clearly shocking to those who are emotionally
 committed to the ethic of unilateral national defense, or those whose
 hatred of the potential enemy is so intense that they cannot bear
 the thought of cooperation. It is, however, a concept which is being
 forced upon us by the nature of modern war. So little serious intel
 lectual attention has been given to the problem, however, in com
 parison with the enormous effort devoted to unilateral national
 defense, that we find ourselves on the threshold of doomsday un
 prepared to spell out even the larger framework of the changes which
 are now necessary in the world social system if man is to survive.

 We do not even know, for instance, whether arms control will
 in fact lead to less government spending on defense, including the
 costs of inspection or of inter-armed-force or inter-nation organiza
 tion. There are those who argue that arms control might lead to a
 larger military budget, especially if control were confined to the
 weapons of mass destruction. In the absence of adequate informa
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 tion on this point, any discussion of domestic implications must be
 highly speculative. It is important, however, not merely to speculate
 but also to build theoretical and statistical models of the domestic
 social system which can accommodate a number of different possi
 bilities, even quite extreme cases. The economic system is that part
 of the social system in which such model building is most highly ad
 vanced, and where therefore the effects of various patterns of arms
 control can be most clearly followed. The economic system, how
 ever, is highly dependent on political decisions and on psychological
 attitudes, and we cannot be content with a mere economic analysis.
 Economic analysis, however, is a good place to begin, not only be
 cause in the present state of knowledge it offers the best chance of
 success, but also because in the minds of many people, and especially
 noneconomists, the economic consequences of arms control, and es
 pecially of disarmament, are a source of real anxiety.

 The anxiety stems from the association of disarmament with de
 pression and with extensive economic dislocation. The prosperity of
 the 1940's and 1950's, by contrast with the misery of the 1930's, is
 associated, whether the association is justified or not, in the minds of
 many people with the high level of war and defense expenditures in
 the former periods, and with the low level in the latter. The memo
 ries of the Great Depression are still strong in the minds of the mid
 dle-aged and the powerful, and the fear of another such experience,
 though by now driven down into the unconscious, is an active de
 terminant of our value system. Nobody wants to suggest that the
 United States would deliberately sabotage an attempt at arms con
 trol because of this fear of depression; the frivolity and hypocrisy

 with which the subject of disarmament was treated in official circles
 in the pre-sputnik era was due almost entirely to an emotional and
 intellectual commitment to unilateral national defense, not to any
 fear of economic consequences.

 Nevertheless, it is important to examine, and if possible to remove,
 this economic anxiety. Arms control is going to be a very difficult
 road to find, beset with legitimate anxieties and risky decisions. The
 advance clearing away of minor obstacles, illegitimate and unneces
 sary anxieties, and falsely imagined risks is an important part of the
 pathfinding process. It would be unspeakably tragic if t-he great
 moment in history arrived at which opportunity presented itself
 for a transition from the present system (the road to doomsday) to
 a system which offered at least a chance of human security and
 decency, and if we then found that illusions about economic systems
 caused us to stumble and take the wrong road.

 847



 KENNETH E. BOULDING

 There are, then, three major domestic economic problems which
 arms control may represent, summarized as conversion, stabilization,
 and growth. These are all general problems of the economy and are
 not peculiar to arms control. Conversion is the problem of how to
 adjust the structure of production in the economy-that is, the com
 modity mix of total output-to shifts in the structure of total demand,
 public and private. Stabilization is the problem of how to control the
 vicious dynamic processes of deflation, depression, and unemploy
 ment, on the one hand, or inflation on the other, which may be initi
 ated by these shifts in the structure of total demand. Growth is the
 problem of achieving a structure of total demand which will give the
 society an optimum rate of economic growth; the latter might be
 defined as the maximum rate of growth which is subject to the con
 straints of its basic value system.

 Conversion is a problem that is always with us. The movement
 of technology, trade opportunities, and public and private demand,
 constantly imposes on any economy the necessity for altering its
 product mix and the occupational distribution of its labor force. In
 the course of the past two hundred years, for instance, the United
 States has shifted the proportion of its labor force engaged in agri
 culture from about 90 percent to 10 percent under the impact of a
 great technical revolution, which has resulted in a more than tenfold
 increase in output of food and fibers per man-hour. Agricultural
 policy testifies both to the magnitude of the conversion problem
 involved and also to the ability of governments to hamper it.

 To come closer to the immediate topic, the United States has suf
 fered enormous fluctuations in the proportion of the gross national
 product allotted to national security (defense) in the past twenty
 years; at present, the latter is a little less than 10 percent of the gross
 national product, and the recent trend is illustrated in Table 1.

 The rise in national security expenditures from the almost negli
 gible levels of the 1930's to the heights of the mid-1940's (World

 War II) was, of course, accompanied by a sharp rise in GNP and a
 dramatic fall in the percentage of unemployment. Here we have the
 origin of the myth of defense-inspired prosperity. It is a myth which
 derives its power from the fact that it is not wholly untrue and is
 rooted in the personal experiences of millions of people. Neverthe
 less, it is basically only a half truth. The outstanding fact is the re

 markable stability and success of the American economy under the
 impact of the massive armament and disarmament of the 1940's,

 when, for instance, in one year (1945-1946) we transferred an abso
 lute amount of manpower and resources from war to civilian em
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 ployments more than twice as much as would be involved (in real
 terms) in total and complete disarmament at present. The post
 Korean disarmament was less well managed: unemployment rose to
 a disquieting 5 percent in 1954, but subsided again in later years in
 the face of a continued fall in the real defense burden.

 TABLE 1

 United States Gross National Product (GNP) and National Secur
 ity Expenditures (NSE) in real terms (billions of dollars) at 1959
 prices, selected years.

 YEAR GNP NSE1 NSE UNEMPLOY

 GNP MENT AS %
 (%) OF LABOR

 FORCE2

 1939 211.5 3.2 1.5 17.2
 1944 366.3 164.7 45.0 1.2
 1945 359.4 139.8 39.1 1.9
 1946 316.0 26.7 8.4 3.9
 1947 315.7 15.3 4.8 3.6

 (3.9)
 1953 417.1 60.1 14.4 2.5

 (2.9)
 1954 408.8 49.5 12.2 5.0

 (5.6)
 1959 478.8 45.5 9.5 (5.5)

 Source: Economic Report of the President, 1960.

 1. NSE figures are net of government sales, hence may be a little too small.
 There has been a substantial revision of these figures in recent years.

 2. The figures in parentheses are according to the new definition.

 Some of the problems of conversion do not show up in the ag
 gregate data. Even within the defense program itself there are con
 tinual shifts involving conversion problems of the same order of
 magnitude as those which would be involved in substantial disarma
 ment or even in conversion to "expensive" arms control. The shift
 which has taken place in the past few years from the wheel to the
 whoosh as the basis for military hardware, for instance, has created
 a substantial conversion problem within the defense industry of the
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 same order of magnitude as that which might be expected in the
 shift-over from the present system to a plausibly expensive arms
 control system. The current change-over temporarily created some
 mildly depressed areas, such as Michigan, but the economic impact
 of conversion has not presented itself as more than a minor national
 problem.

 I am not arguing, of course, that conversion is costless, painless,
 and creates no problems, and least of all am I arguing that there
 should be no national policy about it and no organization to deal with
 it. I would argue indeed that this is a perennial problem, that even
 though the American economy is remarkably flexible and deals fairly

 well with this problem even in the absence of any governmental or
 ganization, there is a strong case for more positive social organiza
 tion to deal with depressed areas and industries, whether these
 result from tariff changes, exhaustion of natural or human resources,
 shifts in technology or tastes, or changes in the defense industry. I
 argue also, however, that this is a manageable problem, and that it
 can be solved well within the limits of toleration which our value
 system imposes.

 The ease with which the problem of conversion can be solved
 depends in no small measure on our ability to prevent depressions. It
 is dangerously easy for a free market economy with low levels of
 government expenditure to get into a vicious spiral of declining in
 vestment, resulting in declining incomes and profits, which lead to
 still another decline in investment, and so on. The remarkable resili
 ency of the American economy since 1945 by comparison with the
 1930's can be attributed to the development of a number of "built-in
 stabilizers," as well as to a general expectation that government
 would intervene quickly to prevent a serious depression. Of these
 built-in stabilizers the sheer magnitude of the Federal budget is an
 important element. With a large over-all budget amounting to about
 one-fifth of the gross national product, with tax receipts amounting
 to an even larger proportion of disposable income, and with a tax
 system that is at least moderately progressive, general deflationary
 or inflationary forces in the private economy call forth an automatic
 counterforce in the public sector. Thus a deflationary movement in
 the private sector, due, say, to a decline in private investment ex
 penditure or to a "buyers' strike" of consumers trying to increase
 their cash balances, is reflected in a decline in taxable income. With
 a system that is largely pay-as-you-go, this results in an immediate
 decline in tax receipts at both Federal and local levels.

 There is also likely to be an increase in over-all governmental
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 expenditure on unemployment insurance benefits, relief payments,
 agricultural price-support purchases, and so on. Government cash
 budgets rapidly become unbalanced: this results in an increase in
 the cash balances held by the public, and this is in itself an inflation
 ary factor. It may not be enough to counteract the initial deflationary
 movement entirely, but it will slow down the deflation and hence
 tend to eliminate certain dynamic aggravations of the deflationary
 process. If in addition there are some deliberate policy measures,
 such as credit relaxation or tax reduction, a spontaneous deflationary
 force can easily be offset in principle, though in practice there are
 difficult problems involved in the timing of these changes. Similarly,
 if there is a spontaneous inflationary movement in the private sector,
 taxable incomes rise, government receipts rise and expenditures fall,
 and govemment runs a surplus which drains money out of private
 balances, thus reducing the inflationary pressure.

 Thus, the critical question here is whether arms control will result
 in a sizable reduction in the over-all government budget. If we
 have what I have called "expensive" arms control, which seems most
 likely at the moment, with elaborate inspection systems and even an
 increase in conventional forces, the problem may not arise. The

 movement toward arms control, however, is more fundamental than
 a mere attempt to put back the clock of technology to the point where
 we can once more indulge ourselves in the luxury of war without
 the fear of annihilation. At some point in the development of a
 viable world social system, as we proceed from arms control to close
 organizational connections between opposing armed forces, or even
 as we proceed to a system of "absolute weapons" in which defense
 collapses altogether and unilateral disarmament begins to pay off,
 there may come a point where there is no payoff in the maintenance
 of expensive national armed forces and they will be dismantled. This
 may seem absurd to historians and political scientists who are not
 students of general social systems and who cannot usually imagine
 any social system beyond the present.

 We know too little about social systems to predict their course,
 and there may be many possible dynamic paths to the world society
 conquest, unions, agreements, tacit agreements, unilateral behavior,
 and so on. The possibility of "cheap" arms control must not, however,
 be left off the agenda, even though this is almost certainly not the
 next move. The problem of the reaction of the American economy to
 "cheap" arms control (for instance, total disarmament) is a question
 of more than academic interest, even though it is at the moment an
 "academic" question. It is important not only because it may someday
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 happen and we should be prepared for it, but because the assertion
 that the American economy could not maintain its health without a
 large arms program is a widely held belief, not only by Communist
 propagandists (though this line seems at the moment to have been
 abandoned) but what is more important, by many Americans them
 selves, some of them in high places.

 Suppose then, we look at a model of an American economy in,
 say, 1959, in which the national security budget has been virtually
 eliminated. The total government budget is still about 10 percent
 of the GNP. This is a situation surprisingly similar to that of 1929,
 as is shown in the following table:

 TABLE 2

 United States Nonmilitary Government Expenditure in Real
 Terms (in billions of 1959 dollars)

 AS PERCENT
 TOTAL OF GNP

 1929 1959 1929 1959
 Federal nonmilitary
 expenditure- 3.4* 8.1 1.8* 1.7

 State and local government
 expenditure -17.4 44.3 8.9 9.2

 Total nonmilitary government
 expenditure --- 20.8 52.4 10.7 10.9

 GNP - -203.6 478.8

 Source: Economic Report of the President, 1960.

 * This figure is for total Federal expenditure, as military expenditure is not avail
 able separately. It would be of the order of 1.0 billion.

 It may come as a shock to many people to learn that apart from
 national defense, the proportion of real product actually absorbed
 by government in the late 1950's was almost exactly the same as in
 the late 1920's, in spite of a more than doubled real GNP. Creeping
 socialism does not seem to have crept very far, outside the Pentagon,
 which is in terms of GNP the world's third largest nonmarket econ
 omy, with only Russia and possibly China exceeding it. There may
 even be something in Galbraith's thesis that the public economy
 needs to expand, arms control or no arms control. The question
 needs to be raised, therefore, as to whether a nonmilitary American
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 economy in 1960 would be any safer from depression than in 1929
 without the introduction of organizational machinery which we do
 not now possess. No definite answer could be given to this question
 without a good deal more study.* There are many important dif
 ferences between now and 1929. The national debt is larger. We
 have pay-as-you-go taxes, which are a great stabilizer (before this,
 income taxes were paid on the previous year's income and so went
 up as a percentage of income when incomes were falling). We have
 social security, and also agricultural price supports, which for all
 their vices are also built-in stabilizers. Nevertheless, it is a moot
 question whether these devices are quantitatively adequate to deal
 with a sharp deflation. We may not expect anything like 1929-1932,
 but something like 1937-1938 would not be beyond the bounds of
 possibility.

 It must be emphasized, however, that the purely economic prob
 lems involved in an adequate stabilization policy have been solved
 at the level of first approximation. We know roughly what to do,
 and still more roughly how much to do and when to do it. It would
 be possible, for instance, to increase the sensitivity of the built-in
 stabilizers at a lower level of government expenditure by such de
 vices as automatic tax-rate reduction when national income fell, and
 a similar increase when it rose. It would be possible also to pursue

 more vigorous monetary policies. I am personally against this step,
 but this is an internal row among the economists. The important
 thing is that there are many ways of stabilizing (within limits of
 tolerance) the gross national product. There is an important un
 solved problem regarding the extent to which this can be done with
 out long-run inflation, and how the answer to this question is related
 to noncompetitive labor, capital, and commodity markets, but this,
 in a sense, is a secondary problem. To put the matter in a rather
 crude form: if we take 40 billion dollars of defense production out
 of the gross national product, where can we find another 40 billion
 dollars' worth of goods and services which can be absorbed without
 causing deflation? The answer is partly in increased household
 purchases as a result of tax decreases, partly in increased investment
 by businesses, partly by increased government expenditure in
 civilian uses, and partly by an export surplus created by foreign
 investment or foreign aid.

 * Such a study is to begin immediately under the auspices of the Center for
 Conflict Resolution at the University of Michigan, directed by Professor Emile
 Benoit of Columbia University, and financed by a grant from the Carnegie
 Corporation and a Ford Foundation Faculty Research Fellowship.
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 It is easy to find four numbers that add up to 40 billion. The
 trouble may be that it is too easy: there are too many alternatives,
 and we may be paralyzed for want of ability to choose among them,
 for the choice will involve political decisions which we are not well
 set up to make. Furthermore, the choice involves a mixture of
 technical and political decisions which are hard to unscramble. Thus
 the decision to take steps to stabilize the GNP and so expand other
 forms of product absorption by roughly the amount of decline in
 government military expenditure would be almost nonpolitical in
 the sense that there would be wide agreement and little conflict
 of interest about the objective. When it comes to allocating this
 increase among the various alternative methods of achieving it
 tax reduction, debt increase, shifts in the tax structure, additional
 government expenditure on various competing activities (health,
 education, social security, conservation, public works, roads, flood
 control, and so on) and finally foreign aid and public investment
 abroad-the battle of interests is on, and there is no machinery to
 insure that the sum total of these various decisions adds up to just
 the right amount. I have sometimes thought of a device like a "gov
 ernment dollar," in which taxes shall be collected and budgets
 reckoned, and a variable rate of exchange (set by an economic
 policy agency analogous to the Federal Reserve Board) between
 government money and private money: the interests could fight out
 the truly political problems of allocation in government dollars, and
 then the stabilization agency could from time to time determine the
 aggregate amounts by setting a rate of exchange with private money
 as stabilization policy demanded. The suggestion may be quite
 impracticable: it is offered only as an example of the kind of change
 in our existing economic institutions which a stabilization policy on
 a small government budget might require.

 Perhaps the greatest immediate threat to a rational stabilization
 policy is the still common attitude toward the national debt which
 sees it as a great burden and wants to strain to reduce it. There is
 sometimes a case for monetizing part of the national debt (paying
 it off with newly created money). There is hardly ever any case
 for paying it off by running a budget surplus, except in periods of
 strong inflation of private origin. A sharp reduction in the total
 government expenditure will be seized on by the economic puritans
 as an opportunity to pay off the national debt by not reducing taxes
 and so producing a substantial budget surplus. Such a policy would
 almost certainly be ruinously deflationary, and would cause depres
 sion and prevent conversion.

 854



 Domestic Implications

 The problem of designing an optimum rate of economic growth
 is even more difficult than that of stabilization, and arms control may
 well raise serious questions-questions, however, which again are
 capable of serious answers. Economic growth is maintained by de
 voting resources to the accumulation of things, skills, and knowledge,
 and of these knowledge is the greatest. National security expendi
 ture generates, as an important by-product, all three of these forms of
 accumulation. It results in the accumulation of buildings, roads,
 installations, and stocks of many commodities, many of which have
 potential civilian uses. It results also in the accumulation of skills
 in the population by dragging men out of their homes and teaching
 them crafts, trades, and professions, as well as the arts of dealing
 death and destruction. Finally, and this is becoming an increasingly
 important aspect of military expenditure, it organizes research on
 a scale of expense unknown to the civilian world. The Pentagon and
 Hollywood seem to be the only two places in our society where
 extravagance is cultivated as a virtue. Therefore, when research is
 hitched to the military rocket, it proceeds at a pace far beyond that
 of the civilian and merely peripatetic philosopher. I am quite will
 ing to deplore this fact, but I am forced to acknowledge it. Perhaps
 the biggest social invention of the mid-twentieth century was the
 RAND Corporation, which perpetually makes obsolete the institu
 tion that fathered it.

 Here again the economic problem is almost trivial. If we spent
 as much on research and training for human welfare as we spend
 for defense, it is hard to believe that the results would not be even
 more dramatic. If all science could be pursued without the smell
 of brimstone, and if all secrecy were abolished, how much more
 quickly, and joyfully, would knowledge grow. The problem is
 essentially one of the political consciousness: can we organize,
 through both private and public organization, the same kind of
 effort, or an even greater effort, for pure knowledge, useful skill, and
 human betterment than we can for the road to doomsday? If we
 cannot, it can only be because of a failure of the imagination, of a
 lack of clear purpose, and a poverty of symbols. But if we lack these
 things, we do not deserve anything better than doomsday.

 In spite of the fact that the main theme of this paper is the
 domestic implications, we should take a brief glance abroad, for
 several reasons. One is that the domestic implications of arms control
 for other countries may be different from what they are in the United
 States. In Russia, for instance, though exact information is not
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 available, the proportion of the gross national product going into
 national security is considerably larger than in the United States
 though in an economy that is substantially poorer. National security
 is correspondingly a much greater economic burden. In the United
 States the marginal significance of the arms dollar is in the realm
 of a little more or a little less luxury; in Russia it is much closer to
 basic comfort, and in India it is close to sheer necessity. The Russians
 correspondingly have a greater incentive than we do toward "cheap"
 arms control, and this may explain something of their (and our) atti
 tudes. In really poor countries like India, Pakistan, and China, arms
 expenditure literally snatches life from the starving: there is an
 enormous economic interest in cheap security.

 Indeed, economic development is such a tender plant in its early
 stages that a heavy arms budget may condemn a poor country to
 stagnation. The problem is complicated, however, by the fact that
 at least in its early stages arms control will probably not operate
 as a world system, and there will be sub-systems within it (such as
 the rivalries between India and Pakistan, Israel and the Arab world,
 Cuba and the Dominican Republic) which may escape the general
 system of arms control and yet may be very costly to the participants.

 Another reason for looking at the world economic scene is that
 one of the domestic implications of arms control (at least, of "cheap"
 arms control) for the United States may be a release of resources for
 investment and development abroad. This has implications for the
 reduction, or increase, of world tensions which may be relevant to
 the success or failure of arms control itself. It is important, too, in
 the moral mythology of disarmament: the plea that disarmament
 would release large resources for economic development and for
 raising standards of life in the poor countries is a powerful part of
 the motivation which drives ordinary decent people toward it, even
 if it does not have much appeal for political realists and those who
 direct the destinies of states.

 Like other myths, this also embodies an important half truth. It is
 true that disarmament (or cheap arms control) would release re
 sources which could indeed be used for this purpose. They do not
 have to be used for this purpose, however, and there is no guarantee
 that they would be. If we assume that no method of domestic
 stabilization is acceptable, other than manipulating the export sur
 plus, then of course the stabilization program which followed cheap
 arms control would involve extensive gifts and investments abroad.
 It is perfectly possible, however, to draw up a domestic stabilization
 plan which involves no increase in the export surplus and no con

 856



 Domestic Implications

 tribution to the development of the rest of the world. The plain fact
 is that, beyond a certain point of profitable investment abroad, the
 increase in the American export surplus involves a real cost to
 Americans, in terms of consumption foregone, or what may be more
 serious, domestic growth impaired. Empire, whether political or
 economic, has frequently involved a high cost to the imperial power.
 In terms of per-capita income, for instance, the countries that stayed
 at home and minded their own business (like Sweden and Switzer
 land) have frequently done better than those who have spread their
 flag and their subsidies around the globe, like Portugal and Spain.
 The history of the technological revolution shows that man may
 squeeze a hundred dollars out of nature with the effort that he
 spends on squeezing one dollar out of conquest. The polite strug
 gle to abandon empire, which is so characteristic and almost embar
 rassing a phenomenon of the modern world, may not be unconnected
 with a half-conscious realization that whatever may have been the
 case three hundred years ago, empire does not pay today. There
 may be exceptions to this rule: the Russians have probably got
 something out of East Germany, though it will be surprising if they
 get anything out of Cuba and Guinea. The whole subject needs
 much more careful study than has been given to it.

 The impact of aid programs, both on the development of the
 recipients and on the level of world tensions, needs careful study.
 On the one hand, we must avoid the naive expectation that progress
 and peace can be bought by the indiscriminate shoveling out of
 billions. On the other hand, we must equally avoid the niggardly
 naivete of the xenophobes and economic isolationists. Without some
 acceptance of world responsibility on the part of the rich and power
 ful countries, it is diffcult to visualize a successful system of world
 peace. Yet there is also a trick of being able to accept gifts, advice,
 and support without a collapse of internal morale and self-respect.
 It may be more blessed to give, but it is often a lot harder to receive.
 Nevertheless, this skill can be learned, as Japan has shown in regard
 to knowledge and Puerto Rico shows in regard to both things and
 knowledge. The problem of how to make the poor countries rich
 requires a degree of serious research and attention at least com
 parable to that put into the road to doomsday. If arms control can
 release this kind of resource, in the long run this may be its most
 important contribution.

 The economic consequences of arms control are perhaps the
 easiest to trace of all the consequences for the social system. The
 impact of arms control on the other institutions and patterns of
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 behavior in society may eventually be even more significant, but
 we have hardly begun to think about these deeper implications.
 Nevertheless, they exist-for religion, for family life, for ethics, for
 art, for culture in all its many dimensions, and for politics. This is
 true because arms control is the beginning of a great revolution in
 human affairs. It may look like an attempt to get national security
 cheap, or to safeguard the institution of limited war, or to prevent
 a nuclear holocaust-and it is all these things. However, arms con
 trol is only the beginning of a process of evolution of social institu
 tions which leads to the abolition of war and the establishment of
 the institutions of permanent peace, even though we cannot now
 foretell in detail what these will be. A specter is haunting the
 chancelleries and the general staffs, more frightening perhaps than
 that which Karl Marx invoked in 1848; it is the specter of Peace
 that drab girl with the olive-branch corsage whom no red-blooded
 American (or Russian) could conceivably warm up to. She haunts
 us because we cannot go back to Napoleon, or to Lee, or even to
 MacArthur: the military are caught in an implacable dynamic of
 technical change which makes them increasingly less capable of
 defending the countries which support them, except at an increas
 ingly intolerable cost. The grotesque irony of national defense in
 the nuclear age is that, after having had the inestimable privilege
 of losing half (or is it three quarters, or all?) our population, we are
 supposed to set up again the whole system which gave rise to this
 holocaust!

 We are, however, totally unprepared for peace. We have never
 had peace, and it may be forced upon us before we really want it.
 One can only, in the spirit of Newton's Opticks, raise some queries.
 What, for instance, can hold society together in the absence of an
 external threat? What are the institutions which can embody
 "<conflict control"-that general social system of which arms control
 is only a special case? How do we catch the disintegrating dynamic
 processes in society-the epidemics of hatred, the infectious images
 of falsehood, the powerful symbols which lead to destruction-and
 stop them, by education, by quarantine, by counter-eloquence, be
 fore they spread too far? How do we give the individual an image
 of self-respect, of identification with some larger group, without
 permitting the development of images of hatred and intolerance?
 How do we preserve the richness and variety of cultural differences
 in a world of rapid communication and peace-how, in other words,
 do we preserve the very real virtues of nationalism in a warless
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 world? How do we prevent the great latent social processes (popu
 lation growth, emotional hysteria, charismatic leadership, mistaken
 images of social fact) from carrying societies to poverty, faction
 alism, and decay? More difficult perhaps, how do we prevent bore
 dom, how do we preserve danger, excitement, and a sense of high
 purpose? How do we deal with sadism and masculinism, masochism
 and femininism, the strut and the swagger, the cringe and the death
 wish? How do we release people from the crippling "binds" of am
 bivalence, and release their creative potential? How do we raise
 children in a warless world? What kind of ethic do we inculcate, and
 what are our defenses against its corruption? What rituals shall we
 have, and what heroes? How can we prevent the corrupting influ
 ence of wealth, luxury, and the treacherous ability to satisfy the
 flesh? Peace, it is clear, insinuates her soft fingers into every nerve
 of life. We have dreamed of utopia, and secretly been thankful that
 it is only a dream. Now we are going to be compelled to think about
 it, and think hard and long, for we may be forced into it by the
 absence of any alternative but doomsday.

 BIBLIOGRAPHICAL NOTE ON RECENT LITERATURE

 The recent literature on this subject is almost entirely confined to pamphlets
 and journals; there is a startling absence of formal or academic studies. Many of
 the peace groups have published pamphlets relating to the economics of dis
 annament: see, for instance, If the Arms Race Ends (two papers by Albert L.
 Gray, Jr., and Byron L. Johnson, Board of World Peace of the Methodist Church,
 740 Rush Street, Chicago 11, Illinois); Fact Sheet: Economic Consequences of
 Disarmament (Committee for World Development and Disarmament, United
 Nations Plaza, New York, October 1959); see also publications by the Friends
 Committee on National Legislation, 245 2nd Street N.E., Washington 2, D.C.,
 and by the Women's International League for Peace and Freedom, 2006 Walnut
 Street, Philadelphia 3, Pennsylvania.

 Some of the more "neutral" policy research groups have also published
 pamphlets: the National Planning Association (1606 New Hampshire Avenue
 N.W., Washington, D.C.), Joint Statement, Can the American Economy Adjust
 to Arms Reduction (4 January 1960); and the Committee for Economic Develop
 ment (711 Fifth Avenue, New York 22, New York), The Defense We Can
 Afford, by James F. Brownlee. The Senate Subcommittee on Disarmament of
 the United States Senate Committee on Foreign Relations published Hearings
 (1957), of which Parts 8, 9, and 13 are particularly relevant.

 Periodical and newspaper articles include: Emile Benoit, "Will Defense
 Cuts Hurt Business," Michigan Business Review, March 1957; Seymour Harris,
 "The Economics of Disarmament," Current History, October 1957; and "Can We
 Prosper Without Arms," New York Times Magazine, 8 November 1959; Senator
 Hubert H. Humphrey, "After Disarmament-What?" Think, January 1960. The
 Nation had a special issue, "Economic Hazards of Arms Reduction," 28 March
 1959.
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 Inspection Techniques of Arms Control

 Introduction

 Tis AUTHOR regards it as axiomatic that most significant arms-control
 arrangements require for their successful achievement the solution
 of some technical problems. The scope of the technical problems in
 cludes more than just the working out of mechanical inspection de
 vices and the definition of the role of control and verification
 agencies. Satisfactory technical solutions require as well explicit
 attention to problems of devising measures for jusfifying and en
 hancing confidence in the arrangement, for minimizing tensions and
 conflicts growing out of it, and for encouraging the development and
 extension of accommodations into other aspects of international life
 so as to insure a continual increase of the mutual security of nations.

 It is not intended to imply that arms control is entirely or even
 predominantly a technical problem. Clearly, the achievement of any
 significant form of arms control involves agreement on issues which
 are at the same time political, economic, strategic, military, social,
 historical, and legal as well as technical. Nevertheless, the solution
 of the technical problems is certainly a prerequisite to the achieve
 ment of an acceptable agreement, and the form of the available solu
 tions is crucial for determining the possible types of accommoda
 tions.*

 * The solutions may be simple for some agreements, such as the recent treaty to
 insure only the peaceful use of the Antarctic regions. Unfortunately, this sim
 plicity in this case applies to an arrangement which yields little in the way of
 arms control. On the other hand, the degree of technical complexity is not
 necessarily a measure of the degree of significant disannament involved in an
 agreement. Thus, while there are many arguments to justify the continued
 pursuit of a nuclear-weapons test-ban agreement, despite the great (and
 growing) complexity of the system being devised to monitor it, it can hardly
 be said that the cessation of testing will reduce the arsenals of the great powers
 to any appreciable degree.
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 Nor can we automatically equate arms control with disarmament.
 Indeed, as will be detailed in the next section, "arms control" may be
 defined as comprising the entire spectrum of possible arrangements
 from armed "deterrence" schemes, which may require the building
 up of certain types of armaments, all the way to universal disarm
 ament-with the common feature, however, that these arrangements
 are adopted as part of a conscious effort to decrease and eventually
 minimize the likelihood of uninhibited armed conflict.

 But it would be less than candid of me not to admit to the convic
 tion that the possible solutions that have the greatest interest, now
 and in the foreseeable future, lie more in the direction of disarma
 ment than in deterrence through mutual terror. This conviction is
 based mainly on two considerations: first, I feel that any system, no
 matter how ingeniously contrived or how meticulously constructed
 and balanced, is inherently too dangerous if it contains within it the
 possibility that a single nation, through unilateral action, can touch
 off a rapid chain of world-wide destruction. The instability might be
 triggered by a madman bent on international murder and suicide, or
 by a military or strategic miscalculation, or by a fortuitous series of
 accidents of inherently low probability; but the consequence could in
 any case be a catastrophic and irreversible holocaust.*

 Systems involving appreciable controlled disarmament, such as
 those discussed in the article by Jerome B. Wiesner,2 if they are attain
 able, have the important feature that there is of necessity an appreci
 able time lag between the inception of an armed conflict and the
 accumulation by the antagonists of stocks of nuclear weapons suffi
 cient to cause the type of unacceptable damage referred to above.
 This time is available for t-he consultation, negotiation, and external
 intervention which might stop the conflict short of a catastrophic con
 clusion.

 Universal disarmament without controls, however, may be ex
 cessively unstable in so far as it would encourage evasions and mili
 tary adventuring. It would appear that the appropriate arms-control
 arrangements may lie somewhere between the extremes, possibly
 closer to the stabilized deterrence systems at the beginning, but evolv
 ing, as rapidly as feasible, in the direction of disarmament under the
 control of effective international organizations.

 The second consideration pointing toward the importance of dis
 armament measures is essentially a political one. The great powers
 and their leaders are all publicly and firmly committed to the aim of

 * This problem is discussed in detail in the article by Herman Kahn.l
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 comprehensive disarmament.* Talks are now going on, and, regard
 less of any mental reservations either side may harbor, there is a firm

 moral commitment to continue to seek measures leading to the elimi
 nation of armaments, together with some kind of control.

 If eventual comprehensive disarmament is the stated policy of the
 major powers, the specific steps and even the avenues of approach
 have remained exceedingly vague. Beyond the general outlines of the
 Russian and American approaches,4, 7 practically nothing has been
 published on the details of proposed disarmament measures.t More
 information is available on the history of disarmament negotiations,8
 and a number of general studies have been carried out in recent years
 by the United States Senate Subcommittee on Disarmament.9 But the
 most comprehensive published study of techniques in this field re
 mains that of Melman,10 carried on outside the government.

 In one field, the monitoring of a possible ban on the testing of
 nuclear weapons, a great deal of information is available." Although
 such measures can hardly be said to constitute serious disarmament,**
 the difficulties are in many respects characteristic of the types of
 technical problems which will be encountered in future arms-limita
 tion negotiations. Thus, it is possible to make a comprehensive list of
 the problems which need to be solved and to outline the research
 program required, as has been done in the report of the Berkner
 Committee.'2 As a result, it is clear that the technical problems raised
 in the test-ban negotiations, and their suggested solutions, appear

 *"I want to ... emphasize that the United States is prepared to explore every
 possible avenue to find a way toward general disarmament" (Dwight D.
 Eisenhower3).

 "The Soviet Govemment ... has come to the firm conviction that the way
 out ... should be sought along the road of general and complete disarmament"
 (Nikita S. Khrushchev4).

 "Our aim is to move forward by balanced stages towards the abolition of all
 nuclear weapons and ... the reduction of all other weapons ... to levels which
 will rule out the possibilities of aggressive war" (Selwyn Lloyd5).

 "France believes that . . . peace . . . involves the limitations and control of
 armaments by both camps" (Charles de Gaulle6).

 t Enough has emerged, however, to make clear the serious difference in emphasis
 on the role of control and inspection. Thus, Khrushchev says4: "If disarmament
 is comprehensive and complete, then upon its attainment control shall likewise
 be general and complete" (italics ours). Compare this statement with the
 official Western proposal at Geneva7: "The task of the ... conference shall be
 to work out measures of general disarmament, which can only be attained by
 balanced, phased and safeguarded agreements."

 ** This fact may diminish their significance, but not their importance!
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 formidable indeed (see reference 1), so much so that it is worth
 noting what has been pointed out in some detail by Szilard,'3 that it
 might be possible to settle for a greatly simplified inspection system
 by placing a greater reliance on human, in contrast to purely physical,
 devices for inspection.

 The author of this paper has participated in an effort to summarize
 the status of research, as of March, 1960, relating to the technical
 problems of arms control and to identify areas in which further
 research is most needed. This study was undertaken by the Commit
 tee on the Technical Problems of Arms Limitation of the American

 Academy of Arts and Sciences, as part of a broad program of the
 Institute for International Order aimed at stimulating research on
 Peace Problems. The discussion which follows draws liberally on the
 results of this study.14

 Characteristics of Arms-Control Agreements
 As previously indicated, our definition of arms control is intended

 to encompass all possible arrangements designed to decrease the
 probability of international armed conflicts, from unilateral "deter
 rence" measures to universal disarmament requiring stringent inter
 national controls.

 There are many factors which are important in relating what is
 desirable to what is feasible. Thus, the technical solutions which are
 relevant to a given arms-control negotiation are determined to a large
 extent by the type or level of international agreement which is
 politically negotiable at the time. But what is negotiable is of course
 strongly influenced by what is regarded as desirable, and this, in turn,
 is influenced by other considerations, including the strategic ad
 vantages which might be gained or lost by the control scheme, the
 costs and other economic implications of the proposed system, and
 the relationships of the contemplated measures to the ideological
 positions and self-images of the nations involved.

 Still, provided the political and other such constraints can be
 reasonably well defined, the problem of the arms-control "technician"
 is to choose from among the possible solutions, or to devise new ones,
 in such a way that the system as a whole is the best which can be
 achieved-due account being taken of the whole set of pertinent
 criteria, including capabilities and effectiveness, limitations, cost,
 acceptability, and a number of other criteria relating to the impact of
 the contemplated agreement on the further development of arms
 control measures and the growth of international law and of enforce
 ment agencies.
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 Since the end of World War II, a number of proposals for arms
 control systems have been explored on the international level. These
 include the Acheson-Lilienthal-Baruch plan'5' 16 for the international
 control of all nuclear-energy activities, the Rapacki plan 17 for "the
 establishment of a denuclearized zone in Central Europe," proposals
 for eliminating the possibilities of surprise attack'8 (including the
 "open skies" proposals), and the latest Russian proposal4 for general
 and complete disarmament in four years. On the whole, none of these
 plans has achieved the required balance between the technical and
 the other considerations; the Western plans have tended to over
 elaborate the former at the expense of the latter, while the Eastern
 plans have generally exhibited an almost total disregard of the tech
 nical problems.*

 Among the criteria for acceptability of arms-control arrangements,
 those which relate to stability and to the elimination of sources of
 tension are perhaps the most difficult to satisfy. Although the tech
 nical requirements often appear to demand extensive controls, it is
 important to recognize that the more elaborate the system, the more
 numerous are the potential sources of friction, and the greater is the
 likelihood of increasing tensions, rather than decreasing them.

 This problem represents just one of the reasons why considerable
 attention is being devoted to arms-control measures which rely as
 little as possible on explicit agreements among the powers. It appears
 that a great deal of effective arms control (in contrast to arms limita
 tion or reduction) might be achieved through unilateral actions on
 the part of the great powers. However, for such actions to be effec
 tive, it is necessary that the motivations behind them should be so
 obvious as to render them acceptable without explicit agreement.

 This category of arms control includes most of the deterrence
 schemes which emphasize the development of invulnerable retalia
 tory weapons at the expense of first-strike capabilities. As pointed out
 by Schelling,19 there are many simple unilateral actions which can
 contribute to the stability and effectiveness of such systems. A more
 elaborate scheme, aimed at the achievement of stability in an armed
 world, has been explored by Szilard.20 This approach to arms control

 4 Thus the West accuses the USSR of desiring disarmament without control, and
 the Russians counter that they "are in favor of genuine disarmament under
 control but ... against control without disarmament."4 Neutral observers of
 a cynical bent have contended that in fact practically all proposals so far have
 taken into consideration only strategic and ideological problems, and were in
 effect designed to increase the military and propaganda position of whichever
 side advanced them.
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 emphasizes techniques of self-inspection. A self-inspecting arrange
 ment is one in which the burden of proof of compliance rests with
 each of the parties to the arrangement; it is possible only in so far as
 the incentives for compliance and for convincing the potential antag
 onists of this compliance exceed the gains which could possibly accrue
 from a violation.

 Whether it will also be possible to develop and utilize techniques
 of self-inspection in agreements involving an appreciable degree of
 arms reduction is a question whose answer will require much more
 study.

 General Techniques for Inspection

 The methods available for the inspection of various possible
 agreements for arms control have many common features, so that a
 relatively small number of techniques can be utilized, by varying
 some of the details, in the control and limitation of many types of
 weapons and delivery systems. These general inspection techniques
 can be separated into physical, records, and nonphysical inspection.

 A. Physical inspection comprises those techniques of direct sur
 veillance and verification of specific weaponeering activities which
 depend on physical contact with the activity in question, or with a
 direct by-product of this activity. These techniques, which are those
 usually associated with control systems, include:

 1. General (ground) surveillance of factories, military installa
 tions, harbors,* transportation centers, airports, etc., aimed at de
 tecting either forbidden production activities or unusual movements
 or deployments indicating preparation for unusual military activities.
 Studies of such controls have been reported by Melman,10 and in
 connection with the Geneva Conference on Preventing Surprise
 Attack.18

 2. Inspection of known facilities for the verification of com
 pliance with agreements. These techniques apply in an operating
 system for arms control, and are designed to ascertain that known and
 normally permissible laboratories and factories are not clandestinely
 engaged in military development or production activities. Inspection
 problems in this category have been studied extensively in relation
 to the control of plants producing fissionable materials,21 but there

 * In this category we include the sea as part of the "ground." This relates in
 particular to agreements that contemplate control of the numbers and distribu
 tion of nuclear-powered submarines.
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 has also been some study relating to the control of other arms
 systems.10

 3. Aerial and outer-space reconnaissance and surveillance for
 illegal activities. There are three permutations of this application as
 it affects the observer and the observed:

 (a) Surveillance of objects on the ground by air-borne or
 space-based systems, including aerial reconnaissance'0 and, looming
 on the horizon, reconnaissance satellites. Such surveillance aims at
 detecting significant changes in the normal pattern of activity, such
 as might accompany preparations for a surprise attack. The U-2
 incident has resulted in considerable open discussion of the uses and
 capabilities of these techniques.

 (b) Surveillance of objects in the air by ground-based
 systems, comprising radar systems for the observation of missile
 launchings and possibly, air traffic control.22 This category of tech
 niques is of interest mainly for possible arrangements involving re
 straints on the development of long-range missiles and satellites, with
 surveillance of launchings included as part of the agreement.

 (c) Surveillance of objects in the air or in space by air
 borne or space-based systems relates to the same functions as dis
 cussed in paragraph (b). However, additional detection possibilities
 are available above the atmosphere, such as infrared detection, and
 these systems may have special applicability with respect to the de
 tection of missile launchings and the detection of outer-space testing
 of nuclear weapons.

 4. Special techniques for the detection of radioactivity from
 the ground, in the air, or in the seas are specifically applicable to
 problems of nuclear weapons production and test detection. Almost
 all nuclear materials activity - production or use - gives rise to some
 residue of radioactivity; since the detection of the products of radio
 active disintegrations provides an extraordinarily sensitive inspection
 device (by the use of appropriate techniques, literally a single nuclear
 disintegration can be distinguished), many methods can be con
 ceived for the detection of those hidden activities which require the
 disposal of some radioactive substance at some stage.

 5. Problems of maintenance of weapons stockpiles are worthy
 of special attention since the difficulty of discovering nuclear weapons
 (and missiles) hidden before the institution of an inspection system
 is generally regarded as the major technical obstacle to the adoption
 of agreements contemplating drastic reduction of armaments. In
 particular, this requires investigation of whether there are aspects
 of the maintenance of secret stockpiles which require activities sus
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 ceptible of detection. Such studies appear to call for highly classified
 information.

 B. Records inspection involves the detailed analysis of industrial
 and governmental activities by methods with which there is consid
 erable experience,'0 although most of it is applicable to the govern
 ments and societies of the West. There are two approaches to the
 examination of plant and agency records:

 1. Budget and expenditure inspection may provide a means
 of verifying the nature and extent of declared activities, and pos
 sibly of detecting the existence of undeclared activities of large scope,
 although a number of examples exist where the expenditure of large
 sums for military purposes was kept relatively secret (e.g., the Man
 hattan project during World War II).

 2. Production and inventory records are subject to verification
 by strict accounting procedures. There are probably not many diffi
 culties associated with the verification of operations and production
 after the adoption of a control agreement. But the accurate estima
 tion or verification of past production presents a major problem,
 involving the consistency, authenticity, and completeness of past
 records, which may be crucial for determining what kind of arms
 control agreements are possible. The solution of this problem could
 be one of the keys to the future prospect for disarmament.

 C. Nonphysical inspection covers those techniques of control,
 surveillance, and verification primarily involving the use of human
 agencies. In view of the inadequacy of physical and records inspec
 tion techniques with respect to at least two crucial problems -
 namely, the possibility of appreciable stockpile accumulation before
 the initiation of the agreement and the difficulty of detecting research
 and development activities which could result in major break
 throughs-it is important to seek other means of verification of com
 pliance with agreements and of control over clandestine activities.
 The first systematic appraisal of nonphysical techniques, as far as we
 know, is due to Bohn23; specific applications have since been sug
 gested in a number of instances.* Nonphysical inspection techniques
 have received very little study to date. Subjects of obvious interest
 for future study include:

 1. Utilization of the general population for information on
 compliance and for detection of clandestine activities. This approach
 raises questions of the extent of supranational loyalties and the possi

 * Such as Melman's "inspection by the people" 10 and Szilard's plans for test-ban
 control.13
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 bilities for their enlargement, the availability of secure channels for
 the transmission of information to an outside agency from inside a
 closely controlled nation, and the evaluation of the validity and re
 liability of information received. Beyond some very preliminary
 studies,10 practically no information is available.

 2. Utilization of key people for the location of key activities.
 For this approach to be usable, it is necessary first of all to determine
 who are the key people with respect to any activity of possible interest
 to the control agency. If we assume this information, it is then
 necessary to determine which individuals are likely to know of or to
 be involved in clandestine activities and to devise techniques of
 interrogation and surveillance which are most likely to elicit informa
 tion concerning such activities. As a possible means of obtaining
 information, such special psychological testing devices as depth inter
 views, polygraphs (lie-detectors), drugs, hypnosis, etc., invite study,
 if only because so little is known. At the same time, it is necessary to
 pay close attention to the necessary restraints imposed on the use of
 such devices by constitutional requirements and by the general rules
 of conduct which should be practiced in civilized nations.

 3. A census of the activities of specialists could provide a
 means of detecting when a significant sector of the scientific com
 munity disappears from peacetime activities. The difficulty with such
 a census is that it requires full information, including knowledge of
 those who have gone directly from school into secret laboratories and
 who are accordingly not known to the scientific and technical com
 munity through their professional work. Hence, the effectiveness of
 this approach may depend on the availability of complete records
 of student interests and activities in institutions which provide
 advanced training, as well as the provision of means of tracing indi
 viduals of possible interest to the inspectorate.

 4. Establishment of an international intelligence network
 would probably be necessary for the institution of any comprehensive
 control system. Although considerable experience exists with national
 agencies, there is neither experience nor precedent relating to the
 use of such agencies for the detection of violations of international
 agreements.

 Common Problems of Inspection Systems

 The specific form of inspection system required to implement a
 given agreement will depend on the constraints imposed by the terms
 of the agreement as well as on what is to be inspected. However,
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 common to all inspection systems will be certain problems, such as
 the use of sampling techniques to accumulate and evaluate relevant
 data, the development of methods of organization and staffing of
 inspectorates to insure maximum effectiveness, and the devising of

 means for insuring the continued maintenance of this maximum
 effectiveness.

 A. Statistical sampling techniques are required for any of the
 inspection methods discussed in the preceding section, since it is

 manifestly impossible to observe every act, record, and person in
 volved in a widespread industrial complex. There are two sides to
 the sampling problem, however, and the methods they require may
 be quite different. On the one hand, if the problem is to verify per
 mitted activities in disclosed facilities, the methods of sampling are
 relatively standard, having been worked out in connection with such
 well-studied industrial problems as quality control and inventory
 maintenance.10 On the other hand, the design of techniques to search
 for undisclosed facilities and weapons or for clandestine activities in
 a sovereign nation, part or all of whose officials and nationals may be
 bent on evading the agreement, presents a relatively virgin field. The
 evolution of appropriate sampling patterns and procedures is in large
 measure an operations-research problem, but it also involves many
 aspects of "game theory," since the appropriate techniques may de
 pend on decisions concerning the strategic aims of the inspectorate.*

 We need information directly relating to specific control systems,
 but there is also need for a more theoretical approach through math
 ematical models which treat in a general way statistical sampling in
 an evading population under various assumptions concerning its
 behavior patterns.

 B. The organization and staffing of the inspectorate presents
 problems which are critical for the success of any control agreement.
 It is necessary to provide for supplementary functions of a positive,
 constructive nature if the inspectorate is to attract and retain person
 nel of a sufficiently high calibre to enable it to perform its supervisory
 tasks with the requisite ability and efficiency. Such additional re
 sponsibilities, if appropriately designed, can also help to minimize
 frictions between the inspectorate and the host countries, especially if

 * Is it better to let the evaders know (publicly or privately?) that their evasion
 has been detected, or to keep this secret, etc.? A start has been made on the
 study of some of these problems, in and out of the government, but these studies
 have not been made public and this author does not know whether they are
 being continued.

 869



 BERNARD T. FELD

 they develop vested interests in the successful operation of the control
 system for the countries involved.

 C. Maintenance of the effectiveness of the inspectorate requires
 more than just the provision of interesting and useful supplementary
 functions. Research on inspection problems, especially on possible
 means of evasion, will be required to perfect the inspection system.
 Besides, an inspectorate will be in a much better position to fulfill its
 functions and to anticipate new developments if, as a result of its
 own research, its knowledge of a given weapons technique is at
 least as advanced as that of any of the nations involved.

 Research on inspection techniques and on the detection of possible
 evasions might well be instituted by the various powers involved, on
 a unilateral basis, before the achievement of an agreement. Such
 research, if properly balanced between studies of evasion possibili
 ties and detection methods, might help delineate the possible fields
 of agreement and might enable the negotiators to enter into the
 discussions with reliable prior information relating to detection and
 inspection capabilities. Such a situation never has prevailed in
 international negotiations on arms controls.

 Some Examples and Applications

 The possible use of the available control techniques, singly or in
 combination, is best illustrated by a consideration of the specific
 control schemes which at one time or other have been considered
 seriously enough to receive more than a superficial study. Only sug
 gestions made after 1945 are included, since only these could take into
 account nuclear weapons and modern delivery systems, but it is by
 no means certain that some of the studies carried out by the League
 of Nations may not have relevance.

 A. The Acheson-Lilienthal plan15 was devised as a means for
 controlling nuclear weapons through the prevention of their pro
 duction and development beyond the 1946 level. Since at that time
 no nation other than the United States had facilities for the produc
 tion of weapons materials, it was possible to adopt a simple and
 unsubtle technical solution for achieving complete control. The plan
 was to vest in an international agency the sole right to engage in any
 activity relating to nuclear energy. All nuclear plants and related
 activities (the mining of uranium, chemical processing, etc.) were to
 be constructed, operated, and controlled by the international agency.

 The plan, especially as elaborated by Baruch,16 involved such un
 precedented infringements on national sovereignties and contained
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 possibilities for such all-pervasive outside controls over important
 aspects of national economies that it was almost inevitable that it
 should be rejected by the USSR.* In fact, the plan may be taken as
 a classic example of the perfect "technical" solution which is, how
 ever, rendered useless by the failure to take sufficient account of the
 political, economic, and psychological realities. Of course, at the
 opposite extreme is an oft-repeated (pre-1955) Russian proposal of
 a treaty banning nuclear weapons.t

 The more recent discussions of nuclear-weapons limitation have,
 on the one hand, reflected a growing realization on the part of the
 USSR that limitations without effective controls are unacceptable to
 the West and, on the other hand, a growing scepticism in the United
 States relating to the possibility of finding adequate technical
 measures for detecting treaty violations. This scepticism has lately
 been heightened owing to the difficulties of devising an evasion-proof
 agreement for banning bomb tests, but for many years it has pervaded
 every discussion of a reduction of nuclear-weapons stockpiles. But if
 for some people these uncertainties have tended to discourage the
 exploration of possible control arrangements, the reaction of others
 has been to seek alternative verification techniques and to study
 more intensively some nonphysical inspection measures.

 B. Production controls and the Nth-country problem. The search
 for techniques for the control of nuclear weapons has been intensified
 as a result of the growing realization on both sides of the importance
 of impeding the further uncontrolled spread of nuclear-weapons
 capabilities.24, 25 One result has been an enhanced interest in the
 utilization of international organizations, in particular the Interna
 tional Atomic Energy Agency (IAEA), in place of the heretofore
 prevailing systems of bilateral agreements, as an effective means of
 aiding in the development of nuclear-power capabilities while at the
 same time maintaining a reasonable international control to prevent
 the diversion of fissionable material into weapons production.

 Although the charter of the IAEA, established in 1957 as an
 Agency of the United Nations with headquarters in Vienna, contains
 provisions for a number of controls aimed at preventing the diversion

 * This conclusion is perhaps one of hindsight. On the other hand, there is a
 serious question, in view of what is now known about the internal politics of
 the USSR in the late 1940's, that any control plan at all would have received
 serious consideration.

 t This remark does not apply to proposals for an agreement to renounce the first
 use of nuclear weapons. Such proposals represent, in fact, a good example of
 possible self-inspecting arms-control arrangements.
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 of fissionable materials, there has been a considerable reluctance on
 the part of some of the signatory nations to sanction the setting up of
 an effective control system. Nevertheless, the IAEA organization has
 shown an increasing interest in such controls, and the Agency's Gov
 erning Board appears to be showing some willingness to sanction
 moves in this direction.

 The powers of the IAEA which could be applied to controls
 include24: the right of approval of facility designs, the responsibility
 for establishing health and safety measures, the ability to require
 adequate production records and reports, the responsibility to pre
 vent diversion of fissionable material during and following processing,
 and the right to terminate assistance in the event of noncompliance
 with IAEA regulations. The techniques available and the measures
 which could be taken by control agencies have been studied in con
 siderable detail in this country (and by the other nuclear powers);
 further study under the sponsorship and support of the IAEA is in
 progress in many countries. A detailed discussion of control measures
 was given in testimony in connection with ratification by the United
 States Senate of the Statute of the IAEA.26

 C. The Melman study'I of "Inspection for Disarmament" repre
 sents the most comprehensive published investigation of problems
 and techniques applicable to the enforcement of agreements for the
 partial or complete prohibition of nuclear weapons and the means
 of their delivery. Most of the eighteen papers comprising the study
 assume the existence of an agreement, including a provision for the
 unhindered access by an international inspectorate to facilities inside
 the signatory nations.- However, the United States has been taken as
 the prototype nation to which the inspection techniques are specifi
 cally applied.

 These papers, which cover the whole range of inspection prob
 lems, include: direct physical surveillance by aerial inspection

 methods, the detection of underground nuclear explosions, the de
 tection of high-altitude missile tests, inspection for the production of
 agents of biological warfare, the direct inspection of factory opera
 tions, the use of fiscal and records inspection, as well as problems of
 psychological inspection, especially those relevant to the utilization of
 national populations for uncovering clandestine activities. Also in
 cluded are interesting studies of past evasions of arms-control
 arrangements, in Palestine under the British mandate and in the

 Weimar Republic, as well as studies of possible techniques for evad
 ing the agreement under consideration made by "evasion teams"
 constituted for this specific purpose.
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 In his analysis of the results of the studies, Melman, while taking
 cognizance of the possibilities for systematic evasion inherent in
 many of the proposed inspection techniques, adopts the position
 that a combination of many techniques can serve to reduce to an
 essentially negligible level the net probability of significant evasions
 of the agreement by any single nation. However, this conclusion is
 also based on the assumption of a successful utilization of the tech
 nique of "inspection by the people," some possibilities of which are
 explored in the study.

 It is of course possible to quarrel with this conclusion, to question
 the relevance in the present state of international relations of some
 of the controls envisaged, to point to differences between the Amer
 ican and Russian societies, especially as regards inspection problems,
 to urge greater attention to the interactions between different control

 measures, etc. But, such criticisms notwithstanding, this is a bold
 and imaginative first attempt, which, by bringing into the realm of
 public discussion the serious problems whose solutions are required
 for comprehensive disarmament and especially by calling attention
 to the importance of nonphysical inspection techniques, has made a

 major contribution to the study of arms control.
 D. The prevention of surprise attack'8 is an aspect of arms

 control, of greatest significance in the absence of controlled arms
 limitation or in an interim period during which armaments are being
 reduced. As examples, the Rapacki plan and the "open skies" pro
 posals are aimed at the reduction of surprise-attack capabilities and
 at the provision of mutual assurance concerning the peaceful inten
 tions (or the contrary) of both sides.

 Such assurances are especially important in a situation such as
 the present one, in which both sides rely for the maintenance of the
 peace on a mutual recognition of the effectiveness and readiness of
 deterrent forces. These assurances will remain important as deter
 rence systems become more powerful and more invulnerable, even
 in the absence of any but the most tacit of international arrange

 ments.19 On the other hand, their existence can contribute materially
 to the easing of tensions and to the establishment of an atmosphere
 of relative trust in which more inclusive agreements may become
 possible.

 At the "surprise attack conference" of experts from the East and
 the West,'8 held in Geneva toward the end of 1958, no discernible
 progress was made toward agreement on prevention of surprise
 attack, owing to the participants' inability to agree on terms of
 reference. Nevertheless, the conference served at least to focus
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 attention on a number of serious and difficult technical problems, of
 which we single out just one in the following brief discussion.

 It is clear that the development of submarines of unlimited range
 and of submarine missile-launching systems (i.e., POLARIS) capable
 of firing nuclear weapons from under the sea, introduces new dimen
 sions into the surprise attack problem. The control of such weapons
 delivery systems depends on the ability to control the submarines.
 Two aspects of the problem need to be considered. On the one hand,
 submarines, like bombs and missiles, can be stockpiled, and the de
 tection of their storage (for example, in remote locations on ocean
 bottoms) and knowledge of the numbers stored raise serious ques
 tions; however, these do not appear to be as difficult as those associ
 ated with the problem of a nuclear-weapons stockpile. On the other
 hand, the problem of locating submarines in operation, or even of
 forming a reasonably accurate estimate of their numbers, is also a
 formidable one, although it appears possible to conceive of systems of
 surveillance of major ports and straits, by using appropriate under
 water location techniques, which might serve to enforce an agreed
 limitation on the number of active submarines without necessarily
 requiring a detailed knowledge of their location.

 E. Control of biological, chemical, and radiological weapons is a
 field whose importance remains rather difficult to assess, despite some
 recent studies by competent authorities.27. 28 Although there is little
 doubt that many nations are carrying on serious efforts in this field,
 the impression still prevails that such weapons represent more of a
 potential for nuisance than for decisive influence in possible major
 conflicts.* Still, the usefulness of such weapons may be much greater
 when viewed with the eyes of a small nation, because of their relative
 cheapness and the universality of their availability, and they might be
 capable of playing a decisive role in a relatively localized conffict.

 A number of aspects of those weapons suggest possible special
 control methods. Thus, while the research and development stage
 would require minimal facilities normally available as a result of

 *"As means of immediate and certain destruction, these weapons cannot com
 pare with hydrogen bombs. The dependence of biological weapons on un
 controllable factors, such as meteorological conditions, and the difficulty of
 confining the effects to the attacked territory, make them especially unpredict
 able in scope and effect.... But, however difficult the international control of
 atomic weapons may be, the international control of biological and chemical
 weapons by any system of inspection seems incomparably more difficult" (from
 the Statement of the Pugwash International Conference of Scientists on Bio
 logical and Chemical Warfare28).
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 legitimate biological, chemical, and nuclear-power activities, their
 field testing and deployment for use might require special prepa
 rations and concurrent activities-such as the large-scale immuniza
 tion of populations in the case of biological agents affecting man

 which could be readily detectible by an inspection system.

 Conclusions

 Any survey of the techniques available for the implementation of
 possible arms-control systems is bound to conclude with remarks
 concerning the woeful inadequacy of past and present research in
 this field. The painfully obvious need for an organized governmental
 effort, also capable of developing a governmental group with a
 "vested interest" in arms control comparable with that normally
 devoted to the enhancement of military capabilities, has been force
 fully pointed out on many occasions.29 With such remarks I concur.
 Beyond this, I would like to call attention to two specific problems in
 which it appears that further research is most urgently needed. Their
 solutions, if such are possible, lie at the very heart of the questions of
 the feasibility and possible extent of comprehensive arms-limitations
 measures. These are:

 A. The stockpile problem, or the question of the degree of cer
 tainty with which it may be possible to ascertain (by a study of past
 records, inventories, plant characteristics, etc.) the amount of weap
 ons material which may have been sequestered by a nation, or by an
 influential group within the nation, before the institution of a control
 agreement. There is a considerable overlap between the methods
 of attacking this problem and those developed for the prevention of
 clandestine diversion of new weapons materials; but almost all dis
 cussions found in the open literature refer to the latter.

 Of course, the stockpile problem applies to all weapons on which
 there might be some agreed limitation; however, this discussion will
 be limited to nuclear weapons and long-range missiles. Given free
 access to all plants capable of producing appreciable fissionable
 material, and to all of their records, the problem of ascertaining past
 production has many approaches which taken together can help to
 narrow the uncertainty of the estimate. Thus, the records of past
 power production (or heat removal), together with a knowledge of
 plant design characteristics, provide an estimate of production of
 plutonium or uranium 233. Records of mining operations and of
 uranium ore-processing activities yield information on the raw ma
 terials which have gone through the plants, including plants for the
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 separation of uranium 235. Waste products, through their chemical
 and radiochemical analysis, yield information on past production.

 The uncertainty in the estimate of past production increases with
 the total amount of material processed and with the length of time
 over which there has been an uninspected production. As of tis
 writing, the stockpile problem applies only to the three or four nuclear
 powers. With the exception of the Melman study,10 the existing
 information is mainly classified. The numbers which one occasionally
 hears quoted by apparently reliable sources for the amount of fission
 able material which could be sequestered from present stockpiles in
 the USSR, if an agreement were to take effect now, with little chance
 for subsequent detection that a diversion had been effected, range
 from enough to produce about fifty large thermonuclear bombs up
 to enough for about five hundred. Clearly, it is important to develop
 techniques for reducing the actual upper limit of uncertainty. It

 would be important for the purpose of public discussion and planning
 for the presently accepted upper limit to be made public.

 The stockpile problem with respect to ICBM's has been discussed
 in considerable detail in the Melman report.10 On the one hand, the
 problem is less difficult because of the relatively short time during
 which it has been possible to accumulate hidden stockpiles and be
 cause of the size of the objects. On the other hand, missiles require
 many components, some of a rather specialized nature, whose pro
 duction is wide-spread throughout the normal industrial activities of
 an industrialized country; this aspect tends to.increase the difflculty
 of detecting any one clandestine activity, but it provides for a large
 number of possible points of detection.

 After the production of fissionable materials and the manufacture
 of missile components, these must be assembled into weapons, de
 ployed and maintained in readiness if they are to be used by a
 potential aggressor. While such activities might also be rooted out
 by physical inspection techniques, it may be precisely in this field
 that nonphysical techniques (psychological inspection, inspection
 by the people, etc.) will have their most fruitful application.

 In any event, the possible size of clandestine stockpiles is likely
 to be among the crucial factors which will set the level of possible
 disarmament agreements at any time.

 B. Research and development constraints are implicitly assumed
 in most control systems envisaged, since practically all such systems
 are unstable with respect to a technical breakthrough capable of pro
 viding a decisive military advantage to one member of the agree
 ment. This instability applies in schemes of armed deterrence per
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 haps even more than in situations of relatively comprehensive
 disarmament. Although the inspection techniques discussed above
 may all be relevant to some forms of research and development
 activities, this inspection problem is one which by definition defies
 general solution; for how does one predict the unknown? Neverthe
 less, some techniques have greater relevance than others, e.g.,

 methods of records inspection. In particular, the nonphysical tech
 niques would appear to offer the greatest promise, especially in those
 aspects which provide for a continuing census of the activities of key
 specialists.

 Any serious attempt at inspecting research and development
 activities implies the complete elimination of secrecy from research.
 This openness would have to apply not only to basic research, but to
 governmental and industrial research activities as well. In the final
 analysis, however, stability with respect to technological progress
 could probably only be achieved through the adoption and exercise
 of stringent self-restraints on the part of sovereign nations; the solu
 tion of this problem may, in fact, demand the greatest self-restraint
 of all-the eventual relinquishment of absolute national sovereignty
 in favor of an international order with the enforcement capabilities
 necessary to establish and preserve the peace.
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 Adjudication and Enforcement in Arms Control

 Tm PURPOSE OF THIS ESSAY iS to examine the problems of adjudica
 tion and enforcement in the context of a limited agreement on arms
 control. Its premise is, therefore, that one or more agreements will
 be concluded, providing for various measures of disarmament and
 for their effective supervision and control, but not for a complete
 system of world law.

 Among friends, a pledged word is sufficient and there is no need
 for the establishment of a complicated machinery for the adjudica
 tion of disputes or the enforcement of decisions. But, in a situation
 where mutual trust does not exist, where suspicions are rife, and
 many disagreements are likely to arise, adequate methods must be
 provided in advance for the settlement of disputes and for ensuring
 compliance with both the basic rules and the decisions rendered to
 implement them.

 The record of past relations between the nations of the Atlantic
 community and the Soviet bloc shows the importance of inserting
 in an agreement as many precise provisions as possible, leaving little
 to future determination. It is evident that even the relatively simple
 problem of the suspension of nuclear tests will require a long and
 detailed treaty. A comprehensive agreement on arms control is
 likely to be at least as detailed as recent agreements in the economic
 area, such as the treaty establishing the European Economic Com
 munity, which is some 150 pages long.' It is not possible, however,
 to foresee all the probable difficulties, and means must be found to
 deal with them in an adequate manner.

 It would destroy the effectiveness of a treaty on arms control if
 any party to it were permitted to decide on the scope of its obliga
 tions. While each party to the treaty would like to limit its obliga
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 tions to a minimum, it desires at the same time to impose as strong
 obligations as possible on the other parties. Treaty provisions are
 usually reciprocal, and impose equal obligations on all parties. In
 order to achieve the desired measure of control over other parties,
 each party must accept some limitations on its own freedom of de
 cision. The ordinary way of achieving such control is to entrust to
 a third party the power to interpret the treaty in case of a disagree
 ment between the parties.

 Alternative Methods for Settling Disputes

 There are many methods of settling such disagreements. Some
 times the parties can agree only to submit the dispute to a commis
 sion of investigation for a clarification of facts by means of an im
 partial enquiry. Quite often they also empower a commission to
 engage in conciliation and to present to the parties not only its con
 clusions about the facts but also its recommendations for a friendly
 settlement of the controversy. To ensure themselves further against
 the danger of an unwelcome decision, some countries have insisted
 that such commissions be composed of an equal number of persons
 from the two countries involved in the dispute. Such a joint com
 mission is able to impose a decision, or even to make a recommenda
 tion, adverse to one of the parties only if at least one of that party's
 representatives agrees to it. Surprisingly, that method has proved
 quite successful in the settlement of disputes between the United
 States and Canada, where, through patient exploration, in many
 cases equitable solutions have been developed which both parties
 found it possible to accept.2

 Nevertheless, this method is not a reliable one, especially if the
 relations between the parties are full of suspicions. In most instances,
 a more adequate method of settlement is needed, one which would
 lead to a binding decision. Three institutions are available for that
 purpose: an arbitral tribunal, the Intemational Court of Justice, or
 a specialized court.

 The oldest method is to create an arbitral tribunal for each dis
 pute (or group of disputes) after the dispute has arisen. In such a
 case, a tribunal can be specially tailored to the requirements of a
 particular dispute; its members may be experts on the subject in dis
 pute, and their nationalities may reflect the wishes of the parties with
 respect to an appropriate balance between representatives of the
 parties and neutral members.3 It is possible, of course, to sabotage
 an arbitration by refusing to nominate the arbitrators, but methods
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 can be devised to take care of this difficulty. Model rules on arbitral
 procedure were prepared in 1958 by the International Law Commis
 sion, and when properly followed they can ensure effective arbitra
 tion.4 While an arbitral tribunal can solve satisfactorily a particular
 controversy, its period of existence is relatively short and it cannot
 develop a system of constant jurisprudence which could serve as a
 guide for the future conduct of the parties. A more permanent tri
 bunal is necessary for that purpose.

 The International Court of Justice at The Hague is the principal
 judicial organ of the United Nations. It is composed of fifteen judges,
 no two of whom may be nationals of the same state. Five of them are
 nationals of the permanent members of the Security Council, though
 this is not guaranteed in the statute of the Court; four judges come
 from Latin America, two from Western Europe, one from Eastern
 Europe, two from Commonwealth countries, and one from the Arab
 group of nations. Only two members of the Court come from Com
 munist countries, and only one from a neutralist nation (the United
 Arab Republic). 5

 It can easily be seen that the Soviet Union would be reluctant to
 submit to the jurisdiction of the International Court of Justice in view
 of its predominantly Western composition. On the other hand, the

 Western nations might be reluctant to change the composition of the
 Court for all cases in order to obtain the agreement of the Soviet
 Union to submit to the jurisdiction of the Court in cases arising out
 of the arms-control agreement. If it should prove possible, however,
 to increase the number of judges from the neutral countries to at
 least three, the parties to the arms-control treaty might ask the Court
 to establish a special chamber for disputes relating to arms control.
 Such a chamber might be composed of two judges coming from the
 Atlantic community, two Communist judges, and three neutral
 judges. Such a special chamber of the Court could develop a con
 sistent system of interpretation of the arms-control agreement, and
 would have behind it the prestige of the Court. A procedure might
 even be developed by means of which the arms-control chamber
 could obtain the advice of the full Court on questions of general in
 ternational law which might be involved in a particular case, thus
 ensuring that the chamber would not depart too far from the general
 trend of the decisions of the Court.

 It might be argued, however, that the problems of arms control
 require special technical knowledge and that many questions which
 would arise might require a method of approach more characteristic
 of constitutional and administrative law than of international law.
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 Consequently, it might be preferable to establish a separate tribunal,
 composed of persons especially qualified to deal with matters of this
 type. It might also be easier to reach an agreement on the composi
 tion of such a tribunal than to make the choice of the judges of a
 chamber from the limited membership of the International Court of
 Justice. While the United Nations or the proposed International Dis
 armament Organization (I.D.O.) cannot be a party to contentious
 proceedings before the International Court of Justice, and can only
 take part in proceedings relating to advisory opinions, an agreement
 creating a separate court may open such a court to these interna
 tional organizations on a basis of equality with states. Finally, it

 might be possible to open the special tribunal to private parties (in
 dividuals and corporations) which claim to have suffered an injury
 because of the activities of the International Disarmament Organi
 zation. The International Court of Justice cannot be opened to them
 except through an amendment to the statute of the Court which
 might be difficult to push through in view of the tradition that this
 Court should be reserved for interstate disputes.

 Such a special court might be modeled on the Court of Justice of
 the European Coal and Steel Community, the jurisdiction of which
 was extended in 1958 to the other European communities, the Euro
 pean Economic Community and the European Atomic Energy Com
 munity (Euratom).6 It may be noted that the Euratom Treaty con
 tains both provisions concerning safety control against diversion of
 fissionable materials and provisions empowering the Court of Justice
 to deal with violations of the Treaty.7 Similarly, the Convention on
 the Establishment of a Security Control in the Field of Nuclear En
 ergy, signed in Paris on 20 December 1957, established a special tri
 bunal to supervise the activities of the European Nuclear Energy
 Agency of the Organization for European Economic Cooperation.8

 Additional difficulties might be created by the fact that certain
 inspection activities might require approval by an international
 court; in other cases, judicial action on the spot might be needed,
 rather than a decision at the seat of the court which might be quite
 distant from the place where emergency action is required. It might
 be suggested, therefore, that one court would not be sufficient and
 that a system of international courts needs to be created. The al
 ternative would be to delegate these local functions to national
 courts, and to provide only for a right of appeal to an international
 court. Unfortunately, there is little inclination on either side to trust
 the judicial system of the other, and only a true international solution
 would be acceptable to all concerned.
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 If the idea of a system of special courts is accepted, it will not be
 necessary to create a large number of these courts. There might be
 one court for North America, one for Western Europe, one for the
 Soviet Union and Eastern Europe, one for China, one for Southeast
 Asia and the Far East, one for the Arab countries and North Africa,
 one for the rest of Africa, and one for Latin America-altogether,
 eight lower courts, each composed of three judges none of whom
 would be a native of the region. In addition, an appellate tribunal
 would be established which would also have primary jurisdiction
 over more important disputes between the states that are parties to
 the arms-control agreement and over disputes between states and the
 International Disarmament Organization. The appellate tribunal

 might be composed of nine judges (three Western, three Communist,
 and three neutral).

 The advantages of the prestige and judicial impartiality of the
 International Court of Justice and of the easier accessibility and
 specialized knowledge of the special disarmament courts might be
 combined in a system which would combine lower tribunals with
 a right of appeal to the International Court of Justice. Such a sys
 tem might be preferable to one equipped with a separate appellate
 tribunal, which would require a long time before it developed a repu
 tation for impartiality and freedom from political influences equal to
 that of the International Court of Justice. It might be noted that
 such a system of appeals was developed after World War I, when
 disputes arose about the validity of the decisions of various mixed
 arbitral tribunals established to deal with disputes between Hungary
 and her neighbors. Several appeals were actually brought to the
 Permanent Court of Intemational Justice in accordance with an
 agreement of 28 April 1930,9 and the Court developed an effective
 procedure for dealing with them. In particular, no difficulties were
 caused by the fact that the judgments of the tribunals were rendered
 in disputes between individuals and a state, while the appeals were
 brought by one state against another; the Court found it quite proper
 that two states might submit to it a dispute about the correctness of
 a judgment of another tribunal rendered in a case involving directly
 only one of these states.'0

 An appellate procedure established for disputes under an arms
 control treaty need not be available in every case; it might be limited
 to cases in which at least two judges of the International Court of
 Justice have made a preliminary finding that the lower tribunal, from
 which an appeal is being made, appears (a) to have decided wrongly
 a question of the interpretation of the arms-control treaty; (b) to have
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 exceeded its jurisdiction; (c) to have departed from the previous
 jurisprudence of the International Court of Justice; or (d) to have
 committed a serious procedural error resulting in a denial of justice.

 Subjects of Adjudication

 Whatever the tribunal selected to deal with disarmament dis
 putes, it might be necessary to state in more precise terms what its
 jurisdiction should be, i.e., what the range of matters which could
 be submitted to it should be. There would seem to be six main cate
 gories of cases: (a) disputes between two or more states with respect
 to the interpretation or application of the arms-control agreement;
 (b) disputes between the International Disarmament Organization
 and a state about the state's nonperformance of its obligations under
 the arms-control agreement; (c) requests by the International Dis
 armament Organization for judicial authorization to take certain
 inspection or enforcement steps against states; (d) appeals by a
 state against decisions of the International Disarmament Organiza
 tion, asking for annulment on the grounds of lack of competence,

 major violations of procedure, violation of t-he arms-control treaty,
 or abuse of power; (e) appeals by private persons against decisions
 of the International Disarmament Organization enforcing the arms
 control treaty against them, and complaints against acts of officials
 of the Organization who allegedly caused an injury to a private per
 son. The cases in the fifth category and some of the cases in the third
 would be within the jurisdiction of the lower courts, subject to ap
 peal to t-he appellate court; other cases would be within the original
 jurisdiction of the appellate court. In many respects, the jurisdiction
 of these courts would be similar to that of the Court of Justice of the
 European communities.'1 As in those communities, the purpose of
 the proposed arrangements will be to ensure the rule of law in the
 interpretation and application of the disarmament treaty.

 It may be expected that direct disputes between states about the
 interpretation of the disarmament treaty are not going to be frequent.
 It is more likely that such disputes will ordinarily arise between the
 International Disarnament Organization and a state, though it is
 possible that the action of the Organization against a particular state
 might in some cases be the result, not of a report by its own in
 spectors, but of information supplied by another state. The first
 steps will be taken usually through the administrative process. For
 instance, if the management of a nuclear power plant should obstruct
 an inspection of the plant, the Intemational Disarmament Organiza
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 tion would first ask the state in which the plant is situated to arrange
 for the admission of the inspectors. If the state should refuse to
 make such an arrangement, it might base its refusal on legal grounds;
 it might contend, for instance, that the plant in question is not sub
 ject to inspection under the treaty, or that the permitted annual num
 ber of inspections has been exhausted, or that the inspectors did not
 proceed through proper channels in seeking an admission to the
 plant. In another case, the International Disarmament Organization
 might request that a para-military unit be disbanded, while the
 state concerned might contend that the unit in question was not
 military but a training camp for athletes. Should the International
 Disarmament Organization consider these contentions unjustified,
 and should it prove impossible to settle the matter by negotiations,
 the Organization might bring the matter to the competent disarma

 ment tribunal for a final decision.

 Safeguards against Abuses by Inspectors

 The provisions of the disarmament treaty relating to inspection
 might also include various guarantees against a possible abuse of
 power by the International Disarmnament Organization. For instance,
 it might be provided that inspections outside a specified quota would
 be permitted only if the Organiization had obtained a special authori
 zation from the disarmament tribunal. Such an authorization would
 be issued by the tribunal only upon the showing of reasonable cause
 to believe or suspect that a prohibited or unlicensed activity was be
 ing conducted in a certain area. If there should be provisions em
 powering the International Disarmament Organization to grant, sus
 pend, and revoke licenses to produce small arms, to engage in certain
 kinds of research, or to utilize nuclear materials, appeals to in
 ternational tribunals might be granted against a refusal to grant a
 license or an allegedly unjustified suspension or revocation of a
 license.

 It might be expected that the disarmament treaty would require
 that international inspectors should have due regard for all rights of
 personal privacy and private property, and should take into con
 sideration the laws and customs of the respective nations to the full
 est extent consistent with the effective discharge of their duties. In
 particular, safeguards would be necessary to prevent the disclosure
 of industrial secrets discovered during an inspection, except, of
 course, in a case in which such disclosure was necessary in order to
 accomplish the purposes of the arms-control treaty. In all these
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 situations, recourse to an international tribunal might be necessary
 if an inspector violated his obligations under the treaty; in proper
 cases, just compensation would be granted to the injured state or
 person.

 If the International Disarmament Organization should abuse its
 power to classify certain materials as "war materials" or as "nuclear
 materials," and should order their destruction or subject them to in
 ternational controls, the state concerned, or even a private person
 owning such materials, might appeal to the disarmament tribunal
 against the decision of the Organization. There might also be cases
 in which a state would consider that the International Disarmament

 Organization should take certain action required by the treaty; e.g.,
 if the Organization has neglected to inspect the territory of some
 states for a long period of time, another state might ask the tribunal
 to order the Organization to conduct such an inspection. Complaints

 might also be brought against the Organization if it should discrimi
 nate against some states and submit them to stricter controls without
 any special justification.

 Finally, a state or a private person might have recourse to an in
 ternational tribunal even before action has been taken by the Inter
 national Disarmament Organization or one of its inspectors, if the
 contemplated action is considered as exceeding the powers of the
 Organization. In such a case the tribunal might issue an injunction
 prohibiting the taking of such action until the matter is decided by
 the tribunal.

 Injunctions might also be issued by an international tribunal in
 the reverse situation, when an activity of a state or of a private per
 son is alleged by the Intemational Disarmament Organization or by
 another state to be contrary to an international obligation. Under
 its statute, the International Court of Justice is entitled to indicate
 provisional measures, and it has developed the necessary arrange
 ments to treat requests for the indication of interim measures of pro
 tection as a matter of urgency.

 Revision of Treaty Provisions

 As stated above, it may be anticipated that the disarmament
 treaty would contain not only some general principles but also a
 large number of detailed provisions. While the institution of an im
 partial tribunal would provide a method for removing at least some
 of the difficulties caused in the past by divergent interpretations of
 agreements between the West and the Soviet Union, it would still
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 seem wise to try to solve most of the ambiguities in the treaty itself.
 This method, however, has its own limitations. Circumstances

 change, unforeseen scientific or technical developments make cer
 tain provisions of the disarmament treaty obsolete, and there might
 be sudden shifts in the careful system of checks and balances es
 tablished by the treaty. The negotiations on the suspension of nu
 clear tests have shown the impact of new discoveries which invali
 date the premises of the first agreement on the subject. Similar
 problems may arise in the future, and methods must be found for
 dealing with them in an effective manner; otherwise the whole sys
 tem might fall apart.

 It might be noted that the treaty establishing the European Coal
 and Steel Community provides a procedure for dealing with special
 situations in which an amendment would be required in the rules
 for the exercise by the High Authority, the administrative organ of
 the Community, of the powers conferred upon it by the treaty. In
 particular, such amendments might be needed because of unfore
 seen difficulties experienced in executing the treaty or because of a
 profound change in the economic or technical conditions directly
 affecting the common market for coal and steel. The necessary
 amendments may be proposed jointly by the High Authority and
 the Council of Ministers of the Community, acting by a five-sixths

 majority. They are then submitted to the Court of Justice of the
 Community for an opinion on the question of whether or not the
 conditions prescribed in the treaty have been in fact fulfilled, and
 whether the proposed amendments are compatible with the articles
 of the treaty stating the basic purposes of the Community and
 whether those amendments do not change the relation between the
 various institutions of the Community. If the Court finds that the
 amendments conform to these requirements, they are submitted to
 the Common Assembly of the Community for approval. Should the

 Assembly approve them by a majority of three-quarters of the votes
 cast, representing a two-thirds majority of the total membership, the
 amendments come into force without need for further action by
 member states.'2

 A similar procedure might be devised for the arms-control treaty.
 It has been proposed by L. C. Bohn and others that amendments for
 taking into account changes in the technology of weapons and in de
 tection devices should be adopted by a simplified procedure. Thus,
 the disarmament treaty might provide for the submission of amend

 ments proposed by the executive organ of the International Disarma
 ment Organization, and approved by its supervisory organ, to the

 887



 LOUIS B. SOHN

 international tribunal empowered to interpret the treaty. The tri
 bunal would render an opinion about the compatibility of the amend
 ments with the basic objects of the treaty and with the division of
 powers among the various institutions of the Organization. In case
 of a favorable opinion on the part of the tribunal, the amendments
 would be submitted to the Assembly of the Organization (or the
 General Assembly of the United Nations). If approved by that body
 by a two-thirds majority, including a majority of the principal pow
 ers, the amendments would come into force without further refer
 ence to member states for ratification. However, should the amend
 ments introduce major changes in the disarmament treaty, the
 ordinary procedure of amendment would have to be followed, i.e.,
 ratification in accordance with their respective constitutional proc
 esses by a prescribed large number of members, including almost all
 the principal powers.

 One might have to deal also with a situation in which an amend
 ment, found to be necessary by the executive organ of the Interna
 tional Disarmament Organization and to be compatible with the
 disarmament treaty by the international tribunal, has nevertheless
 failed to obtain the required majority in the Assembly or the necessary
 number of ratifications. In such a case, those states which consider
 that the nonadoption of the amendment would prejudice the further
 execution of some of the provisions of the disarmament treaty might
 request the tribunal to make a finding releasing them from those
 treaty obligations which can no longer be inspected in a satisfactory

 manner. The tribunal may make such a release conditional on a sec
 ond submission of the amendment to the Assembly and its final re
 jection.

 Enforcement

 The enforcement of the arms-control treaty must be based on the
 principle that sanctions should be proportioned to the violations.
 There should be a number of sanctions available to the international
 authorities, and, to the extent that circumstances permit, there should
 be a slow progression from minor to major sanctions.

 It might be important to avoid as far as possible the implication
 that each violation is one for which the government of a country

 must be directly responsible. In many cases it might be possible to
 take action against an individual or company engaged in a prohibited
 activity. In such cases, the main burden of enforcement should be
 put on the state in the territory of which such a prohibited activity
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 has taken place. The International Disarmament Organization might
 request that state to stop the activity and to punish the persons con
 cerned. Only if no steps are taken by the state, or if the steps taken
 are inadequate, would further action by the International Disarma
 ment Organization be required. If a question of interpretation of
 the arms-control treaty should be involved in the case, and a state
 court should find the person not guilty of any violation or should
 order insufficient punishment, an appeal from the state court to the
 international tribunal could be taken by the International Disarma

 ment Organization. Final judgments of the international tribunal in
 such cases of appeal should be entitled to forced execution in the
 territory of the state concerned to the same extent as local decisions.
 If the international tribunal has imposed a fine, such a fine may also
 be collected from any property which the person fined owns in some
 other country.

 In another group of cases, the International Disarmament Organ
 ization might consider that a particular violation of the disarmament
 treaty is due only to negligence, error, or an improper action of sub
 ordinate officials, and that it does not constitute a deliberate act of
 the government of the state concerned. In such a case, it might again
 be sufficient to call on that government to take such action as is neces
 sary to remedy the violation. If, however, the violation is not reme
 died within a specified period, further action would be necessary.

 The most difficult problem of enforcement arises in situations in
 which a state itself has committed a major violation, or in which
 there is a dangerous pattern of minor violations or of unremedied vio
 lations by private persons. If there should be a dispute as to facts, or
 if the state concerned should contend that the facts in question do
 not constitute a violation of the arms-control treaty as interpreted by
 that state, the matter would be submitted by the International Dis
 armament Organization to the disarmament tribunal for decision.
 Should the tribunal find that a violation has occurred and should the
 state refuse to take any remedial action ordered by the tribunal, two
 types of sanctions would be available.

 In the first place, economic sanctions might be taken against the
 state concerned: economic assistance might be canceled, payments
 on international loans might be stopped, international trade relations
 might be severed, and the foreign assets of the state and of its citizens
 might be frozen. If the state is relatively small and is not supported
 by a large bloc of other states, strict economic sanctions should be
 sufficient to ensure compliance. In view of the economic interde
 pendence of most states, even relatively large states would have to
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 comply, especially if the two superpowers should support these sanc
 tions, or at least do not interfere with them. The "cold war," how
 ever, has shown the limited efficacy of economic sanctions against a
 superpower, and, in case of a violation by a superpower or by a na
 tion strongly supported by such a power, economic sanctions might
 prove of no avail.

 In such a case, it might be necessary to resort to the other al
 ternative-the cancellation of the disarmament treaty, or at least a
 threat of such cancellation. It may be expected that a treaty on arms
 limitation would come into effect only if it is so well balanced that
 all the parties to it will have a vested interest in its enforcement and
 permanency. Should a state be faced with the possibility that the
 disarmament treaty would cease to be binding on all other states if it
 should continue to violate the treaty, it would certainly have to
 weigh carefully the danger of a new arms race and the fact that it
 alone would be held to blame. In most cases, these considerations
 should be sufficient for it to accept the decisions of the International
 Disarmament Organization and the disarmament tribunal. If the vio
 lator should refuse to mend his ways, it would be necessary for other
 states to follow up the threat and to start rearning, at least to the ex
 tent necessary to even up the balance disturbed by the first state's
 violations.

 It would be dangerous to leave this important decision about the
 withdrawal of the other states from all or some provisions of the arms
 control treaty to the sole judgment of those states. The circumstances
 in which such a withdrawal would be permitted should be defined
 in the arms-control treaty itself, and the states relying on the relevant
 provision of the treaty would have to prove before the international
 tribunal that these circumstances have actually occurred. Only if the
 tribunal should agree with the contentions of these states, would
 they be entitled to withdraw and the disarmament treaty canceled
 in whole or in part. In an emergency situation, the tribunal would,
 of course, allow the states concerned to take such preliminary steps
 as might be needed to keep up with the state which has committed
 the violations forming the basis for the cancellation proceedings.
 Thus, the security of states would not be endangered by the delay
 caused by judicial proceedings.

 This brief survey shows the role which might be played by inter
 national tribunals in the enforcement of an agreement on arms con
 trol. Such tribunals can solve disputes between the parties to that
 agreement and ensure that the rule of law is observed in the day-to
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 day interpretation and application of the agreement. Even in case
 of a serious disruption of the disarmament process, the tribunals can
 help to make certain that the treaty will not be terminated on a
 ffimsy pretext. The different procedures outlined above would have
 to be worked out in finer detail, and many theoretical and practical
 difficulties would probably be encountered. But the task is not im
 possible, and with diligence and perseverance the required solutions
 can be discovered.
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 Reciprocal Measures for Arms Stabilization

 TiHER HAS BEEN a widespread change in the thinking on arms control
 in the last year or so. Much of it is due to the focus of attention on
 "measures to safeguard against surprise attack" (to use the official
 terminology). Although this subject is still listed anachronistically
 under "disarmament," it is differently oriented. It assumes deterrence
 as the keystone of our security policy, and tries to improve it. It
 accepts a retaliatory capability as something to be enhanced, not
 degraded-something to be made more secure, less accident-prone,
 less in need of striking quickly to avoid its own destiuction, less
 capable of gaining advantage from a sudden attack of its own. An
 anomaly of this approach to arms control is that it does not neces
 sarily involve "disarmament" in the literal sense.

 Another anomaly, which rather shakes the disarmament tradition,
 is that weapons may be more stabilizing and less aggressive if they
 are capable of civilian reprisal rather than of military engagement.
 A standoff between two retaliatory forces is in some ways equivalent
 to an exchange of hostages; and "inhumane" weapons, capable of
 inflicting damage but not able to go after the enemy's strategic forces,
 acquire virtue because of their clearly deterrent function and the lack
 of temptation they give either side to strike first.

 More important, though, is the fact that schemes to avert surprise
 attack are manifestly compatible with a national military policy, not
 a renunciation of it. They emphasize the possibility that one can
 simultaneously think seriously and sympathetically about our military
 posture and about collaborating with our enemies to improve it. To
 propose, as does the notion of "measures to safeguard against surprise
 attack," that military cooperation with potential enemies may offer op
 portunities to improve our military posture, opens a new field for
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 imaginative scientific and military thinking, and may eventually enlist
 the support of the military services themselves.

 Most of this progress is still ahead of us; the revolution in thinking
 about arms control is barely started. Officially we have taken only
 the most hesitant steps in defining arms control in a way that does
 not contradict our national security policies. We still talk officially
 as though "disarmament" can only save money, without noticing that
 under the new philosophy it could cost more. We still work officially
 with an image of disarmament that makes it solely a peacetime (cold
 wartime) process of negotiating explicit detailed agreements in a
 multinational context for the reduction or elimination of weapons,
 without adequately recognizing that, as in limiting war, limiting the
 arms race can be a more tacit and less formal process than the "treaty"
 idea implies. More important, the prevalent image of disarmament
 is still one that gives the process a uniquely defined end point-the
 point of no arms at all, or virtually none except in the hands of some
 international authority or synthetic state that would have the power
 to police the world against international violence but against nothing
 else.

 The cautious and the skeptical, the pessimists and the realists,
 have doubts about how rapidly that end point can be approached,
 whether it will be approached at all, and whether the process once
 started may not be reversed. But the ultimate goal is rarely chal
 lenged except by those who have no interest in arms control. And
 by far the most frequent argument raised in favor of particular limited
 measures of arms control, perhaps the most widely persuasive, is
 that these limited measures are at least "steps toward" the goal of
 ultimate disarmament. We have not faced up to the implications of
 the anomaly that "measures to safeguard against surprise attack" are
 designed to preserve a nuclear striking power, and are not easily
 construed as just another "step toward"' ultimate disarmament.*

 We still talk about "levels" of armament or disarmament, as
 though there were only two directions in which to go, up and down,
 the arms race going in one direction and arms control in the other.

 We have not yet admitted that, even in the framework of arms
 control, it could be an open question whether we ought to be negoti
 ating with our enemies for more arms, less arms, different kinds of

 * See T. C. Schelling, "Surprise Attack and Disarmament," in Klaus Knorr (ed.),
 NATO and American Security (Princeton: Princeton University Press, 1959),
 or the shorter version in T.C. Schelling, The Strategy of Conflict (Cambridge,
 Harvard University Press, 1960), ch. 10.
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 arms, or arrangements superimposed on existing armaments. We
 have given little thought even to the weapon system that would be
 required by that ultimate international authority that might police
 the world against armed violence, and to whether it, too, would be
 embarrassed by a "massive retaliation" doctrine that would lack
 credibility; whether it, too, might be subject to surprise attack;
 whether it, too, would lack resolution (as some think NATO might
 lack resolution) to reach an awful collective decision in response to
 nibbling agression or bland violation.

 The point of this paper is that there is a vast new area to be
 explored once we break out of the traditional confinement of "dis
 armament"-the entire area of military collaboration with potential
 enemies to reduce the likelihood of war or to reduce its scope and
 violence. It is an area worth exploring because our present military
 policies and prospects, however we feel about the adequacy of cur
 rent programs, cannot promise security from a major thermonuclear
 war; and even modest improvements achieved through cooperation
 with the Soviets should be welcome.

 It is not true that in the modern world a gain for the Russians
 is necessarily a loss for us, and vice versa. We can both suffer losses,
 and this fact provides scope for cooperation. We both have-unless
 the Russians have already determined to launch an attack and are
 preparing for it-a common interest in reducing the advantage of
 striking first, simply because that very advantage, even if common
 to both sides, increases the likelihood of war. If at the expense of
 some capability for launching surprise attack one can deny that
 capability to the other, it may be a good bargain. We both have a
 common interest in avoiding the kind of false alarm, panic, misunder
 standing, or loss of control, that may lead to an unpremeditated
 war, in a situation aggravated by the recognition on both sides that
 it is better to go first than to go second. We have a common interest
 in not getting drawn or provoked or panicked into war by the actions
 of a third party (whether that party intends the result or not). And
 we may have an interest in saving some money by not doing on both
 sides the things that, if we both do them, tend to cancel out.

 This common interest does not depend on trust and good faith.
 In fact it seems likely that unless thoroughgoing distrust can be
 acklowledged on both sides, it may be hard to reach any real under
 standing on the subject. The intellectual clarity required to recog
 nize the nature of the common interest may be incompatible with
 the pretense that we trust each other, or that there is any sequence
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 of activities in the short run by which either side could demonstrate
 its good faith to the other.

 Ancient despotisms may have understood better than we do how
 to tranquilize relations between them while hating and distrusting.
 They exchanged hostages, drank wine from the same glass, met in
 public to inhibit the massacre of one by the other, and even delib
 erately exchanged spies to facilitate transmittal of authentic infor
 mation. And perhaps, having exchanged a son for a daughter in the
 cold-blooded interest of contract enforcement, they may have re
 duced tension sufficiently to permit a little affection to grow up in
 later generations.

 Arms Control and Military Technology

 The premise underlying my point of view is that a main deter
 minant of the likelihood of war is the nature of present military
 technology. We and the Russians are trapped by our military tech
 nology. Weapon developments of the last fifteen years, especially of
 the last seven or eight, have themselves been responsible for the

 most alarming aspects of the present strategic situation. They have
 enhanced the advantage, in the event war should come, of being the
 one to start it. They have inhumanly compressed the time available
 to make the most terrible decisions. They have almost eliminated
 any belief that a really big war either could be or should be limited
 in scope or brought to a close by any process other than the sheer
 exhaustion of weapons. They have greatly reduced the confidence of
 either side that it can predict the weapons its enemy has or will have
 in the future. In these and other ways the evolution of military
 technology has exacerbated whatever propensities toward war are
 inherent in the political conflict between us and our enemies. It

 might be naive to say that t-his is an unmixed evil for both us and the
 Soviets, since it powerfully affects the bilateral contest between us;
 nevertheless, it is hard to escape the judgment that nature might
 have been kinder in the way she let our military technology unfold
 itself over the last decade and a half.

 It is interesting-more than that, it is useful-to ask what tech
 nological achievements (available both to us and to our enemies)
 we wish had never occurred, and what technological failures we wish
 had turned out otherwise. Do we wish the hydrogen bomb had
 never come along to make intercontinental missiles economical? Do
 we wish that nuclear-powered aircraft had made airborne alert so
 cheap that retaliatory aircraft could stay aloft rather than be vul
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 nerable on the ground to a missile attack? Do we hope that no one
 ever discovers an economical means of nullifying ballistic-missile
 submarines, so that neither side can hope to preclude retaliation by
 sudden attack? Do we wish that warning systems were so nearly
 perfect that "false alarm" were virtually impossible, or so poor that
 we could never be tempted to rely on them? Do we wish that missiles
 had never become so accurate that they could be used to destroy an
 enemy's missiles in an effort to negate an enemy's retaliatory threat?
 Do we wish that radioactive fallout could not occur, or do we wel
 come it as a peculiarly retaliatory (and hence deterrent) weapon
 effect that is of little use in a pre-emptive attack? Do we wish that
 secrecy about weapons and weapon production were much more
 difficult to maintain than it is, or welcome certain kinds of secrecy as
 a form of mutually appreciated security against surprise attack?

 The reason why it is productive to speculate on these questions,
 rather than merely fanciful, is that arms control can usefully be
 thought of as a way of changing some of the answers. In addition
 to what we can do unilaterally to improve our warning, to maintain
 close control over our forces, to make our forces more secure against
 attack, to avoid the need for precipitate decisions, and to avoid
 accidents or the mistaken decisions t-hat they might cause, there may
 be opportunities to exchange facilities or understandings with our
 enemies, or to design and deploy our forces differently by agreement
 with our enemies who do likewise, in a way that enhances those
 aspects of technology we like and that helps to nullify those that we
 do not.

 If we wish that radar were better and cheaper and less limited
 by the Earth's curvature, we might make it so by exchanging real
 estate with the Russians for the construction by each of us of obser
 vation posts on each other's soil. If we hope that no one can ever
 predict with confidence how his own missiles would do, in a surprise
 attack, against the hardened missile sites of his opponent, we might
 deny each other the necessary knowledge by banning tests of large
 weapons in the era in which anyone actually has a missile in a hard
 underground site that he could use in a weapon-effects test. If instead
 we wish that each side might preserve the privacy of its railroad
 lines for mobile missiles, we might jointly eschew certain surveillance
 techniques; and if we thought that anti-missile defenses of missile
 sites might be more feasible, and retaliatory forces correspondingly
 less vulnerable, with the further testing of nuclear weapons and their
 effects, we might look with more favor on continued weapon testing.
 These considerations are by no means the whole story in arms control,
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 but they do remind us that we and our enemies can both jointly wel
 come, or jointly deplore, certain technological developments (like
 the improved accuracy of long-range missiles) and may possibly find
 ways, jointly, to enhance them or to offset them, over and above the
 things that we can do unilaterally.

 Need for Strategic Analysis

 These examples suggest some of the criteria that can be applied
 to limited arms-control schemes, and some of the difficulties in im
 plementing them. As to criteria, the first thing to emphasize is that
 it takes a good deal of strategic analysis to decide whether a par
 ticular limitation or augmentation of weapons or facilities is a good
 one or a bad one. Viewing limited measures on their individual
 merits, and not as steps in a comprehensive program that can be
 justified only by a long sequence of steps to follow, one has to ask

 whether the technological and economic consequences of a particular
 scheme are or are not conducive to military stability; and the answer
 is very unlikely to be closely correlated with whether more weapons
 or fewer weapons are involved, bigger weapons or smaller ones, or
 even whether notions of "more" and "less," "bigger" and "smaller,"
 can be applied. Whether we would like to see reconnaissance satel
 lites banned or encouraged may depend, for example, on whether

 we think they will mainly provide targeting information to the ini
 tiator of war or mainly provide warning to a potential defender so
 that a potential attacker is the more deterred. Whether we like big
 missiles or not may depend on whether we believe, as so many be
 lieved a few years ago, that missiles would be simple and sturdy
 and hard to destroy in their underground sites or believe as so many
 fear now that increased accuracies and yields make the present gen
 eration of missiles better for a first strike than for a second strike.

 Whether we wish missile technology to be advanced or retarded
 may depend on whether or not we believe, as many do, that the next
 generation of missiles will be easier to protect, easier to hide, or
 easier to keep moving, and therefore less insecure. Whether one
 welcomes nuclear-powered ballistic-missile submarines on both sides
 or deplores them depends on whether they seem to be peculiarly
 good at surviving and retaliating, and hence "deterrent," or peculiarly
 good at getting up close for a no-warning strike on an enemy's
 retaliatory power. And if it were somehow possible to enforce a
 ban on "dirty" bombs, there would still be a genuine strategic ques
 tion of whether or not we wish deterrent capabilities to be enhanced
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 by the greater punitive power of dirty bombs, recognizing that com
 paratively slow-acting fallout may be of much less utility to a poten
 tial attacker, whose main interest is to minimize retaliation on himself.

 Implications for Arms Agreement

 The fact that developments such as these require strategic analysis
 before it can be decided whether they are good or bad is, aside from
 being true, discouraging. It means that even among the experts
 there will be disagreement about the consequences of any particular
 prohibition or exchange of military facilities; it may be next to im
 possible to get widespread understanding of the relevant arguments,
 even within governments. And if fairly detailed analysis is required,
 and careful distinctions have to be made, prohibitions might have to
 be specified in equally careful detail and with equally fine distinc
 tions. This is certainly an obstacle to negotiation. Furthermore, any
 analysis-and any prohibition or agreement or exchange of facilities
 that is justified on the basis of such analysis-is subject to rapid ob
 solescence. The friendly warning satellite appears, a year later, as a
 vicious targeting aid to the surprise attacker; the network of warning
 systems originally designed for mutual reassurance proves in opera
 tion to have too high a false-alarm rate; the missile-guidance systems
 that we deplored because of their extreme accuracy and the advan
 tage they would give the attacker may prove, after we outlaw them,
 to have been the main hope for mobile missile systems desired for
 their invulnerability and hence for their stability. By the time we
 reach agreement on precisely what to allow in our satellites, where
 to place our radar, or what missiles to ban, new evidence or new
 analysis comes along to suggest that the justification of the particular
 scheme we are about to subscribe to is all wrong.

 Finally, by the time we look at individual schemes in sufficient
 detail to judge whether their strategic implications are "good" for
 both us and our enemies, we may have narrowed them down to the
 point where they are intolerably biased. It is probably a mathemati
 cally sound principle that the more measures we put in a package, the
 more their bilateral biases will cancel out, and hence the greater
 will be the joint gain relative to the competitive advantage. This may
 mean that once a potential arms-control system is dissected into
 sufficiently small pieces to apply the right kind of analysis, we shall
 have more individual bargaining counters too small and too biased
 for the negotiating process.
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 Test Suspension as an Example

 The recent negotiations on weapon tests may prove to be typical.
 First, there has been almost no public discussion of whether the
 further testing of weapons and weapon effects would really be con
 ducive to the development of greater bilateral military stability or
 instability over the coming years.* Even if the public could be got
 interested in this crucial question, it would be unlikely to have the
 information it would need to judge the answer. (There has been a
 good deal of public discussion of the merits and possible demerits
 of preventing the further spread of nuclear weapons to small coun
 tries, but remarkably little discussion of just how a test ban would
 obstruct the spread.) Second, while it may seem a mischievous
 stroke of fortune that somebody discovered, between the two con
 ferences, facts or ideas that made the policing of a test ban appear
 more difficult than it had appeared the year before, this may be
 exactly what we have to expect in every case. If today we had
 "completely solved" the new technical problems introduced by the
 "decoupling" technique, we should still have to be prepared for
 somebody's discovering next year a new possibility that had been
 overlooked, one that contemporary detection technology could not
 yet cope with.

 The test-ban discussions also illustrate that, when an issue has
 been narrowed down, the bias in the advantages may seem to out
 weigh the joint advantages. There is more controversy, and under
 standably so, over whether a prohibition on small-weapon tests is
 in the American interest, than on whether a prohibition covering the
 whole spectrum is.

 But of all the characteristics of the present test-ban negotiations,
 the most significant may be that we have had a moratorium for some
 time without a formal agreement. (We do not, of course, have rights

 * That is, whether further testing would mainly facilitate the development of
 more secure retaliatory weapon systems with better communication and con
 trol, less subject to accident and false alarm, or instead would mainly enhance
 the potency of weapons for pre-emptive attack and aggravate the urge, when
 in doubt, to strike quickly and without restraint. The answer is by no means
 obvious for the period immediately ahead. It should be noted that tests involve
 not only new-weapon performance but weapon effects on previously untested
 targets, and the latter may be especially relevant to such things as anti-ICBM
 defense, civil defense, and the vulnerability of fixed or mobile weapons, warn
 ing systems, and communication and control systems.
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 of inspection; so we cannot be sure that the moratorium has been
 kept; but it likely has been, except possibly for the most easily dis
 guised tests.) And this moratorium resulted from no detailed negoti
 ations, no careful specifications, and no written documents to be
 initialed and ratified. I do not think this result can be wholly ex
 plained by the pressure of public opinion. Part of the motivation
 must be that, whatever one side is sacrificing in improved technology,
 the other side is also foregoing tests, and each would probably resume
 them if the other did. Thus the main sanction of an arms-control
 agreement-the expectation that each will abstain only if the other
 does-is probably present in this case. It is therefore a genuine in
 stance of "arms control." If it suffers from being tentative, temporary,
 qualified, and conditional, so might any arms-control agreement,
 even if duly negotiated and signed; furthermore, who can say yet that
 the present "agreement," if such we may call it, will not be of some
 duration?

 Informal Arms Understandings

 Here, I think., we have an important clue to a process by which
 arms control may be reached, and the kinds of arms control that can
 be reached by that process. Maybe arms control is destined to be
 something more informal than is suggested by the great diplomatic
 deployments in Geneva. Maybe limited measures of arms control
 can be arrived at by quite indirect and incomplete communication;
 maybe they will take the form of a proposal embodied in unilateral
 action (or abstention from action) which continues if matched by
 corresponding action on the other side and only for so long as it is.
 Maybe instead of arguing about what we should do, we will simply
 do it and dare the other side to do likewise, or do it and quietly sug
 gest that we would like to keep it up, but only if they find it in their
 interest to do something comparable.

 But if arms control is to be arrived at by a more tacit and informal
 process, and if we are going to call "arms control" any of the military
 things that we and the Russians abstain from because of an aware
 ness that as long as each abstains the other probably will too, we
 should look around and see whether we do not already have a good
 deal of arms control. If we have, we should look at it closely to see
 what lessons we can draw.

 Offhand, it appears (but a more imaginative examination might
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 prove otherwise) that the tacit understandings we have with the
 Russians concern what we do with our weapons more than what we
 possess.* We seem to have some understandings about traffic rules
 for patrolling bombers; there are apparently certain lines we stay on
 this side of, lines the Russians presumably can recognize, the cross
 ing of which they can probably monitor to some extent. This is
 certainly a restraint that we unilaterally observe in the interest of
 reducing misunderstandings and alarms. As far as I know, the traffic
 rules are communicated, not explicitly, but simply by behaving in
 accordance with them (perhaps conspicuously in accordance with
 them) and possibly by having chosen the dividing lines in such a way
 that their significance is recognizable. We both abstain from harass
 ing actions on each other's strategic forces; we do not jam each
 other's military communications, scare each other with fallout from
 weapons tests, or wage surreptitious peacetime undersea wars of
 attrition.t We may yet develop tacit understandings about zones
 and traffic rules for submarines, and may (or may not) develop a
 tradition for leaving each other's reconnaissance satellites alone. We
 both very obviously abstain from assassination. The Russians re
 cently "negotiated" (by a process of nudging) a sharper understand
 ing about sharing the Pacific for target practice. It remains to be
 seen whether the U-2 incident causes certain tacit or latent under
 standings to come unstuck.**

 * A possible exception is civil defense. The extraordinary aversion to civil de
 fense in the United States Government must be complex in its explanation; but
 an element is very likely a belief that a genuine civil defense program might
 open up a new dimension of the arms race, leading either to a "civil-defense
 race" with the USSR or just to an aggravation of the arms competition. The
 same may be true in the USSR. An interesting question is how much "clan
 destine" civil defense the Russians are undertaking, and their reasons for
 keeping it private. (In pointing this out, the author is not trying to justify the
 aversion to civil defense.)

 t Not yet, that is, or not very much. Preserving some of the mutual restraints
 we now enjoy may be as important an "arms-control" objective as creating
 more.

 ** It seems a correct interpretation that there is still some element of implicit
 understanding about not transferring nuclear weapons to other countries. Its
 status is presently a great deal more ambiguous than the author expected a
 couple of years ago; nevertheless there must be a general awareness on both
 sides that the restraint of either will be weakened or dissolved by promiscu
 ousness on the other's part.
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 In all likelihood we may abstain from the use of nuclear weapons
 in some limited war, though both sides often seem to denounce
 officially the notion that a serious limited war should be, or could be,
 fought without nuclear weapons. Here is an interesting case of an
 arms limitation that may be tacitly recognized by both sides, and
 recognized only because each thinks the other may observe it too,
 yet one that is not only not formally agreed on but even denounced
 and denied by both sides. It seems doubtful whether this tacit under
 standing could be made much stronger by a written document.* A
 restraint on the use of nuclear weapons may be more persuasive if
 it seems to rest on the enemy's own self-interest-on his understanding
 that if he abstains we may too, but only if he does-than if it pretends
 to rest on the power of a written agreement or on a fiction of "good
 faith."

 Limited War as "Arms Control"

 In fact, all of the tacitly agreed limits that do apply, or may apply,
 in limited war can be construed as a kind of informal arms control
 tacitly arrived at. My impression is that we and the Russians will
 go to some length to avoid having American and Russian troops
 directly engage each other in a limited war, simply because such an
 engagement might create extremely unstable expectations about
 whether the war could remain limited. We and the Russians both
 recognize many legalistic limitations in war, such as the distinction
 between North Koreans and Chinese, between volunteers and regu
 lars, between the provision of materials to an ally and the provision
 of manpower, between doing an ally's reconnaissance for him and
 doing his bombing, perhaps even the distinction between local air
 fields that are fair game because they are on the ground within a
 disputed country and the decks of carriers offshore that might for
 some reason be construed as "sanctuary."

 Most of these limits are arbitrary, conventional and casuistic
 purely matters of tradition and precedent. For that reason they are
 uncertain and insecure; nobody is even nominally committed to honor
 them. But they demonstrate that it is possible for potential enemies
 to arrive tacitly, or by indirect communication, at a meeting of minds

 * It could be made much stronger by various unilateral actions. One would be
 to increase our capability to get along without nuclears in limited war. Another

 would be to add symbolic support to the understanding; the test-ban negoti
 ations-especially if a formal agreement is reached-almost certainly do this,
 whether they are intended to or not.
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 about some rules, and about how to interpret intentions through the
 way one operates and deploys his resources. Most important, the
 limits that can be observed in limited war are a powerful demonstra
 tion that sheer self-interest-the recognition of a need to collaborate

 with an enemy in wartime, to reach understandings that transcend
 the formalities of explicit communication; the recognition of a mutual
 interest in avoiding accidents, incidents, misunderstandings and un
 necessary alarms, and in holding to any constraints that can be
 found-can provide potent sanctions that need not rest on explicit
 negotiation and formal agreements.

 We may, then, increase our understanding of the nature of arms
 control, what it rests on and how it may come about, by recognizing
 limited war as a kind of arms control in itself. And perhaps it differs
 from peace time (i.e., cold-war) arms control less than we custom
 arily think. Perhaps the psychology and the sanctions and the mode
 of communication, the kinds of reasoning involved, the lack of formal
 agreement or even acknowledgment, that typify limited war, repre
 sent a more central and typical process of international negotiation
 than we usually give it credit for.

 There is another aspect of limited war that deserves emphasis in
 this connection. The limits in limited war are arrived at not by verbal
 bargaining, but by maneuver, by actions, and by statements and
 declarations that are not direct communication to the enemy. Each
 side tends to act in some kind of recognizable pattern, so that any
 limits that it is actually observing can be appreciated by the enemy;
 and each tries to perceive what restraints the other is observing. For
 that reason the limits themselves must be clear-cut, must be of an
 "obvious" character, must be based on qualitative distinctions rather
 than matters of degree. They must not be too selective, too gerry

 mandered in discriminating between what is inside and what is out
 side the limit. They must attach themselves to benchmarks, demar
 cation lines, and distinctions that come naturally. They must have
 simplicity. They must take advantage of conventions and traditions
 and precedents that exist, even if the precedents and traditions are
 biased between the two sides or a nuisance to both sides. Often they
 must involve all-or-none distinctions, or across-the-board distinctions
 like that between land and water, between material and manpower,
 between two sides of a border, or even some arbitrary but potent
 and highly suggestive feature like a parallel of latitude.*

 * For an extensive analysis of tacit bargaining, with special reference to limited
 war, see Chapters 3 and 4 and Appendix A of T. C. Schelling, The Strategy of
 Conflict. Cambridge: Harvard University Press, 1960.

 903



 THOMAS C. SCHELLING

 This is certainly true in the case of the use of nuclear weapons
 in limited war. It is enormously more likely that a limit against any
 use of nuclear weapons could be recognized, sensed, and adhered to
 by both sides on condition that each other observe it, than that any
 particular quantitative limitation, target limitation, fission vs. fusion
 limitation, or limitation based on who is the "aggressor," could be
 jointly and tacitly converged on by the participants.

 But the same is certainly true of a test suspension. A tacitly
 reached moratorium on testing nuclear weapons-mutual and recipro
 cal but essentially unilateral on both sides-is much more likely to
 be stable and durable, much less likely to be eroded by ambiguous
 behavior, than a selective moratorium. If we and the Russians are
 very selective in our unilateral restraints, each choosing the particular
 yields, altitudes, fission-fusion combinations, and localities for tests,
 it seems unlikely either that both sides will hit on the same limitations
 and maintain them with confidence, or that both will hit on "equiv
 alent" though different restraints.

 To some extent, then, the gains and losses of a particular agree
 ment, i.e., the way any particular understanding that is reached may
 discriminate between the two parties (or among more than two
 parties), are likely to be dictated somewhat by the elements of the
 problem, and not altogether by the detailed preferences of the parties
 to the understanding or their bargaining skill. An absolute ban on
 weapon tests, for example, or any other across-the-board prohibition,
 is somewhat arbitrary in the way it distributes the advantages; but
 perhaps some of its appeal is precisely in the fact that it is somewhat
 arbitrary, somewhat determined by chance or by the very structure
 of the problem, dictated by circumstances rather than by either side
 to the other.

 Communication and Understanding

 If an important part of our arms control-or let us call it "mutual
 arms accommodation"-with our enemies is going to be tacit and
 informal, a matter of reciprocated unilateral actions and abstentions,
 we need to take seriously the problem of communicating with our
 enemies about what we are doing, and of reaching understandings
 with them. In some respects informal communication is easier, in
 some ways harder; the process is different from that of formal, ex
 plicit, detailed negotiation, and imposes different requirements.
 Informal communication is usually ambiguous; a government speaks
 by hint as well as by overt statement and proposal, it speaks in
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 directly through the medium of press conferences, leaks of informa
 tion, and remarks to third parties. It speaks with many voices, in
 the executive branch, in the congress, and even in private articles
 and news stories that are "inspired" or are inferred to be so. And it
 speaks through the actions it takes.*

 The differences should not be exaggerated; even when large
 teams of professional diplomats and technical experts are assembled
 in Geneva, much of the communication takes these other forms.
 Nevertheless, the strategy of communication is different, particularly
 because of the greater need in informal negotiations to reach a real
 understanding. In formal and explicit negotiation, what eventually
 matters is to a large extent what gets written down and agreed to;
 even if there was not a meeting of minds, there may have been a
 meeting of words that provides a record of the expectations of both
 sides and the obligations perceived. In informal negotiation the
 ultimate sanction depends less on a piece of paper than on the clarity
 of the understanding reached. If one behaves in a particular way, in
 anticipation of the other's reciprocation, there is a need to make clear
 precisely how one is behaving, with what mutual purpose in mind, so
 that the other can read the proposal in it, infer what would constitute
 reciprocation, and design its own behavior accordingly.

 There is furthermore a greater need to be persuasive. In explicit
 negotiation, it may be possible to reach an agreement whose terms
 are reasonably well understood without agreement on principles or
 any reciprocal understanding of each other's motives. If the letter of
 the agreement is clear, the spirit can remain somewhat in doubt. In
 informal negotiation, the spirit bears most of the burden; and if the
 idea behind what we think we are doing is not perceived by our
 partner (enemy), what we expect of him-or what we may reason
 ably be expected to expect of him-may be too dimly perceived to
 be the basis for genuine reciprocation.

 Suppose we decide to put more emphasis on ballistic-missile sub
 marines, for example, in the belief that they are peculiarly "stable"
 weapons because of their lesser susceptibility to destruction in case
 of a surprise attack and because they are not so much under obliga
 tion to strike quickly in the event of an ambiguous warning (or war
 itself), or else because their smaller warheads, with possibly a lesser
 degree of accuracy as compared with ground-based missiles, makes
 them less of a threat to the enemy's retaliatory forces and more of a
 genuine deterrent. Suppose we decide that we could afford to do this

 * In a sense, the abortive summit conference of May 1960 did not involve less
 "negotiation" just because the meeting never took place.
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 only if the enemy himself oriented his own strategic program toward
 similarly "stable" weapon systems. It might not be at all clear to
 the Russians what our motives are, or what the conditions were for
 our going through with the program. Or suppose we have a crash
 program for the development of a more secure ground-based missile
 force, this program to be financed by a sharp increase in the defense
 budget, with a good deal of expenditure on command, control, and
 communication arrangements so as to reduce both the vulnerability
 of our weapons and their sensitivity to accident or false alarm. In
 particular, suppose that our budget rises because of increased outlays
 associated with our desire for a slow reacting force, rather than one
 that must react rapidly. In such circumstances, our actions may be
 stabilizing or destabilizing, depending on whether the enemy can
 percieve that we are making the world safer for him rather than
 increasing his need (and ours) to jump the gun in a crisis. If we
 institute an airbome alert, it may be important to do so in a way
 that enhances the apparent as well as the real security and stability
 of our retaliatory weapon systems. This might mean that we would
 have to choose deliberately, say, flight patterns that manifestly en
 hance the security of our forces rather than the speed with which
 they could initiate a surprise attack of their own.

 By far the most important prerequisite is that we understand our
 own motives well enough to take actions that are consistent with a de
 terrent philosophy, and well enough so that we can articulate it to our
 selves. If we have such a philosophy, and if our actions are consistent
 with it, and if for our own purposes we articulate that philosophy in
 explaining our budget decisions here at home, we are probably well
 on the way to conveying that philosophy persuasively to our enemy,
 if he is at all receptive. A special problem here is that our overt
 position on disarmament must not be too inconsistent with the philos
 ophy that we are trying to display and get across to our enemy. If,
 for example, we really believed in a policy of collaborating with the
 Russians to develop a stable situation of mutual deterrence, and if
 we determined to make important changes, to this end, in the con
 figuration of our weapons but these changes were not in the direction
 of general disarmament, we would put a double burden on our
 communication if the front we presented on arms-control questions
 bore no relation to that philosophy. This does not necessarily mean
 that we have to speak in our formal disarmament diplomacy in a
 manner that is sincere and consistent with what we are fundamentally
 trying to get across to the Russians. It may just mean that our
 insincerity should be as manifest as the inconsistency, so that when
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 we do contradict ourselves the Russians know that this is for show
 and that they should look for the real message elsewhere. Still, it
 would help if we could find the diplomatic courage to shift even the
 formal discussions of arms control more into accord with our basic

 military policy, at the same time as we try to adapt that military policy
 in directions that the Russians can appreciate and reciprocate, so that
 disarmament negotiations can help a little, or at least hinder as little
 as possible, the development of a genuine understanding.

 Even so, it is still an unanswered question whether the Russians
 are at all disposed to participate in any "mutual arms accommoda
 tion" with us, beyond what we already do in a tacit way. And it is
 a difficult technical question whether, even if they are disposed to
 cooperate with us and appreciate the principle of stable retaliatory
 systems with minimum proclivity toward false alarm and minimum
 temptation toward surprise attack, there are any promising actions to
 be undertaken. Weapon systems can rarely be classified indisputably
 as first-strike or second-strike weapons, as "accident-prone" or "acci
 dent-proof"; a good deal of technical analysis has to lie behind a
 judgment, many of the technical judgments may not be made
 equally by us and our enemies, the judgment has to be made in the
 context of an evolving weapon system for which facts are really only
 forecasts, and what is known today may no longer be true tomorrow.
 It is, furthermore, too much to expect the massive bureaucracy of our
 defense establishment and our foreign service, and the partisan con
 flicts in Congress, to produce and maintain a coherent philosophy and
 transmit it with high fidelity to a suspicious enemy whose receptivity
 and reasoning processes we can only poorly evaluate. But it is worth
 trying.

 Reciprocated Development of Stable Armaments

 One possibility, already adverted to, is to design our military
 forces conspicuously and deliberately in the direction of deterrence,
 stability, and slow reaction. That is, to articulate as a policy the
 design of a strategic force that is peculiarly good at waiting out
 crises, at surviving a surprise attack, and at punishing an attacker
 ex post facto, and not particularly good at initiating a preventive at
 tack, not in need of responding rapidly to warning.

 This may not be a bad policy to follow unilaterally; but the ad
 vantage of pursuing it is greater if the enemy pursues it too. The
 more each side perceives the other as designing his force for a sudden
 pre-emptive attack in a crisis, or for a premeditated surprise attack,
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 the more one is tempted himself to develop a quick-reacting system,
 one that is peculiarly suited to catching the enemy's military forces
 before they have left the ground. Thus to some extent such a policy
 is a conditional policy; the motive is greater if the principle is recipro
 cated by the enemy.

 It would be extraordinarily difficult, perhaps impossible, to nego
 tiate a detailed understanding of precisely what kinds of weapons in
 what configurations, and how deployed, would meet the "stability"
 criterion. For that reason the idea may not be one that lends itself
 to explicit detailed negotiated agreements. But that does not rule
 out the possibility that both sides may perceive value in pursuing
 such policies in a general way, and may recognize that their own
 behavior not only helps the other side pursue a similar policy but
 helps to induce it by the tacit promise of reciprocation. As men
 tioned above, we already do this in such matters as the traffic rules
 we both unilaterally observe and reciprocate; there may be a good
 deal of room for gradually extending this kind of reciprocal unilateral
 action, even though the subject may never appear on the agenda of
 a diplomatic negotiation.

 Compared with a peaceful world disarmed, schemes to stabilize
 mutual deterrence are a poor second best; judged against the pros
 pect of war, measures to make it less likely may be attractive. This
 point of view will not appeal to any who believe that war results from
 the sheer existence of arms and the temptation to use them, or from
 the influence of militarists in modem society whose prestige increases
 in proportion to the arms budget, and who believe that distrust is
 only aggravated by people's acting as though distrust exists. History
 shows, it is said, that man cannot live in a world with arms without
 using them. History rarely shows anything quite that universal; but
 even granting it, the question is not whether it is asking much of man
 to learn to live in a world with arms and not to use them excessively.
 The question is whether it takes more skill and wisdom for man to
 learn to live in a world with arms and not to use them than it does for

 man to disarm himself so totally that he can't have war even if he
 wants it (or can't want it any longer). If modem social institutions
 are capable of achieving disarmament in the first place, and of avoid
 ing arms races in perpetuity thereafter, perhaps they are capable of
 supporting a world with arms without war. Those who argue that
 peace with arms is impossible but act as though peace and disarma
 ment are not, may be using a double standard.

 And it must be remembered that total disarmament, even if
 achieved, does not by itself preclude subsequent arms races; nor does
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 a good start toward total disarmament preclude a violent reversal.
 To the extent that an arms advantage is more easily obtained when
 the level of armaments on both sides is low-to the extent that the
 consequences of cheating are greater in a world with few arms
 arms races might become more violent, the lower the level of arma
 ment from which they start. Particularly in a world in which the pace
 of scientific progress is rapid but jerky, uneven as between countries,
 and full of opportunities and uncertainties for weapons development,
 it is not at all clear that the world would be less uneasy about arms
 advantages if each side continually thought of itself as nearly naked.

 What can explain the complacency of the American response to the
 first Soviet sputnik except a feeling (superbly rationalized) that
 the existing level of arms provided so much security that no single
 new achievement, or even a revision of the comparative time sched
 ules by a year or two, could quite upset the balance.

 Exchange of Stabilizing Information

 Another area of possible cooperation is in damping the arms race
 tlhrough the exchange of information. I am not much impressed with
 the budgetary fury of our participation in the arms race, but it is not
 hard to imagine that the budgetary arms race might get into much
 higher gear. If it does, part of the motivation (at least in this coun
 try) may be due to uncertainty about the level of armament on the
 other side. The "missile gap" that one estimates, or feels obliged to
 assume to exist in the absence of information, may exceed the actual
 missile gap, causing a more frantic increase in armaments than would
 be undertaken with better information. And it may induce recipro
 cal action on the other side, which also wishes to avoid an intolerably
 unfavorable imbalance.

 To illustrate: suppose that either side felt reasonably secure
 against sudden attack as long as its enemy's numerical superiority in
 missiles never reached, say, 2:1. In this case, just knowing what each
 other possesses and is producing could make possible a stable equi
 librium at a modest level of strategic armaments, while ignorance of
 the enemy's strength might seem to require an unlimited effort to
 avoid falling too far behind. With actual weapons such simple cal
 culations are of course impossible; but the principle is valid.

 An important difficulty of applying it, though, is that the ways
 by which one can get authentic information about the other's present
 and projected strength may provide more strategic information than
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 the other side can tolerate.* A special difficulty is that the Soviets
 may already know most of what they need to know for this purpose;
 it is mainly we who do not.

 But it is interesting that they might possibly prefer that we know
 the truth. If in fact we are on the verge of a crash program based on
 an exaggerated estimate of what they have already done, it could
 cost them money (and perhaps an increase in the risk of war) to
 keep up with us. It is also interesting that the truth is probably not
 something that they could readily reveal on their own. They have
 to find some way of giving us evidence for believing the truth (or
 a less exaggerated estimate of the truth) and give it in a way that
 does not yield targeting and other information that they would find
 intolerable. The fact that this intelligence gap is mainly on our side
 does not preclude Soviet interest in some means of conveying the
 information to us, and it does not obviate the need for cooperative
 techniques for receiving it.

 Measures for Reassurance on the Brink of War

 Measures to prevent "accidental war," war by misunderstanding,
 war by false alarm, are another possibility. One aspect of this has
 been mentioned: the reciprocal development of the kinds of forces
 and modes of behavior that minimize accidents or their conse
 quences, minimize alarms and misunderstandings, minimize the need
 to react quickly in the face of ambiguous evidence. But there is
 another type of joint or reciprocal activity that could help. It would
 be to arrange in advance, even if crudely and informally, communica
 tion procedures, exchange of information, and inspection facilities,
 for use in the event of an accident, alarm, or misunderstanding that
 created a crisis. Part of this is just procedural-making sure that we
 and the Russians have the same idea about who gets in touch with
 whom when communication or bargaining is suddenly required. Part
 of it is intellectual-thinking ahead of time about how one would go
 about reassuring the Russians in the event they had a false alarm,
 and what we could demand of them for our own reassurance if we
 ever got ambiguous evidence. Part of it is physical-making sure that,
 if we should need inspectors on a particular scene within a few hours
 to verify that something was an accident, or to verify that the Rus

 * Also, one side yields a bluffing or bargaining advantage if it reveals that its
 weaponry is less impressive than may have been thought. It loses, too, the
 possibility of surreptitiously achieving a dominant superiority. But losses of
 this kind are the price of arms control in the first place.
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 sians were calm, or to verify that the Russians were not taking actions
 we thought they were taking, the necessary inspectors and equip
 ment would be available within a few hours' travel time from where
 we would need them. Just having some Russians available at stra
 tegic points around the United States, able to see things with their
 own eyes if we suddenly wanted them to and able to report home
 instantly through authentic channels, might be useful someday. And
 if we ever want them, we may want them in a hurry; there may not
 be time to identify them, brief them, ship them over here, and train
 them for their job, once the accident occurs or the crisis is on or the

 misinformation filters through the Russian warning system.*

 "Crash" Arms Control

 There is a more ambitious possibility. Neither we nor the Rus
 sians at the present time take arms control terribly seriously; we do
 not view it as an alternative to a war that is imminent. But it is not
 impossible to imagine crises in which the likelihood of immediate
 war would become a grave preoccupation. Once the threat of im
 minent war rises above some threshold, the mere consciousness that
 each side is preoccupied with it-and with the importance of being
 the one to start it, if it should come-will aggravate the propensities
 that already exist. It is perfectly conceivable that in a real crisis
 there would be a sudden and drastic change in the attitudes of both
 sides toward arms control. "Preventive arms control" might begin
 to look like a risky but attractive alternative to a possibly inevitable
 pre-emptive war. Sudden and drastic "measures to safeguard against
 surprise attack" might have to be negotiated on an acutely demand
 ing time schedule.

 If so, success may depend on whether one or both sides is intel
 lectually prepared for the contingency, whether some understand
 ings have been reached in advance, and whether certain facilities
 can be improvised to monitor whatever arrangements might be forth
 coming. One of the important "limited" arms-control measures that
 we might take in advance of such a crisis, either by ourselves or with
 our enemies, either informally or explicitly, is a development of un
 derstandings, procedures, personnel, and equipment, of an imagina
 tive and adaptable sort, capable of going into action at such time as

 * A more extensive discussion of this point will appear in T. C. Schelling, "Arms
 Control: Proposal for a Special Surveillance Force," World Politics, October
 1960.
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 we and the Russians both decide that now is the time for arms con
 trol and we can't wait.

 Arms Control in General War

 A final possibility, a pessimistic but a serious one and one sug
 gested by the analogy between arms control and limited war, is the
 role of arms control in general war if general war occurs. We usually
 think of arms control or deterrence as having failed if war breaks
 out; and so it has, but it can fail worse if we give up at that point. It
 is not entirely clear that a general war-a war between the USA and
 the USSR, involving their strategic forces on a large scale-would
 necessarily be unlimited either in the way it would be fought or in
 the way it would be concluded. Particularly as we come to think
 about an inadvertent war-one that results by some kind of accident
 or misunderstanding, or one that is reluctantly initiated by the Rus
 sians or by us in the belief that it is urgent to pre-empt at once-it is
 worthwhile to consider whether fury is the only guide we need in
 conducting the war, and whether the exhaustion of weapons on both
 sides is the only condition for terminating it.

 It is commonly taken for granted that if the Russians initiate a
 general war it would be in a vicious effort to exterminate us both as a
 nation and as a people, and that they would be so impatient to do
 this as to spend valuable weapons to create civil damage at the out
 set. But it is not obvious that a coldly calculating enemy would
 afford himself the luxury of going after cities and people when there
 are more urgent targets that he has to destroy in order to reduce the
 scale of our retaliation. Nor is it obvious that an impetuous attacker,
 one whose motivation is partly the fear that if he does not strike first
 he will be second, would be immune to the thought that he might
 want to surrender if the thing went badly, to accept our surrender
 if it went well, or to negotiate a truce between those extremes. If
 there is no immediate strategic need to kill our people, it may occur
 to him that they are worth more alive than dead; the threat of killing
 them gives him something to bargain with in the course of the war
 or at its termination. Similarly for us: if the war was a mistake we
 might be more interested in minimizing the consequences of the
 error, whosever error it was, and in maintaining the possibility of a
 negotiated outcome that limited damage on both sides. For this bar
 gaining purpose, live Russians and our unspent weapons are assets,
 and about the only ones we'd have.
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 The subject is a complicated one and cannot be decided here.
 It has to be acknowledged that there are dangers in suggesting to
 the Russians that we are even aware of the possibility that an attack
 on us might not be cataclysmic for us both. But the possibility is so
 universally unmentioned and so terribly important that it deserves
 to be brought into the open for study. Its relation to arms control is
 that the mere possibility of limiting a general war between us and
 our principal enemy may depend on some understanding, tacit and
 informal as it may be, that we share ahead of time. There may be
 little national advantage in abstaining from certain targets in the
 event of war, or in attempting to communicate, unless the enemy can
 be alert to what is going on.

 Terminating War by Arms Control

 Terminating a war through anything other than the sheer ex
 haustion of weapons on both sides would require some form of arms
 control. It is a noteworthy characteristic of a possible World War III
 that even unconditional surrender may be physically impossible.
 How do the Russians persuade us that they have destroyed (or are
 prepared to destroy or deliver us) some or all of their significant
 weapons and are prepared to submit to our political demands? We
 cannot even trust them not to test weapons under a test-suspension
 agreement; in circumstances infinitely more desperate, when a one
 hour pause in the war may be of strategic benefit to somebody, if
 they send us an urgent message acknowledging their guilt in the war
 and proposing that we preserve our world by letting them surrender
 to us, are we likely to be able to do anything? If they are fooling,
 and if we are fooled, the cost will be tremendous; if they are not fool
 ing and we choose to ignore them, the cost will be tremendous. Can

 we think of what they might do to prove that they mean it? Have we
 got the facilities to monitor them and to police them? Have we in
 corporated in our strategic forces, and in the operating doctrine of
 those forces, recognition of their potential role in policing the dis
 armament by which the war might be brought to a close?

 Actually "surrender" is a poor word here. Anywhere between the
 two extremes of unconditional surrender by one side or the other,
 the truce or understanding or scheme for bringing the war to a
 close might better be described as "disarmament" or "arms con
 trol." Historically one might have allowed an enemy, when he "con
 ditionally" surrendered, to keep some purely defensive weapons as
 a hedge against the victor's violating his promise. This is a kind of

 913



 THOMAS C. SCHELLING

 asymmetrical disarmament scheme. In the future, at the close of a
 general war, one might have to allow the conditionally surrendering
 enemy to retain some retaliatory weapons, these being the only kind
 that two major powers can use to enforce promises from each other.
 In effect, "measures to safeguard against surprise attack," possibly
 one-sided, possibly bilateral, and certainly more drastic than any
 that have yet been considered, might be the minimum requirement
 of a conditionally surrendering enemy.

 Thus anywhere between the two extremes of total surrender, the
 outcome should be viewed as a disarmament process, with the asym
 metry presumably reflecting the degree of victory or defeat. But as
 remarked above, even the extremes of unconditional surrender re
 quire much the same kind of procedure for mutual relaxation, cessa
 tion of hostilities, inspection, enforcement, and so forth. Any general
 war that is terminated by a bilateral understanding, by anything
 other than the independent exhaustion of weapons on both sides,
 requires something in the nature of an enormous, complex and dy
 namic scheme for arms control.

 If this possibility is to be left open, we need to anticipate it in
 the design of our strategic forces and in our plans for their use. It

 may require special facilities and equipment to bring a war to a close,
 of a kind not necessarily provided for in a plan that considers only
 the contingency of an all-out war to the finish. But it also requires
 some mutual awareness ahead of time, on the part of both our enemy
 and ourselves, and perhaps some crude and tacit, if not careful and
 explicit, understanding about the modes and techniques of negotia
 tion in the event of war.
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 Comprehensive Arms-Limitation Systems

 I. INTRODUCTION

 Mankind's almost universal desire is to halt the frightening arms
 race and to provide, by rule of law, the security now sought so futilely
 from nuclear armaments and ballistic missiles. While the goal is
 clearly visible, the course is not; until now it has not been possible
 for East and West to agree upon a mutually acceptable disarmament
 or arms-limitation scheme. This chapter will explore the variety of
 problems which must be solved if comprehensive arms-limitation sys
 tems are to be made acceptable.

 During the past fourteen years international arms-control con
 ferences have occurred more or less regularly. Starting with the
 meetings of the United Nations Atomic Energy Commission in 1946,
 which spent many months considering the Baruch version of the
 Acheson-Lilienthal proposal for the control of atomic energy, there
 have been a series of international meetings between the representa
 tives of the Eastern and Western powers in an attempt to arrest the
 arms race. In 1952 the United Nations Disarmament Commission be
 gan a series of meetings in an attempt to get agreement on a plan for
 general disarmament. The Commission did not succeed in initiating
 serious dicussions during its 1952 and 1953 meetings and was essen
 tially moribund from 1953 until mid-1954. Then, and again in 1955,
 the Commission held a series of productive meetings in London,
 which were followed by the Summit Meeting of 1955, the London
 meetings of the United Nations Disarmament Commission in 1957,
 the Geneva Conference of "the experts to study the technical means
 of monitoring a nuclear test ban," the Conference on "the means for
 reducing the dangers of a surprise attack," the political conference
 to prepare a treaty prohibiting the testing of nuclear weapons and,
 finally, the Ten Nation Disarmament Conference that convened in
 Geneva in March 1960. It is interesting to note that this series of
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 international conferences oscillated between attempts to achieve very
 extensive arms-limitation agreements and efforts to find meaningful
 limited measures which could be implemented in spite of broad areas
 of disagreement. It has become evident by now that there is not
 an obvious, quick and easy path to military security through arms
 limitation. Nearly all significant limited arms-control measures, such
 as the nuclear test ban, the demilitarized zone in Europe or the open
 skies proposal, are judged to be unsafe-though it is not clear that
 they really are-and therefore undesirable by one or more of the many
 parties who would have to accept them. The limited proposals re
 quire either the Soviet Union and its allies to accept more inspection
 than they are prepared to have without extensive disarmament, or
 the West to accept arms limitations with what to it appears to be
 inadequate inspection. These asymmetrical views are the natural
 consequence of the security problems faced by each group.

 II. WHAT MAKES ARMS-LIMITATION AGREEMENTS DIFFICULT?

 Obstacles to Achieving Arms-Control Agreements by Means
 of Limited Measures

 Experience indicates that individual projects or proposals, no
 matter how promising, always will be evaluated in a negative state
 of mind born of fear. I have had considerable opportunity to observe
 this effect in the operation of the American government, and I assume
 from published statements made by Soviet leaders, and from dis
 cussions with many Soviet disarmament experts, that a similar pro
 tective mechanism operates there.

 We are confronted by a serious communication block. In con
 flict situations between individuals, and in conflict situations in which
 individuals act for nations, statements of antagonists are evaluated
 not in terms of the intended meanings, but rather in terms of the most
 threatening alternatives. This is particularly true when survival is
 believed to be at stake. When this happens, there can be no meaning
 ful communication. Every proposal by either side is scanned for
 the hidden purpose. The entire history of the atomic control nego
 tiations is a demonstration of this effect. Starting with the Baruch
 Lilienthal plan and coming up to the present negotiations with the
 Soviet government regarding a nuclear test ban, there has been a
 reluctance by all parties to consider that such proposals are put
 forward in good faith.

 To succeed, arms-control measures must be of such a nature that

 916



 Comprehensive Systems

 their implementation gives participants a feeling of greater security,
 not less, and they should also be of such a character that they promote
 mutual understanding and trust. The problem confronting us is to
 design a comprehensive arms-control system which commences with
 low-risk measures that can be carried out in the atmosphere of sus
 picion and fear, but which clearly leads to the ultimate objectives.
 Thus, by having clear-cut and desirable goals, it may be possible to
 gain acceptance of the initial steps.

 The various limited arms-control measures discussed at the dis
 armament conferences have been unacceptable for many reasons.
 First of all, there is much evidence to support the allegation that
 until recently neither side was sincerely attempting to reach agree
 ment on disarmament or arms limitations. Furthermore, none of the
 participants in the conferences have been sufficiently prepared to
 permit them to negotiate with confidence. The American delegations
 to the disarmament discussions, to the nuclear test ban conferences
 and to the surprise attack conferences had very inadequate technical
 preparation to support them in the discussions. They were further
 handicapped by the lack of any definite national position on the sub
 jects being discussed or even of any guidance regarding rational
 objectives. There is considerable evidence to support the position
 that the Soviet delegations were not much better prepared. In fact,
 it often appeared to Western observers that the Russian groups were
 even less well prepared technically than they.

 Obstacles to Achieving Arms-Control Agreements by Means
 of Comprehensive Systems

 The design of a satisfactory comprehensive arms-control system,
 i.e., one attempting to eliminate or control all major weapons of war,

 may involve complex interrelationships between the various weap
 ons systems affected and between each of them and whatever in
 spection system is required to monitor it. The complexity of the
 inspection and control system will be determined by the exact nature
 of the weapons limitations to be imposed; some disarmament or
 arms-control systems which have been proposed appear to require
 elaborate inspection and control systems, others require much less.

 Up to the present time, there has not been adequate examination
 of the technical details of any comprehensive system to make pos
 sible a really satisfactory evaluation of it. Unfortunately, in this
 circumstance, the West has always been suspicious of Soviet pro
 posals, and furthermore has generally been ultra-conservative in the
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 inspection requirements it places upon any system. Until there is
 an adequate understanding of the various components which go into
 the make-up of the comprehensive systems, it will be difficult, if
 not impossible, to arrive at a mutually acceptable system.

 In this paper I propose to examine the inspection problems and
 the security problems associated with elimination or limitation of
 the major weapons systems now in existence, and I will also examine
 the problems of technological surprise created by the on-going re
 search activities. Following this I will examine three possible forms
 of comprehensive arms-control systems.

 In the design of a comprehensive arms-control system, not only
 are the ultimate objectives important, but the situation which will
 be created during the implementation phase must also be taken
 into account. It is extremely important that the timing, the build-up
 of inspection, the decrease in weapons, and the geographic distribu
 tion of the various activities must all be considered simultaneously
 otherwise systems will be proposed which will appear too danger
 ous to one side or the other.

 From the discussions in this paper, it will be obvious that there
 are many gaps in my present understanding of the problem and that
 considerably further thinking and study is required before any one
 of these systems is likely to be accepted. The systems examined
 should not be considered as definitive proposals, but rather as being
 illustrative of the range of problems which need to be examined. In
 spite of the reservations expressed above, I am hopeful that a com
 prehensive arms-control system, acceptable to both the East and the
 West, can be developed, and that it will gain acceptance more easily
 than a series of individual limited measures.

 There are many reasons why I suspect that a comprehensive sys
 tem may be easier to negotiate than a series of independent limited

 measures worked through one at a time. If there exists an agreed
 upon long-term goal, a plan for reaching it by means of a sequence
 of arms limitation measures and a timetable for doing so, there will
 be an enormous interest in the ultimate objective and individual
 steps will not have to be as finely balanced as if they were likely to
 persist for all time. Second, the inspection required to safeguard
 some limited measures absolutely may appear to be almost as great
 a breach of Soviet security as the inspection required for a compre
 hensive system. In fact, really adequate inspection for limited meas
 ures may be more difficult to achieve because the various com
 ponents of an inspection system will reinforce one another. Finally,
 when extensive disarmament has taken place, there will be no need
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 for military secrecy, so that the environment in which the inspection
 will have to function will be much more favorable for effective con
 trol. I do not mean to say that there are no useful limited measures;
 there are probably many; for example, an arms-free zone in central
 Europe could contribute greatly to stability if it could be negotiated.

 Obstacles to Reaching any Agreements

 Specific and overriding fears influence the point of view of each
 of the groups negotiating an arms-control agreement. They can
 cause different nations to react to a given proposal in very different
 ways. Some of the more important of these fears are:

 On the side of the Soviet bloc:

 (a) Concern about American bomber bases and missile bases
 surrounding the territory of the USSR-not only about the possible
 deliberate use of these weapons, but also about the dangers of the
 so-called "accidental war" occurring as a result of tensions in areas
 where there are extensive military forces.

 (b) Fear of espionage; this factor is related to the previous
 one; much of the Soviet military security in the face of superior and
 close-by nuclear striking power has been obtained by carefully
 guarding knowledge of the location and size of important USSR mili
 tary targets. It should not be surprising, therefore, if Western em
 phasis on inspection is viewed with considerable suspicion.

 (c) Concern about a rearmed, reunited Germany.
 (d) Widespread belief that capitalistic states may deem mil

 itary adventure necessary to support their economies. This view,
 formerly widely held, seems to be a much less significant concern of
 Soviet leaders now than it was in the past.

 (e) A belief that the capitalistic states are dedicated to the
 extermination of Communist or socialist states.

 (f) The fact that the Soviet Union, its allies and satellites
 are outnumbered in the United Nations and cannot ever expect to
 get fair treatment.

 On the Western side:
 (a) Fear that the large Soviet land armies could, and prob

 ably would, occupy Western Europe and many other areas of the
 world if not "deterred" by the threat of atomic retaliation or by ade
 quate conventional forces.

 (b) Widespread acceptance of the view that the Soviet gov
 ernment is dedicated to the extermination of the Western way of
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 life by any means available to it, including military force if its use
 is not too costly. This has its extreme form in the fear of a surprise
 attack. This fear increases continuously as the evolution of nuclear
 weapons and ballistic missiles makes such an attack appear to be
 easier to carry out and harder to defend against.

 (c) Fear of the unknown. Travel restrictions and other cen
 sorship devices imposed by the Soviet Union to provide it with
 military security, make it appear possible for that country to carry
 out large-scale military deployment unbeknown to the rest of the
 world. Many Western experts believe that it would be possible for a
 decisive missile force to be built up behind the Soviet security screen
 with little danger of detection. The fear of Soviet duplicity is so
 great among some Western experts who participate in disarmament
 planning that it is not possible to visualize a level of inspection
 which would actually alleviate this fear. Such individuals seem to
 prefer the unknown and the dangers of the arms race to arms reduc
 tion with any conceivable degree of inspection. Others would re
 quire a level of inspection so great that no nation, including ours,
 would be willing to pay for it.

 (d) A fear of military action by local Communist groups
 within countries such as France, Italy, Burma, India, etc., supported
 by aid from the Soviet Union.

 Can the Conflicting Security Requirements be Resolved?

 Though many of the worries listed above are actually political,
 not military, in nature, they are affected by the military situation
 and will be affected by changes in the relative military positions of
 individual countries, whether due to unilateral actions or to arms
 limitation agreements. Some of these problems will disappear as
 progress is made in limiting military force, others will have to be
 dealt with explicitly in negotiations.

 One of the most serious stumbling blocks encountered in at
 tempting to achieve agreement between the East and the West on
 arms-reduction plans is the seeming contradiction or conflict between
 steps required to reduce the fears and suspicions of both sides at the
 same time. The clearest example of this problem, and in fact the
 issue which has caused the most misunderstanding in all of the
 previous negotiations, is the apparent irreconcilability between the
 Soviet fear of espionage, which seems to dictate that there should be
 considerable disarmament before there is widespread inspection, and
 the Western fear that in the absence of an essentially perfect inspec
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 tion system, the Soviet Union would be able to launch a successful
 surprise attack on the Western military forces.

 These problems can be resolved, as will be shown in subsequent
 sections, provided there is adequate understanding and agreement
 on each side regarding the security considerations motivating the
 other, a considerable degree of objectivity in examining the conse
 quences of various actions, and a sufficient understanding of the
 technical characteristics and actual performance of individual com
 ponents of inspection systems to permit relatively objective assess
 ments to be made.

 It is unfortunately true, as was previously stated, that in the past
 there have been insufficient technical and military studies to permit
 adequate assessment of various alternative systems. Lacking suffi
 cient understanding of basic matters, negotiating groups repre
 senting both sides have found being objective a serious liability
 and have therefore seldom attempted it. If progress is to be made
 in the future, the negotiating groups will have to be much better
 prepared and they will have to be determined to respect and con
 sider fairly the actual, and possibly even the imagined, security
 needs of the other side. Furthermore, both groups must be realistic
 in their security objectives. That is, each must be prepared to accept
 some risks in implementing arms-control systems. The objective
 should be to find security systems less dangerous than the accelerat
 ing arms race rather than to achieve a system capable of providing
 absolute security, an obviously unobtainable goal. If this point of
 view were accepted by both sides, many different comprehensive
 arms-limitation systems capable of providing adequate security to
 all participants could be designed and in all likelihood one of these
 would be completely acceptable.

 An even more serious difficulty encountered when attempts are
 made to judge disarmament proposals is the lack of explicit national
 goals or objectives beyond the statement of the national desire for a
 safe-guarded disarmament. In particular, there is no clear-cut un
 derstanding of the kind of political environment we desire to live in.
 The acceptability or desirability of many proposed disarmament
 systems depends more upon political issues than upon military safety,
 though this is rarely realized or admitted. For example, the USSR
 proposal for "general and complete disarmament" would probably
 result in a world safe enough for the two countries, but one in which
 neither the United States nor the Soviet Union would have any
 control of conditions in other parts of the world. Is either of us
 really prepared to accept this situation?
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 There are many reasons for being optimistic at the present time.
 Since 1957 a number of developments have occurred-some technical,
 some military, some political-for whose achievement a comprehen
 sive agreement appears to be more urgent and possibly even more
 feasible than was the case then. The most significant of these de
 velopments are:

 1. The development of long-range ballistic missiles. This has
 had a number of important effects. Ballistic missiles and thermo
 nuclear weapons taken together create a situation in which it is
 unlikely that any nation can achieve, in the foreseeable future, an
 overwhelming military position. There has been an increasing ac
 ceptance of the idea that the continued arms race will result in less,
 rather than more, security for everyone. Missile developments have
 also made possible, at least in principle, the creation of a highly
 secure deterrent force. This prospect provides a means for over
 coming the "clandestine weapon" difficulty always present in de
 signing an arms-limitation system. This point will be examined in
 considerable detail later on.

 2. The apparent willingness of the Soviet Union to consider
 the creation of an inspection system in parallel with the reduction
 in forces and weapons levels. This is undoubtedly due in part to
 the improved military posture the Soviet Union has achieved by
 the development of ballistic missiles.

 3. Nuclear weapons developments which now make available
 adequate warheads for any military need which can be visualized
 as arising during the implementation phase of an arms-control sys
 tem, so that further developments are not vital for the maintenance
 of an adequate deterrent posture.

 III. OBJECTIVES OF ARMS-LIMITATION AND CONTROL
 AGREEMENTS

 The first and foremost United States objective in seeking arms
 limitation agreements is to improve the national security-both short
 term and long-term. Presumably it is the same motivation that com
 pels other nations to join with the United States in seeking such
 agreements. Clearly many partial measures will improve the national
 security in the short run, but in the long run only a cessation of the
 arms race and a great reduction-or, hopefully, the elimination-of
 all major weapons, in the framework of an international security
 system capable of preventing the reappearance of large-scale national
 military forces anywhere, can guarantee military security. Total dis
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 armament with a genuine international security system should be
 the goal toward which we strive. However, as will be shown, there
 are many comprehensive arms-control systems short of this ideal
 which could make a significant contribution to national security.

 Principles for a Complete Disarmament Program

 The essential principles for a complete disarmament program
 were presented to the United Nations Disarmament Commission on
 29 April 1952.1 These general principles, which can serve as a back
 ground to a discussion of today's problems, are repeated here:

 1. The goal of disarmament is not to regulate but to prevent war ...
 by making war inherently, as it is constitutionally under the Charter, im
 possible as a means of settling disputes between nations.

 2. To achieve this goal, all States must co-operate to establish an open
 and substantially disarmed world (a) in which armed forces and arma
 ments will be reduced to such a point and in such a thorough fashion that
 no State will be in a condition of armed preparedness to start a war, and
 (b) in which no State will be in a position to undertake preparations for

 war without other States having knowledge of such preparations long be
 fore an offending State could start a war.

 3. To reach and keep this goal, international agreements must be
 entered into by which all States would reduce their armed forces to levels,
 and restrict their armaments to types and quantities, necessary for (a) the
 maintenance of internal security and (b) fulfillment of obligations of States
 to maintain peace and security in accordance with the United Nations
 Charter.

 4. Such international agreements must ensure by a comprehensive and
 co-ordinated programme both: (a) the progressive reduction of armed
 forces and permitted armaments to fixed maximum levels, radically less
 than present levels and balanced throughout the process of reduction,
 thereby eliminating mass armies and preventing any disequilibrium of
 power dangerous to peace; and (b) the elimination of all instruments
 adaptable to mass destruction.

 5. Such international agreements must provide effective safeguards to
 ensure that all phases of the disarmament programme are carried out. In
 particular, the elimination of atomic weapons must be accomplished by
 an effective system of international control of atomic energy to ensure that
 atomic energy is used for peaceful purposes only.

 6. Such international agreements must provide an effective system of
 progressive and continuing disclosure and verification of all armed forces
 and armaments, including atomic, to achieve the open world in which alone
 there can be effective disarmament.

 Minimum Objectives for a Comprehensive Arms-Limitation
 System
 In planning comprehensive arms-limitation systems which fall
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 short of total and complete disarmament, we must nonetheless have
 ambitious objectives. They should be:

 1. to take away from each nation, or any probable coalition
 of nations, the power to defeat another major nation;

 2. in the absence of international guarantees, to retain for
 each nation a fraction of its original military strength so that the
 threat of its use is available to deter those few actions by others

 which would threaten that nation's most vital interests;
 3. to reduce the likelihood and danger of war by reducing

 the pressures toward an arms race, reducing the extent to which
 quick-reaction forces of great potency are needed, reducing the
 immediate destruction produceable by a war to the lowest level
 compatible with the other aims-and by

 4. reducing, to whatever extent possible, the total economic
 and human cost of military power and arms control combined.

 IV. POSSIBLE FORMS OF COMPREHENSIVE ARMS-CONTROL
 SYSTEMS

 As previously stated, by comprehensive arms-control systems are
 meant those systems designed to eliminate or markedly limit the
 major instruments of war and to provide sufficient inspection and
 control of production, research and development to prevent the
 creation of clandestine forces. Such systems may be designed so
 as to eliminate eventually all military weapons except those required
 for internal police action, or merely to reduce their numbers to a
 less dangerous level. During the past decade, several comprehensive
 arms-control systems have been outlined, some of them by official
 groups involving NATO and Warsaw bloc members and others by
 private individuals with an interest in the problem.

 The comprehensive systems that have been proposed fall into
 two categories, those which involve essentially total disarmament
 and those which only reduce force levels and depend upon inspection
 systems and whatever inherent stability the system may have to
 deter the clandestine build-up of additional weapons or the use of
 the existing forces. Systems of the latter type are known as stable
 deterrent systems.

 Total disarmament systems also may be divided into two cate
 gories, those which assume international military forces and asso
 ciated legal apparatus, and those which do not.
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 Essential Features of Comprehensive Arms-Control Systems

 Proposals made in the past have many features in common. Many
 of them still appear to be essential even at this time. The most im
 portant of these are:

 1. Agreement upon objectives of the system, i.e., the final
 weapons and manpower composition of the national military estab
 lishments and of any international military force that will be created.

 2. Agreement to disclose information pertaining to armament
 stockpiles, armament production, weapons research and develop
 ment, national budgets, etc., and to permit checking of the veracity
 of these disclosures.

 3. Agreement upon a time schedule for reduction of the na
 tional forces' levels and weapons' levels, and of the build-up of
 the inspection organ and of the international security force if one is to
 be created.

 4. Agreement upon details of the inspection apparatus to
 monitor critical components of point (2) above and upon the rights
 of the inspectorate.

 5. Agreement on the legal aspects of the control authority.
 6. Some description of the course to be followed in the event

 that violations of the agreement are discovered, or that activities of
 the inspection organ are impeded.

 We will show the essential features of each of the types of com
 prehensive arms-control systems discussed above and make an effort
 to compare their relative desirability, considering such factors as
 ease of implementation, cost, and degree of assurance provided.

 V. COMPONENTS OF ARMS-LIMITATION SYSTEMS
 INSPECTION AND CONTROL

 An essential part of any realistic comprehensive arms-reduction
 proposal will be the inspection and control system. The effective
 ness of the inspection system in providing assurance that agreements
 are really being respected will not only govern the security provided
 by the specific arrangement, but will obviously greatly influence the
 willingness of nations to participate in it. It is also clear that the
 more extensive, complicated, and costly a proposed inspection sys
 tem is, the more difficult will be its acceptance and implementation.
 It is not necessarily true that t-he more elaborate the inspection sys
 tem, the greater the confidence it will engender, for this is governed
 as much by the nature of the specific arms-limitation agreement
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 being monitored as by the actual inspection system. Two examples
 will illustrate this point.

 Relationship between Specific Arms-Limitation Measures
 and Inspection Requirements

 During the 1958 Geneva Conference on Means of Preventing
 Surprise Attack, the Western delegates proposed a very elaborate
 and costly system designed to detect and warn of the build-up or
 actual occurrence of a surprise attack. For a number of reasons the
 Western proposals did not include any limitation on the number or
 deployment of the various weapons of mass destruction the system
 was to control. Though in certain situations this system would pro
 vide some additional security against surprise attack, it was very
 costly for what it would accomplish. In addition, it was possible
 to imagine situations where it could be exploited by an aggressor.
 The difficulty with such a system is the necessity of providing con
 tinuous observation at many separate places as well as extremely
 rapid communication and data-processing capability between each
 of the observation points and national or international decision
 making centers. The need for ultra-rapid, extremely reliable com
 munication and data processing is created by the very short time
 of flight of ballistic missiles. In contrast to these severe requirements,
 an inspection system designed to monitor complete disarmament,
 or even the stable deterrent system to be examined later, will have
 no need for ultra-fast or perfectly reliable electrical communication
 since nearly all required responses will be measured in days, weeks
 or months. In addition, to the best of my present ability to estimate,
 a total disarmament agreement would probably not require a larger
 inspection force to monitor it than would be required by the pro
 posed system to warn of a surprise attack. These remarks are not
 meant to imply that there are no useful limited measures which
 could be undertaken to reduce the dangers of surprise attack which
 there certainly are, but rather to indicate the difficulty of going very
 far along this path.

 The problems encountered in agreeing upon a system for de
 tecting violations of a nuclear test ban are another illustration of
 the difficulty of implementing partial measures. At the time of tis
 writing, the extensiveness of an adequate system is the subject of
 disagreement not only between the United States-United Kingdom
 delegation and the Soviet Union delegation at Geneva, but between
 various scientific groups within the United States. The system agreed
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 upon clearly does not have a high probability of detecting small
 explosions. A considerable increase in the number of stations in
 the network would be required to improve this situation. The Soviet
 Union obviously fears such an increase in the number of seismic
 stations and the concomitant increase in the inspection force, while
 many people in the United States are equally fearful of clandestine
 testing within the Soviet Union. Two critical years have been spent
 attempting to negotiate this issue. Ironically, an inspection system
 for monitoring a truly comprehensive disarmament agreement would
 probably have no need at all for a system to detect underground
 nuclear tests.

 With properly planned stable deterrent systems, the more exten
 sive the inspection system is, the lower will be the levels to which
 forces can be reduced with safety. In an initial phase of disarma
 ment, therefore, it may be easier to reconcile the two fears (the
 Soviet fear of wide-spread inspection while weapons remain, and
 the Western fear of clandestine USSR forces) by starting with a
 stable deterrent system than by attempting to implement one of the
 total disarmament plans.

 Different weapons will pose different inspection requirements.
 Ships will be easier to control than aircraft, aircraft easier than
 missiles, etc., and the degree of assurance required in the information
 concerning different weapons will vary as well. For example, much
 more precise information will doubtless be needed regarding the
 number of ballistic missiles (if any) remaining in a country than
 will be needed concerning the number of fighter aircraft or short
 range air defense missiles. All comprehensive arms-limitation sys
 tems that are to be examined require some inspection system, but
 the inspection requirements will differ greatly between the systems.

 The feasibility of the systems to be studied will depend upon the
 feasibility of adequate inspection; the relative desirability of the
 different plans will be affected in part by the complexity of the
 inspection system. Though inspection techniques of arms control
 are examined thoroughly in Bernard T. Feld's chapter in this issue,
 a review of pertinent information regarding the inspection systems
 for use in controlling nuclear weapons and for controlling the prin
 cipal means of delivering them will be presented here.

 Specific Techniques of Control and Inspection

 The negotiability of any arms-limitation proposal will be de
 termined, to a considerable degree, by the inspection and control
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 measures it requires. The extent to which the production or deploy
 ment of any weapon can be restricted by agreement will be estab
 lished by the ability of an inspection system to verify the agreement.
 Furthermore, the difficulty of implementation will be determined by
 the inspection techniques chosen to monitor the agreements. A highly
 technical system, requiring the development and production of
 specialized new equipment such as better seismic detectors for de
 tecting underground explosions or special large radar instruments
 for detecting missile firings, will take longer to install and have oper
 ating than one that depends primarily upon the use of available
 devices, such as existing photo reconnaissance equipment, or just
 upon physical inspection by observers. Since a wide variety of
 inspection systems appears to be possible, it is likely that some of
 them will be more acceptable than others. Unfortunately, they have
 not been studied adequately, and are not well understood, so that
 meaningful comparisons cannot be made between them. The plan
 ning of comprehensive arms systems should only be undertaken
 after the control and inspection problems associated with the indi
 vidual weapons are understood reasonably well.

 Objectives of Inspection. An inspection system must serve two
 different functions. When the arms-limitation agreements are being
 implemented it will be necessary to verify military forces. Verifica
 tion will consist of establishing the veracity of the actual disclosures
 by on-site inspection, and establishing that all existing military units
 and equipment were included in the initial disclosure. After the
 verification of the initial disclosures is completed, it will be necessary
 to continue search for possible clandestine activities, such as the
 secret production of nuclear material or the construction of missiles.

 The degree of assurance required of the inspection system will
 depend very much on the nature of the arms-limitation agreement
 being monitored. For example, a stable deterrent agreement which
 permits relatively large missile forces to remain in national hands
 requires less assurance regarding the existence of a small clandestine
 missile force than an agreement completely outlawing missiles.

 Inspection and Observation Techniques. In planning arms-limita
 tion systems, it is desirable to limit the inspection and observation
 components to those of a strategic nature, i.e., to those depending on
 information regarding location, number, etc., and to avoid the use of
 tactical information requiring rapid transmission and quick reaction.

 The techniques available fall into two basic categories: aerial
 (or satellite) inspection and observation; and ground inspection
 using resident or mobile inspectors.
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 Aerial Reconnaissance for Search and Verification. Photographic
 reconnaissance provides one of the most effective means of checking
 the accuracy of facility disclosures and searching for clandestine

 military or production installations. With modern photographic
 equipment, it is possible to identify small objects on the ground even
 though the camera is at high altitude. Because of its great effective
 ness and relatively modest cost, photographic reconnaissance is often
 proposed as the basic means of verification and search in arms-control
 systems.

 Two quite different capabilities are required for the most effec
 tive use of aerial photography for search and verification purposes
 in an arms-control system. There is need for general high-altitude
 coverage and for a modest amount of very-high-resolution low-alti
 tude reconnaissance capability to be used for investigating sus
 picious objects which cannot be identified from the high-altitude
 films. Though the high-resolution capability is not absolutely re
 quired, its existence will greatly reduce the ground inspection effort.

 A quite modest flying and photo-interpreter effort appears to be
 adequate to verify or repudiate the disclosures regarding present
 day missile-launching sites, factory and camp locations, etc.

 Ground Inspection Techniques. The ground inspection system
 will be used to fulfill a number of quite separate functions. Principal
 among these are:

 (a) to assist in the effort to detect or verify the existence and
 location of all significant military weapons, military test facilities,

 military research establishments and manufacturing facilities with
 emphasis upon those not amenable to aerial and space techniques,

 (b) to investigate areas of suspected military activity un
 covered by aerial inspection or by other means,

 (c) to maintain surveillance of known facilities capable of
 developing, testing, or producing military weapons to insure that no
 illegal activities exist. This could include extensive and continuing
 inspection of records, raw materials, output, surveillance of per
 sonnel, etc., and

 (d) to operate technical systems such as surveillance radars,
 seismic systems, data processing centers, etc., used in conjunction
 with the inspection operation.

 While the functions listed are separate, the inspectorate would
 no doubt be an integrated system making use of common facilities
 and staff wherever possible and using the information gained by
 each of the operations to create as reliable a picture as possible of
 the military state of affairs. An inspection system adequate to moni
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 tor any degree of disannament appears to be possible, though its
 acceptability is by no means certain. Detailed discussions of the in
 dividual inspection problems are given elsewhere in this issue.

 Psychological Inspection. The preceding sections have dealt
 with the inspection of things. It is also possible to "inspect" people.
 A variety of means has been proposed for doing this, including
 newspaper campaigns to familiarize people with the nature of arms
 control agreements, offers of rewards, interrogation of key personnel,
 the use of lie detectors, etc. Though psychological inspection has
 not been examined carefully, it does appear to be an important in
 spection technique.

 Phasing to Provide Equitable Implementation
 while Retaining Adequate Security

 One of the most difficult problems encountered in the planning
 of an arms-control system is that of balancing the level of disarma
 ment and the completeness of the inspection system during the
 period of transition to the final conditions. One means of resolving
 this difficulty is by combining time-phased arms reductions with an
 inspection system based upon the concept of territorial disarmament
 proposed by Louis B. Sohn.2 In this plan, thorough search for clan
 destine activities would be permitted in only a fraction of the terri
 tory of any one country at the beginning of the implementation
 period, and the search would progress to the point of complete cov
 erage at the end of the period. The choice of the area to be searched
 at each stage is selected unpredictably by the inspecting authority
 and the information gained is combined with the information pro
 vided by the initial declarations and by the other inspection tech
 niques. By the proper choice of conditions, it appears that the con
 flicting interests of the two sides may be made compatible.

 International Security Force

 A serious point of difference between Western and Eastern pro
 posals for comprehensive arms-control systems is the attitude taken
 toward the inclusion of some form of international "police force."
 In recent discussions the Western allies have insisted upon the crea
 tion of a modest military force for the international control authority
 before eliminating national forces, while the Soviet Union and its
 allies have objected to it.

 The Western view has been that, in the absence of an international
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 force, a world disarmed down to the level required for internal se
 curity would not be stable because one of the participating nations
 could decide to violate the agreements and build up a dangerous
 nuclear force before the others could react and rebuild a nuclear
 deterrent. The Soviet view has been that it would not be possible
 to build up a very large clandestine force before the effort would be
 detected and counter-actions taken. It is also their view that arms
 limitation agreements can only work if the large nations believe them
 to be preferable to an arms race, in which case they will observe the
 agreements. It is certainly hard to believe that a nation would delib
 erately eliminate a large share of the military force it has worked
 hard to create and then take an action that would start a new arms
 contest.

 There are many ways to create an international security force.
 An attractive way would be to have the smaller nations of the world
 take on this responsibility with financial and material support from
 the larger powers. It has even been suggested that France might
 be willing to join such a group and supply it with a nuclear capabil
 ity, if it proved desirable to include a nuclear component.

 Some Important Inspection Problems

 The specific inspection techniques discussed in the preceding
 sections can be employed singly or in combination to monitor com
 pliance of arms agreements. As already indicated, the intensity of
 the inspection activities will obviously be controlled by the risk in
 volved if violations are undetected. The most serious inspection
 problems are posed by the limitation of nuclear weapons and ballis
 tic missiles, and by the need for surveillance of research and develop
 ment.

 The nuclear weapons and missile control problems are inter
 related. If one could be absolutely certain of the size of any con
 trolled nuclear stockpile, the need to carry out careful control of

 missiles would be reduced. Likewise, if very good control could be
 established over missiles, aircraft, and other carriers of nuclear weap
 ons, less adequate control over the warheads could be accepted.
 In fact, it will probably be necessary to accept some uncertainty in
 each and take advantage of the reassurance provided by the over
 lapping control.

 Inspection and Control of Ballistic Missiles. The control and
 inspection system visualized here is based upon the assumption that
 at appropriate times, specified in the Arms Control Agreements, com
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 plete and accurate information considered necessary for the moni
 toring of missile limitation agreements will be provided to the con
 trol authority by the participants in the agreements. The associated
 inspection system will have two distinct tasks: it must first verify,
 within tolerable error, the initial disclosures; and thereafter it must
 continue to ascertain that existing missile forces are not being aug
 mented clandestinely. Furthermore, it must be so designed that the
 inspection system need expand only at a rate compatible with the
 progress being made toward the final armament levels.

 The initial verification of missile force level and facilities dis
 closures can be achieved by direct examination of production facil
 ities and records, and by interrogation of personnel involved in
 missile production, development and operation. The initial verifica
 tion would be reinforced by the phased disclosure and verification
 of missile locations. This step would be accomplished by physical
 search, using aerial reconnaissance and other techniques in the areas
 opened to complete inspection. The important property of a good
 search system for use in verifying missile force disclosures is that it
 have a high probability of detecting the existence of one, or at most
 a few, clandestine missiles if a substantial number exist and not that
 it be able to find all that may exist. This fact has two consequences;
 it makes possible the use of random sampling techniques and it makes
 the possession of a sizeable clandestine force very risky.

 After the agreed-upon disclosures have been made, the control
 authority will have the task of authenticating the information dis
 closed and of insuring its completeness. A variety of complementary
 techniques are available to verify the completeness of the disclosed
 data and the continued compliance with the agreements. For these
 techniques to be effectively employed, the inspection authority must
 have the right to employ at will those inspection techniques previ
 ously agreed upon.

 Detailed examination of this problem leads me to believe that it is
 feasible to create an inspection system in the near future to verify or
 repudiate good faith with regard to the production and deployment
 of missiles.

 Nuclear Stockpile Control. At the present time the principal
 technical diffculty encountered in making safe disarmament ar
 rangements stems from the existence of large stockpiles of nuclear

 materials and the impossibility of determining for sure how large
 they actually are. This uncertainty in the measurement has been
 estimated to fall in the range of from 50 to 500 large nuclear weapons
 if physical means only were employed to estimate past production.
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 It is probable that an intensive study of the physical means of esti
 mating past nuclear production could greatly reduce this uncertainty.
 There is also reason to hope that psychological inspection could
 reduce this number considerably, but it is premature to count on this.

 A somewhat easier problem is the limitation of the production of
 new nuclear material. While it is probable that enough material to
 make a very few bombs per year could be produced clandestinely or
 diverted from peaceful uses, I do not believe that this problem is
 nearly as serious as that of establishing confidence in the location of
 previously produced material.

 Because it is obviously possible for clandestine stockpiles to exist,
 I feel strongly the need to retain a small nuclear deterrent force at
 least until considerable confidence has been developed in the inspec
 tion system.

 Technological Surprise. One of the most difficult military even
 tualities to prepare for is the technological surprise. In the kind of
 world we live in, the most effective safeguards from technological
 surprise are a very broad and intensive research program, as much
 exchange of scientific and technical information as the cold war
 permits, and an effective intelligence system.

 In a disarmed world there will be no need for secret research and
 development and it should be strictly forbidden. If all legitimate
 scientific and technical work is open and observable, the danger of
 the sudden appearance of unexpected weapons resulting from secret
 research will be greatly reduced. The techniques of psychological
 inspection should be particularly useful in dealing with this problem.

 It should be noted that after a weapon has been invented, it must
 not only be developed and tested, but it must also be produced,
 usually in substantial quantity, before it can be regarded as a serious
 threat. In an open world large-scale clandestine production and de
 ployment will also be difficult.

 One interesting characteristic of highly technical inventions is
 that such new ideas spring up in many places around the world at

 more or less the same time, being more dependent upon the sudden
 development of new scientific knowledge than any other single factor.
 Because this is so, the danger from technological surprise would be
 less in a world in which research was conducted openly and results
 published freely than in the present one.

 VI. THE CONCEPT OF STABLE MUTUAL DETERRENCE

 The arms-limitation systems examined in Section VIII below
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 propose to achieve security against the disaster of nuclear war by
 getting rid of nuclear weapons. Stable deterrent systems, on the other
 hand, attempt to curb the arms race by creating a system in which a
 surprise attack by one side cannot prevent retaliation by the other
 and is thus deterred. This is an attempt to follow the course defined
 by Dr. Leo Szilard as 'learning to live with the bomb."3 While a sys
 tem of mutual deterrence is less attractive in many ways than prop
 erly safeguarded total disarmament, it may be somewhat easier to
 achieve and could be regarded as a transient phase on the way toward
 the goal of total disarmament.

 The Concept of Mutual Deterrence

 The concept of mutual deterrence, explored in considerable detail
 by a number of military writers, is basically quite simple. Fundamen
 tally it stands upon the premise that it is now possible, or soon will be
 possible, to create offensive weapons systems sufficiently invulnerable
 to enemy attack to prevent their destruction by any practicably
 achievable force. In this circumstance there will be no need to fear
 an enemy surprise attack undertaken specifically to wipe out the
 force. If each side has a similarly protected and invulnerable force,
 there will be no opportunity and therefore no incentive for either to
 build up a so-called counter-force capability. In this situation, an
 attack is deterred by the certain knowledge that it will be followed
 by a devastating reply.

 Mutual Deterrence Using Ballistic Misstles

 Obviously any of the existing delivery systems can be used as part
 of a stable deterrent system. Because bomber aircraft normally
 require large airfields for their operation and appear to be harder to
 protect than ballistic missiles, missiles are the favorite weapon for
 planning deterrent systems. Though it may be regarded as a gross
 oversimplification by the experts, this discussion will ignore the very
 great complications of the multiple weapon problem and consider the
 pure ballistic missile case.

 In order to destroy missiles installed in protected underground
 bases and missile systems protected by mobility (Polaris missiles in
 submarines, or mobile Minuteman missiles, for example), an attacker
 would be forced to launch many missiles for each one being attacked.
 It is easy to conceive of situations in which the exchange rate could
 be ten or greater. If both sides in a military contest develop secure
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 weapons, much of the incentive for an unlimited arms race disap
 pears, even without controls. The ability to achieve relatively secure
 retaliatory systems makes it appear feasible to control the size of such
 forces by agreement. To do so requires only strategic inspection
 techniques, i.e., inspection methods which keep account of force
 levels rather than of the momentary readiness of forces. There is a

 minimum size to a deterrent force below which it may not provide
 security. This is determined by the number of missiles it may be
 possible to hide without serious danger of detection which obviously
 will be a function of the effectiveness of the missile inspection system.
 Herein lies the useful feature of the deterrence concept for the design
 of an arms-control system; there can be a mutual deterrence system
 to fit any desired level of inspection and the better the inspection the
 smaller the deterrent force required to insure stability. This provides
 a possible means of beginning arms limitations with only a modest
 inspection effort and a corresponding modest reduction in force, and
 allowing the system to evolve in the direction of fewer weapons and
 more inspection as confidence in it is built up.

 it is important to note that a missile deterrent system would be
 unbalanced by the development of a highly effective anti-missile
 defense system and if it appears possible to develop one, the agree
 ments should explicitly prohibit the development and deployment of
 such systems.

 The possibility of a comprehensive arms-limitation and control
 system using stable deterrents will be determined to a significant
 degree by the feasibility of dealing successfully with the ballistic
 missile-control problem.

 It is possible to conceive of a stable deterrent system using only
 a relatively small number of ballistic missiles and associate with it
 an inspection and control system adequate to provide a high degree
 of assurance that there can remain no clandestine force sufficiently
 strong to be a serious threat to the legal deterrent forces. This can
 be understood if we examine a simple example. Let us assume that
 the deterrent force consists of a number of Minuteman missiles in
 stalled in underground concrete emplacements. Depending upon the
 thickness of the concrete protection and other features in the design,
 the missile can be made secure against shock waves corresponding to
 overpressures up to about 1000 pounds per square inch, though de
 signs in the region between 100 and 300 psi are considered more
 practical. A 300 psi overpressure corresponds to the effect of a five
 megaton bomb bursting on the ground approximately 0.7 mile from
 the point of measurement. The overpressure is a very sensitive func
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 tion of the distance from the explosion, so that if guided missiles are
 used to deliver nuclear weapons in attacking hardened targets, their
 accuracy is very important. Missile accuracy is specified by quoting
 a median accuracy, which is the radius of a circle about the aiming
 point containing half of the impacts from a repeated series of trials.

 If a nuclear weapon had to make impact within one-half mile of a
 target to destroy it, a missile having a median accuracy of half a mile

 would have a 0.5 probability of doing so, two missiles would have a
 0.75 probability of doing so, three missiles a 0.875 probability and
 four missiles would have approximately a 0.94 probability of destroy
 ing the target. When the number of targets to be attacked is large
 and the number of survivors that can be tolerated is small, the cer
 tainty with which each individual target must be destroyed becomes
 extreme, and the number of attacking missiles required can become
 quite large.

 This calculation is typical of many in which the methods are
 simple and obvious, but is one which should be held in considerable
 suspicion because of the unreliability of the assumptions. In par
 ticular, estimates of exchange ratios are very sensitive to estimates
 of missile accuracy, a bit of information that is very hard to get and
 dangerous to trust completely, and one that is subject to change as
 missiles develop. This does not imply that such calculations are not
 valuable, but rather that judgment and care should be applied when
 making and using them.

 To demonstrate how difficult it is to destroy a hardened missile
 force, an example will be given. If it is agreed that each side is to
 have 200 missiles in its deterrent force and if the missiles were pro
 tected for 300 pounds/sq. inch overpressure, 1000 missiles having a

 median accuracy of one mile would be required to have a 0.9 prob
 ability of reducing the attacked force to 10 missiles. It obviously
 would not require a very intensive inspection effort to detect an
 attempted build-up of this magnitude.

 Limitation on Nuclear Weapon Stocks

 A more secure system can be made if limitations are placed upon
 the permissible nuclear weapon stockpile as well as upon the ballistic

 missile force. By limiting the size of the nuclear weapon stockpile,
 it is possible to place an additional constraint upon the maximum
 size of the surprise attack capability which could build up clandes
 tinely. Though it might appear that adequate security could be
 obtained by effective controls on nuclear stockpiles alone, a system
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 in which several independent controls are imposed upon each of the
 major weapon systems is obviously more secure.

 In order to restrict the size of nuclear stockpiles in a meaningful
 way from the point of view of deterrent security, it will be necessary
 to limit the use of nuclear weapons to retaliatory purposes. This is
 so, for if they were to be permitted for limited war purposes or air
 defense, the number of weapons, and therefore the amount of fission
 able material required, would be so great that large numbers could
 be diverted to the surprise attack force.

 These restrictions do not appear serious. As missiles become the
 principal weapon for surprise attack, air defense becomes of limited
 value in actually protecting the country. Furthermore, limited
 nuclear war appears to be undesirable from a military point of view
 even in the absence of arms control. In that situation, however, one
 must be prepared for limited nuclear war, because the other side may
 introduce nuclear weapons, as pointed out by Henry A. Kissinger in
 this issue. In the environment of a comprehensive arms-limitation
 system, on the other hand, it is possible to enforce reliable constraints
 against arming limited-war forces with nuclear weapons, which
 obviates this problem. We do not wish to preserve the institution of
 limited nuclear war.

 What Constitutes an Adequate Deterrent? What does it take to
 deter the launching of a surprise attack? Obviously there is no specific
 answer to this question. From the Western point of view the question
 really is, "What does it take to deter the Soviet Union from launching
 a surprise attack?" This question cannot be answered very satis
 factorily; it depends so very much on one's views of the objectives of
 the Soviet leaders. There are students of Kremlin policy who contend
 that the Soviet leaders are prepared to sacrifice a third of their inhab
 itants and most of their cities if by doing so they could achieve world
 domination. If one accepts this thesis, an extreme one, he must plan
 a deterrent system capable of inflicting such punishment after he has
 absorbed an attack; i.e., one large enough to permit one or two hun
 dred missiles to survive after any possible Soviet attack. A more
 moderate view taken by others, myself included, is that the present
 Soviet leaders would be unlikely to risk the nuclear destruction of
 their major cities in the absence of a very serious threat, in which case
 the deterrent force could be small because in this situation belief that
 any missiles would survive an attack would provide adequate deter
 rence. There are valid arguments for making the deterrent force as
 small as possible in spite of the greater stability and ease of inspection
 of substantial deterrent forces. They relate to the dangers of acci
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 dental war and to the willingness of nonnuclear nations to allow the
 continued existence of large nuclear ballistic missile forces among
 other things.

 It might be desirable to start with a substantial deterrent force
 (200-500 missiles) to reduce the danger discussed above, and as
 experience is gained with the system and confidence is achieved, the
 deterrent force reduced to a very small size or even eliminated com
 pletely.

 The Uses of Mutual Deterrence

 The importance of a stable deterrent system used as a component
 of an arms-limitation arrangement is that it provides a means of reduc
 ing the danger from clandestine nuclear weapons and long-range
 delivery vehicles. It may be used in conjunction with any of the com
 prehensive disarmament systems described in Section VIII below.
 In this case, instead of completely eliminating nuclear weapons and
 delivery systems, a small number will be permitted to remain. While
 this situation is not as desirable as would be the actual elimination of
 all such weapons, it must certainly be preferred to the present unlim
 ited arms race and actual elimination probably cannot be achieved.
 If a system of stable deterrents can be used to establish a condition
 of military security during which military forces and weapons stock
 piles can be cut back, international tensions reduced, and a period of
 cooperation and mutual confidence achieved, total nuclear disarma
 ment with or without an international security force may be much
 more easily agreed upon.

 VII. A COMPREHENSIVE DISARMAMENT SYSTEM BASED UPON
 STABLE DETERRENCE

 In Section V it was shown that a mutually agreed-upon stable
 deterrent system could provide the basis for comprehensive disarm
 ament because it provided a means of reconciling the Soviet reluc
 tance to permit inspection and the Westem fear of clandestine weap
 ons. The size of the deterrent force can be chosen large enough to
 provide adequate security with minimal inspection and subsequently
 reduced as the inspection effort grows and experience establishes con
 fidence in it.

 Nuclear deterrence, using aircraft and missile-delivery systems,
 provides the basis of military security for both the United States and
 the Soviet Union at the present time, so that one could contend that
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 we are just proposing to endorse the present situation. However, the
 proposal for a stable deterrent system is an attempt first to end the
 nuclear race by imposing a limit upon the size of the legal deterrent,
 and then to carry out extensive disarmament under the security um
 brella which it provides.

 As has been stated many times, the ultimate objective of an arms
 control system should be to achieve arms reductions to the levels
 required for internal police action, but, like most other Americans
 who have examined this problem, I believe that this condition can be
 achieved only if an adequate international security force exists, con
 trolled by an adequate system of law, or alternatively, if the interna
 tional tensions can be greatly reduced before disarmament to that
 level is undertaken. The attainment of either of these goals in a single
 step appears to be extremely ambitious and therefore it appears de
 sirable to proceed toward this utopian goal in smaller steps. One
 method of doing this is described in the next section.

 Phases in the Development of the Stable Deterrent
 Disarmament System

 In selecting this particular system, I have consciously attempted
 to limit the amount of inspection needed during the early period of
 implementation in order to meet Soviet fears. I believe that the ar
 rangement will provide adequate security for the West. The fol
 lowing four phases are included in this plan: preparatory phase,
 implementation phase, build-up of International Authority, and the
 final elimination of national forces.

 Phase I: Preparatory Period. During this period the details of
 phase II would be worked out and agreed upon. Among those things
 which would have to be settled would be:

 (a) The size of the deterrent force, its composition, etc.
 (b) The size and composition of nonnuclear forces for lim

 ited war to remain at the end of phase II; this will involve agreements
 covering both land and sea forces.

 (c) Agreements to halt or limit development and production
 of new weapons.

 (d) A timetable for reaching the agreed upon levels of arma
 ment and troops.

 (e) Agreement upon an inspection agency to monitor the
 agreements and upon a timetable for its implementation. The imple
 mentation will involve geographic phasing as well as time-phasing so
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 that the proportion of military facilities exposed to inspection can be
 made to correspond to the amount of disarmament that has taken
 place.

 (f ) Agreements upon steps to be taken in the advent of viola
 tions.

 (g) Methods of adjusting forces and inspection within the
 framework of the treaty.

 In this paper I deliberately avoid making firm proposals for force
 levels because they should result from a detailed study. However, to
 provide some sense of what is visualized, a possible range will be
 indicated.

 The initial deterrent force could consist of a force in the range
 of from 100 to 400 large nuclear weapons and accompanying delivery
 vehicles, either aircraft or missiles. Studies made independently by
 the United States Army and Navy have indicated that, even in the
 absence of agreements limiting force size and permitting inspection,
 200 relatively secure missiles would provide an adequate deterrent.
 As the inspection system is put into operation and confidence is
 gained in it, the number of nuclear weapons can be reduced markedly
 below that required initially.

 Conventional force levels can correspond to those in the USSR
 and Anglo-French proposals in which manpower was limited to the
 range of 1-1.5 million men for the United States, the Soviet Union,
 and China, somewhat lower limits for France and the United King
 dom, and can eventually be reduced to much lower levels. These
 numbers are not based upon adequate examination and may be
 altered considerably by further study. In addition to limiting total
 manpower, it is important to limit the amount of armaments allowed
 to remain in national arsenals. Careful consideration must also be
 given to the problem presented by the United States requirement
 for naval support and overseas transport as long as substantial con
 ventional forces are permitted to exist.

 Phase II: Implementation Period. During this period, which
 might be as short as three years, the agreements reached in the pre
 vious phase would be carried out. The steps would include the
 following:

 (a) The submission of previously agreed-upon information
 concerning military units, size of weapons stockpiles, information
 pertaining to production facilities, development establishments, test
 sites, etc. In some cases the information will be made available at
 the beginning of the implementation period, in other cases the clis
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 closure of information may be made available according to a pre
 viously agreed upon schedule.

 (b) The elimination of surplus weapons. According to an
 agreed upon schedule nuclear weapons, missiles, tanks, aircraft and
 all other weapons included in the agreement will be placed in depots
 under international supervision or destroyed. In the early stages of
 the agreement it may appear prudent to leave the weapons in a
 supervised depot so that they may be turned back to their owners if
 subsequent agreements are not carried through. Later, when the
 good faith of all of the participants is fully accepted, these surplus
 weapons should be destroyed. In the beginning the transfers of
 weapons to international control will be checked against the declara
 tions made by each nation. As inspection activities are established,
 the initial declarations will also be checked.

 (c) The build-up of inspection. In parallel with the reduction
 of arms, inspection activities should be started according to the
 agreed upon schedule. The first inspection activity will be to verify
 arms declarations and to ascertain that arms production and develop
 ment have stopped. A second responsibility of the inspection author
 ity will be to establish that clandestine activities do not exist.

 The precise nature of the inspection force is a matter to be worked
 out between parties to the agreement. As stated in Section V above,
 a large variety of inspection systems and modes of implementation
 appears to be feasible from the point of view of security; the deterrent
 force being used to compensate for any lingering uncertainty about
 the effectiveness of inspection during the build-up period.

 Phase III: Consolidation of the Accomplishments of Phase II
 and Build-up of an International Authority. At the end of Phase II
 the military forces of the individual nations will have been reduced
 to the agreed-upon levels and the inspection system will have been
 sufficiently exercised to make possible a dependable estimate of its
 capabilities. At that time it will probably be possible to further
 reduce the deterrent force. The principal innovation to be made in
 this period will be the creation of a modest international security
 force and the legal authority to operate it. (See Arthur Larson's paper
 in this issue.) As experience is gained, the international authority can
 be increased in size and authority until the point is reached where
 there is sufficient confidence in it to give it the task of maintaining
 the peace. At that time the last stage in the creation of a world
 security system can be undertaken-i.e., Phase IV, the complete elim
 ination of all military capability not required for internal security.
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 VIII. A SURVEY OF SOME PREVIOUS COMPREHENSIVE
 DISARMAMENT PROPOSALS

 During the meetings of the United Nations Disarmament Sub
 Committee in the years 1954 and 1955, both the East and the West
 made formal proposals for comphrehensive disarmament systems.
 As might be expected, in their initial form each of them was one
 sided and disregarded the known security worries of the other side.
 During the course of the Sub-Committee meetings, each side mod
 ified its proposal in an attempt to make it more attractive to the other.
 In spite of the fact that both sides modified their initial positions
 greatly, they were not able to reach agreement. Subsequently, the
 USSR has made additional proposals worthy of examination. It is
 informative to examine the past efforts to see whether or not they
 appear to be adequate from a security point of view and, if not, how
 they would have to be modified to make them satisfactory.

 The following summary (taken from the book The Arms Race
 by Philip Noel-Baker4) shows how far the participants in the United
 Nations Sub-Committee discussions were able to progress before
 their work was halted.

 Anglo-French Proposal, 11 June 1954-Modified 19 April 1955

 The Draft Disarmament Treaty . . . should include provisions covering
 the following:

 (1) The total prohibition of the use and manufacture of nuclear
 weapons and weapons of mass destruction of every type, together with
 the conversion of existing stocks of nuclear weapons for peaceful purposes.

 (2) Major reductions in all armed forces and conventional arma
 ments.

 (3) The establishment of a control organ with rights and powers
 and functions adequate to guarantee the effective observance of the agreed
 prohibitions and reductions.

 The agreement to start with a reduction of conventional forces
 to a ceiling of 1-1.5 million men. A nuclear production cut-off to
 begin when 50 percent of the conventional force reduction has been
 made. After 75 percent of conventional force reduction has been
 made:

 (1) There should be "a complete ban on the use of atomic,
 hydrogen and other weapons of mass destruction."

 (2) Simultaneously, the elimination of these weapons and
 the final quarter of the agreed reduction in armed forces and con
 ventional armaments shall begin and both processes shall be com
 pleted within the time limit laid down in the Disarmament Treaty.
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 All atomic materials shall then be used only for peaceful purposes.
 According to the British and French delegates, this proposal was

 dependent upon agreement upon: "1. Agreed-upon reduction in the
 levels of conventional forces [ceilings of 1-1.5 million men for United
 States, Russia and China and 650,000 each for Britain and France].
 2. The institution of an effective control system that would operate
 throughout the whole disarmament program."

 Proposed Control Mechanism. The Anglo-French Memorandum
 made the following statement concerning the control problem:

 I. In our view the control organ must have the right of full information
 and inspection of the following "objects of control" . . .

 (1) numbers of armed forces and their equipment;
 (2) conventional land, sea and air armaments, including certain

 categories of civilian aircraft and shipping;
 (3) military installations, including barracks, ordinance depots,

 dockyards and airfields;
 (4) factories capable of making armaments (including aircraft),

 explosives, and propellants;
 (5) nuclear installations and reactors;
 (6) plants capable of making chemical and biological weapons.

 II. The control organ should be able to make use of the following
 methods of inspection and supervision: (1) aerial reconnaissance; (2) in
 spection on the ground; (3) budgetary controls; (4) observation at
 strategic points.

 III. The control organ should also have the following rights:
 (1) unrestricted rights of freedom of movement to, from and

 within all States party to the treaty;
 (2) the right to make full use of the communication systems of

 the State which it is inspecting and to possess suitable transport and com
 munications of its own;

 (3) the right of access to all the objects which I have just men
 tioned; advance notice would be given of routine visits, but the right of
 inspection without warning would also be essential;

 (4) the right to investigate alleged or suspected breaches of the
 treaty in any establishment or installation in the territory of any State
 party to the treaty; and, perhaps, in some respects, the most important
 of all,

 (5) the right to use all necessary technical devices which may
 assist supervision and detection.

 USSR Proposal, 10 May 1955, and Amplified in 1957

 1. the manpower ceilings of between 1 and 1.5 million, etc.;
 2. "the 5 Powers shall undertake also to reduce their conven

 tional armaments correspondingly";
 3. the 50 percent arrangement for the "cut-off";
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 4. the 75 percent arrangement for the abolition of stocks of
 nuclear and other mass-destruction weapons;

 5. "appropriations by States for armed forces and conventional
 armaments shall be reduced correspondingly";

 6. there should be one "International Control Organ," with
 expanding powers;

 7. the International Control Organ should:
 (a) have "staff ... selected on an international basis";
 (b) enjoy the right "to require from States any necessary

 information on the execution of measures for the reduction of arma
 ments and armed forces";

 (c) "have permanently in all States signatories ... its own
 staff of inspectors having, within the bounds of the control functions
 they exercise, unimpeded access at all times to all objects of control";

 (d) "have unimpeded access to records relating to the
 budgetary appropriation of States for military needs";

 (e) have "rights and powers to exercise control, including
 inspection on a continuing basis, to the extent necessary to ensure im
 plementation of the above-mentioned Convention by all States...."

 On the completion of all the measures enumerated above, it would be
 desirable that the Powers should further reduce their armaments and
 armed forces to the levels strictly necessary for the maintenance of internal
 security and the fulfillment of the UN Charter.

 To this program was added in 1957 "the total abolition of all
 missiles, both intercontinental missiles and intermediate and short
 range missiles as well."

 Control Mechanisms for Conventional Armaments as Pro
 posed in March 1956.

 With a view to the establishment of effective international control over
 the fulfillment by States of the above-mentioned obligations with respect
 to the reduction of conventional armaments and armed forces, an inter
 national control organ shall be established having the following rights and
 powers:

 1. [This deals with surprise attack and the establishment of ground
 control posts.]

 2. The international control organ shall exercise control, including
 inspection on a permanent basis, to the extent necessary to ensure imple

 mentation of the agreement by all States.
 3. The control organ shall have permanently in all States party to

 the agreement its own staff of inspectors, recruited on an international
 basis, having, within the bounds of the control functions wlhich they
 exercise, unimpeded access at all times to all objects of control.

 The objects of control are: military units; stores of military equipment
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 and ammunition; land, naval and air bases; factories manufacturing con
 ventional armaments and ammunition.

 4. At a specified stage of the execution of the general disarmament
 program, when confidence among States had been strengthened, the
 countries convened shall consider the possibility of using aerial photog
 raphy as one of the methods of control.

 5. The control organ shall have unimpeded access to records
 relating to the budgetary appropriations of States for military needs, in
 cluding all decisions of the legislative and executive organs on the subject.

 6. The control organ shall establish in the capitals of States party
 to the agreement branches whose functions shall include maintaining
 liaison with the governmental organs of States, directing the work of the
 control posts and inspectors operating in the territory of the State con
 cerned, and analyzing the information furnished by States.

 7. The international control organ shall be established within the
 two months following the entry into force of the agreement. It shall estab
 lish its local branches, set up the control posts and position its inspectors
 in good time to ensure that they are able to begin carrying out their
 functions at the moment when States begin the execution of the measures
 provided for in the agreement.

 8. The international control organ shall make recommendations
 to the Security Council on measures of prevention and suppression with
 regard to violators of the agreement on the reduction of conventional arma

 ments and armed forces.
 9. The States party to the agreement shall submit to the inter

 national control organ within one month after its establishment complete
 official figures of their armed forces, conventional armaments and expendi
 tures for military requirements.

 Comparison of the Russian and Anglo-French Proposals

 Both proposals were so general that it is not possible to judge their
 adequacy. Whether or not either proposal would be acceptable to
 the nations who must participate in its implementation would be
 determined by the details of inspection and the details of scheduling
 or timing. The experience with the nuclear test ban negotiations
 would lead one to believe that getting agreement on the details on
 either of these two similar proposals would not have been easy. Note
 that there were many points of agreement in the two proposals and
 either could easily have served as a basis for the design of an adequate
 arms-control system if the desire to create one had been great enough
 to overcome the effects of fear, skepticism and suspicion regarding
 each other's motives which seem to have governed United States and
 Russian actions at that time. Both proposals included measures to
 cope with the major problems of that period:

 1. Both proposed the elimination of nuclear weapons pro
 duction.
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 2. Both proposed the ultimate elimination of nuclear weapons
 and other weapons of mass destruction.

 3. Both included a provision for the reduction of manpower in
 the military forces and limiting the conventional armament.

 4. Both provided for an international inspection and control
 authority.

 5. Both suggested a timetable for implementing of the sys
 tems, but both proposals were very vague.

 It is also interesting to note that in 1955 neither side felt it neces
 sary to eliminate nuclear delivery means-then the long-range bomber
 -though in 1957 the Soviet Union did hold out the prospect of elimi
 nating missiles. Nor did either side propose the creation of an inter
 national security force to provide a means of enforcing compliance of
 the agreements.

 These omissions probably indicate that in 1955 there was not yet
 sufficient appreciation of the fact that it was no longer possible to
 verify completely declarations concerning the size of nuclear stock
 piles and that consequently small clandestine stockpiles might exist
 after completing the elimination of declared stockpiles.

 The Western proposals were withdrawn in 1955, as Mr. Frye has
 already stated in this issue, because of a growing fear on the part of
 some American experts that the problem of the clandestine nuclear
 stockpile could not be solved. In retrospect, it is a great tragedy that
 agreements were not reached and implemented in the period 1955
 1957 before the development of the ballistic missile and lightweight
 thermonuclear weapons that have made the problem of inspection
 even more difficult than it was then.

 Both proposals call for the ultimate elimination of nuclear
 weapons and other weapons of mass destruction, elimination of
 nuclear weapon production, and a major reduction in the size of con
 ventional military forces and military armaments available in each
 country. If adequate controls on long-range aircraft and ballistic
 missiles were added to the preceding proposals, they would be appli
 cable to the situation existing today.

 We still face the question of clandestine armaments, especially
 clandestine nuclear weapons and clandestine ballistic missiles, but
 a solution of this problem appears to be possible if both sides really
 want it. Among the various means of minimizing the danger of
 clandestine weapons are the creation of an international security
 force sufficiently strong and dispersed to be an adequate counter
 threat to any likely clandestine force, the creation of a sufficiently
 effective inspection system to make the retention or creation of a
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 clandestine force extremely difficult, and the maintenance of nuclear
 weapons depots under international supervision to be available to
 their owners in the advent of the sudden appearance of such weapons
 in the hands of any other nation or group of nations.

 The USSR Proposal for General and Complete Disarmament

 On 19 September 1959, following an address to the United Nations
 Assembly by the Chairman of the Council of Ministers of the USSR,
 Mr. Gromyko submitted a memorandum outlining a program for
 what he termed "general and complete disarmament." Mr. Gromyko's
 memorandum called the Russian proposal "a new way of solving the
 problem of the arms race," which he characterized as "the burning
 problem of our time." The proposed program is indeed more im
 aginative than any proposed by responsible leaders of a major nation
 in the postwar period. Though it spells out very lofty goals, it is very
 general in nature and consequently leaves much to both the imagi
 nation and to future negotiations. Mr. Gromyko4 gave the following
 information concerning the new proposal for "General and Complete
 Disarmament':

 The USSR Program for General and Complete Disarmament

 A program for general and complete disarmament must include the
 following measures:

 The disbanding of all armed forces (land, naval and air forces) and
 the prohibition of their re-establishment in any form;

 The destruction of all forms of armaments and military supplies both
 in the possession of the armed forces and in depots;

 The elimination of all warships, military aircraft, and all other types
 of military equipment;

 The complete prohibition of atomic and hydrogen weapons, the cessa
 tion of the manufacture of all types of these weapons, their elimination
 from the armaments of States and the destruction of stockpiles;

 The complete cessation of the manufacture, and the destruction of all

 types of war missiles, irrespective of their range, including military space
 vehicles;

 The prohibition of the production, possession and storage of the means
 of chemical and bacteriological warfare, and destruction of stockpiles of
 these types of weapons;

 The abolition of military bases of all kinds-army, navy, and air force
 in the territories of foreign States and all missile-launching installations;

 The cessation of military production at war plants and at war produc
 tion units in general industrial plants;

 The termination of all military courses and training, both in the army
 and in public organizations, and the enactment of legislation abolishing
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 military service in all its forms-compulsory, voluntary, by recruitment,
 and so forth;

 The abolition of war ministries, general staffs, military educational
 institutions and military and paramilitary establishments and organizations
 of all kinds;

 The discontinuance of the appropriation of funds for military purposes
 in any form, whether from State budgets or from public organizations and
 private individuals;

 The prohibition by law of war propaganda and the military education
 of young people, and the enactment of legislation prescribing severe
 penalties for the infringement of any of the measures enumerated above.

 States shall retain at their disposal only strictly limited contingents of
 police (militia), the size of which shall be agreed upon for each country
 and which shall be equipped with small arms and be used exclusively for
 the maintenance of internal order and the protection of the personal
 security of citizens.

 For the purpose of supervising the timely implementation of the
 measures of general and complete disarmament, an international control
 organ composed of all States shall be established. The staff of the control
 organ shall be recruited on an international basis with due regard to the
 principle of equitable geographic distribution.

 The international control organ shall have at its disposal all the facili
 ties necessary for the exercise of strict control. The functions and powers
 of this organ shall correspond to the nature of the disarmament measures
 being implemented.

 The Soviet government proposes that the program of general and
 complete disarmament should be carried out within as short a time limit
 as possible-within a period of four years.

 The following measures are proposed for the first stage:
 The reduction, under appropriate control, of the strength of the armed

 forces of the Union of Soviet Socialist Republics, the United States of
 America and the People's Republic of China to the level of 1.7 million
 men, and of those of the United Kingdom and France to the level of
 650,000 men;

 The reduction of the strength of the armed forces of other States to
 levels to be agreed upon at a special session of the United Nations General

 Assembly or at a world conference on general and complete disarmament;
 The reduction of the armaments and military equipment at the disposal

 of the armed forces of States to the extent necessary to ensure that the
 remaining quantity of armaments corresponds to the level fixed for the
 armed forces.

 The foUowing is proposed for the second stage:

 The completion of the disbanding of the armed forces retained by
 States.

 The elimination of all military bases in the territories of foreign States;
 troops and military personnel shall be withdrawn from the territories of
 foreign States to within their own national frontiers and shall be disbanded.

 The following is proposed for the third stage:
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 The destruction of all types of nuclear weapons and missiles; the
 destruction of air force equipment; the entry into force of the prohibition
 on the production, possession and storage of means of chemical and bac
 teriological warfare. All stockpiles of chemical and bacteriological weapons
 in the possession of States shall be removed and destroyed under inter
 national supervision;

 Scientific research for military purposes and the development of weap
 ons and military equipment shall be prohibited;

 War ministries, general staffs and all military and paramilitary estab
 lishments and organizations shall be abolished;

 All military courses and training shall be terminated. States shall
 prohibit by law the military education of young people.

 In accordance with their respective constitutional procedures, States
 shall enact legislation abolishing military service in all its forms-com
 pulsory, voluntary, by recruitment, and so forth, and prohibiting the re
 establishment in overt or covert form of any military or paramilitary estab
 lishments and organizations.

 The appropriation of funds for military purposes in any form, whether
 from State budgets or from public organizations, shall be discontinued.
 The funds made available as a result of the implementation of general and
 complete disarmament shall be used to reduce or abolish taxation of the
 population, to subsidize national economies and to furnish extensive
 economic and technical assistance to underdeveloped countries.

 For the purpose of supervising the implementation of the measures of
 general and complete disarmament, an international control organ shall be
 established. The extent of the control and inspection exercised shall cor
 respond to the stage reached in the phased disarmament of States.

 Upon the completion of general and complete disarmament, which
 shall include the disbandment of all services of the armed forces and the
 destruction of all types of weapons, including weapons of mass destruction
 (nuclear, rocket, chemical, bacteriological), the international control organ
 shall have free access to all objects of control.

 The control organization may institute a system of aerial observation
 and aerial photography over the territories of States.

 While the program of general and complete disarmament is being
 carried into effect and until the final disbandment of all armed forces,
 States shall maintain the same ratio among the various services of their
 armed forces as existed at the time of the entry into force of the disarma
 ment agreement.

 The program of general and complete disarmament shall be carried out
 by States in strict conformity with the time-limit specified in the agree
 ment, and its implementation may not be suspended or be made con
 tingent upon the fulfillment of any conditions not provided for in the
 agreement.

 To anticipate possible attempts on the part of States to circumvent or
 violate the agreement on general and complete disarmament, the agree
 ment shall contain a provision stipulating that any question of its violation
 shall be submitted for immediate consideration by the Security Council or
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 the General Assembly of the United Nations, in accordance with their
 respective sphere of competence.

 Is it real? The Western reaction to this proposal ranged all the
 way from one of sarcasm and ridicule to the observation that "it
 offered nothing new." It was pointed out that the system did not pro
 vide for adequate inspection or control measures. The USSR paper
 does, however, recognize the need for inspection and control, though
 it seems to permit adequate inspection only after very extensive dis
 armament has taken place. This is clearly unacceptable to the West,
 but I believe that it would be possible to get East-West agreements
 upon an inspection system if there was agreement upon the goal of
 complete and total disarmament. The detailed specification of an
 inspection system and of a timetable relating inspection and disarm
 ament steps would have to be worked out in negotiation. The USSR
 proposal makes no provision for an international security force which
 the Western powers would require. In spite of these criticisms, it is
 wrong to condemn the proposal as mere propaganda. First, until the
 details are made clear, it cannot be judged. Second, as pointed out
 previously, the USSR has never insisted upon as thorough safeguards
 as the West. Furthermore, it fears any international security force
 which would be controlled by the United Nations, consequently the
 plan outlined by Mr. Gromyko may more nearly satisfy their security
 needs than one involving much more control. To be sure, it seems
 to ignore some of the most serious fears of the West, and the burden
 of proof must lie with the Soviet delegation who made the proposal.
 Nevertheless, since it has not been studied adequately, we do not
 know what changes would be required to make it acceptable to us nor
 do we know the acceptability of those changes to the USSR.
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 SAVILLE R. DAVIS

 Recent Policy Making in the United States Government

 TREu IS LITTLE USE in reviewing the experience of arms-control
 efforts before the nuclear age, except to contrast it with the present.
 Apart from the simple longing of mankind for release from wvar,
 which is an honorable attitude in any age, the chief carry-over from
 the prenuclear period has been a negative one. In the 1920's there
 was a hopeful but ill-fated experiment in partial disarmament which
 was based on a premise that later proved fallacious and a technique
 that proved irresponsible.

 It was thought at the time that war was caused in good part by
 efforts of the arms merchants to improve their market. Limit the
 market, it was argued, and reduce the incentive to war. The resulting
 attempt to disarm was undermined by cheating in the 1920's because
 there was no system of policing through inspection. Disarmament
 was then modified in principle during the 1930's, when the Axis
 powers showed that there were other causes of war than the greed
 of the Zaharoffs. It became obsolete after World War II, when the
 rebuilding of armed force became the order of the day, and the West
 braced itself for the task of denying to Stalin the easy aggressions
 which it permitted to Hitler. It is possible that the concept was
 graded down further than it deserved, considering the size of the
 arms lobby in the United States today.

 In any event, as the naive type of unsafeguarded arms control of
 the 1920's became clearly inappropriate to the problems of the next

 All quotations in this article are from newspaper clipping files of The New York
 Times, The Washington Post, and The Christian Science Monitor, except the
 comment by a "supporter of the Killian group" (p. 963), which is from a private
 source.
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 three decades, there developed a relatively harmless tradition in
 politics of paying it lip service, so as not to offend the gentler elements
 of public opinion, and of ignoring it in practice. This tradition of
 the white lie carried over into the nuclear age, when the need for
 arms control revived and caused great havoc before it was exposed.
 For in the mid-fifties the nuclear arms race began in earnest, and the
 need to check it began to override the incessant struggle to build a
 better deterrent. For several critical years the habit of pretending to
 work for disarmament served to mask the fact that the political
 leadership of the United States did not want disarmament. More
 specifically, those in Washington who considered arms control un
 desirable or impractical clearly had the upper hand in the process
 of making and administering policy, with the help of others who
 thought the Russians would never sign anyway, or would sign and
 cheat.

 President Eisenhower's first term and the opening year of his
 second must be understood in terms of this gulf between official
 speech and action. This was the period when the military high com
 mand and the officials in charge of making nuclear weapons were
 confident that they possessed, and could sustain, a decisive advantage
 over the Soviet Union in nuclear arms.

 History may say that the time for serious negotiation with the
 Soviet Union had not yet come. As long as the United States was
 clearly stronger, the Kremlin would come off second best in any
 negotiation. Moscow was not likely to make an unfavorable agree
 ment at a time when it was confident of catching up and conceivably
 surpassing the United States within a short time.

 The central figures in the drama which then unfolded were the
 President himself and Secretary Dulles. The close relation between
 the two is well understood, but the arms-control story shows a
 particular aspect of it. The President had certain basic concepts
 which he himself developed and supported as if they were tenets of
 his administration. One of these tenets advocated arms control, if
 it could be worked out with safeguards against cheating. His strong
 sense of direction in this respect came partly from his personal
 determination to rise above the narrowly military background which
 he brought to the White House and his desire to be a civilian presi
 dent, responsive to the highest political, rather than military, values
 and aspirations. He also was convinced that safeguarded arms con
 trol made military sense. From the period of his first Colorado
 vacation, when he thought deeply about nuclear weapons off by
 himself in the mountains by the trout streams, he was convinced that

 952



 Recent American Policy

 "there is no longer any alternative to peace," as he told a State Depart
 ment audience on his return. When Mr. Eisenhower develops a
 fundamental conviction like this, he gives it regular support on the
 highest policy level. He was to rule repeatedly (and still does) in
 favor of the State Department and against the Pentagon and Atomic
 Energy Commission when key disputes on arms-control negotiation
 were referred to him for decision.

 Why, then, did his strong general support for this cause result
 in policies which looked like the reverse, when they were put into
 action?

 This was the role of Secretary Dulles. Mr. Dulles, unlike the
 President, was an intensely complex individual. Although the Presi
 dent tended to reduce an issue to some fundamental line of reasoning
 or to a few basic facts from which he could draw a decision, Mr.
 Dulles enjoyed the stimulus of an intricate situation. As a passionate
 student of the many contradictions which are built into a nation's
 foreign policy and into its domestic formulation, his mind was en
 tirely at home in situations in which he had to say one thing one day
 and another the next, or to talk oppositely to groups with opposing
 interests. He kept his counsel for the most part as to whether his
 particular object at a given time was to confuse or disarm his critics,
 deal with pressing day-to-day situations with realism, or fit his ap
 parent contradictions into some larger plan.

 It was not out of character, then, for him to respect the President's

 deep desire to keep nuclear arms under control, and at the same time
 to see the many obstacles more clearly than the President, and to
 think in his own mind that arms control was probably a hopeless
 exercise for the present. Since the President let himself be guided
 by Mr. Dulles in day-to-day actions, it was natural that, while the
 President proposed optimistically, Mr. Dulles disposed skeptically,
 and with the President's own agreement.

 There are subtle degrees of difference here which need to be
 defined with some care. It is not enough to say, as Walter Lippmann,

 Marquis Childs, Chalmers Roberts and others have said, that the Pres
 ident's wishes were sabotaged on lower echelons. Mr. Dulles was in
 charge. The "lower echelons" did his bidding. Many lesser officials
 in the State Department itself believed in the possibility of arms
 control more than he did. While the final effect of the Dulles realism
 on the President's wish and faith was to frustrate them, the relation
 between the two men was honorable and close, and there was more
 to it than what looks like a simple betrayal of his chief on Mr. Dulles'
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 part. Had it been merely that, the Dulles strategem would not have
 worked.

 The Russians gave Mr. Dulles continual and abundant opportuni
 ties to persuade the President that they did not mean business at
 almost any stage of a disarmament negotiation. Dulles could count
 on this kind of negative cooperation from Moscow to buttress his
 own stern and disciplinary concept of how to face down the Com
 munist threat.

 Mr. Dulles was in his element during this period. This writer
 knew him well when covering the earlier postwar conferences with
 the Russians, and watched him become the acknowledged master
 of cold-war maneuver. His legal mind took keen and relentless
 delight in the business of checkmating his opponent. Furthermore,
 if anyone else knew how to moderate or shortcut this quarrelsome
 bargaining procedure, he did not come forward. Democrats and
 Republicans, liberals and conservatives, genial negotiators and those
 born tough-all tried, and the results were approximately the same.

 It was not argued seriously in Washington that the cold war
 could be brought to an end. Or even that the beginning of the end
 was in sight. It is a false dilemma to say that the cold war must be
 abandoned or continued. The advocates of arms control wanted to
 introduce one element of stability into the content, at a point where
 the high pressures inherent in a policy of deterrence might explode.
 It was assumed that we would seek to manage a two-level policy,
 with calculated disagreement over most of tlhe range of our relation
 with the Communist governments, and a few areas where a common
 interest in survival demanded mutual concessions.

 It is now possible to explain what happened in Washington when
 the course of international strategy reached a turning point. The

 mutual belligerence of policy between the United States and the
 USSR, which had served a national aim on both sides, found itself
 surrounded by new conditions in which it was causing a drift toward
 severe instability and the danger of nuclear war. What could be done?

 A good time to pick up the story is the spring of 1957, when a
 United Nations conference on disarmament was scheduled at Lon
 don, when nuclear testing was in full swing, intercontinental missiles
 seemed uncomfortably close, and the President had chosen Harold
 Stassen as his Special Assistant on Disarmament. The President
 wanted to make a fresh effort to negotiate. Mr. Dulles considered
 that this was the thing to do, but offered the President no hope that
 it would be successful. The chief opponents of any agreement

 Admiral Arthur W. Radford, chairman of the Joint Chiefs of Staff,
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 and Rear Admiral Lewis L. Strauss, chairman of the Atomic Energy
 Commission-were not greatly perturbed, because Mr. Dulles seemed
 mainly on their side. Then the unexpected happened.

 Stassen became keenly interested in arms control.
 His motive is of less importance than its result. He doubtless

 wanted his mission to succeed. It might have given his political
 career a fresh start. And, the more he studied arms control, the
 more he was impressed with its merit. In any event, he violated the
 tacit gentleman's agreement not to try too hard.

 The Stassen episode should go down as a classic in the politics of
 arms limitation. It got under way in April and May, with Dulles
 saying, "We consider that control and reduction of arms are possible,
 desirable, and in the last reckoning indispensable." The President
 said he felt the Russians were "taking a different tone," because they
 were "feeling the pinch of building, supporting and maintaining
 those tremendous military organizations."

 At the end of May, Stuart Alsop described a "bitter internal
 struggle" which took place when Stassen returned from London
 for consultation. Admiral Radford was the most vocal opponent.
 "It is not generally known," said Alsop, "how fierce and uncompro
 mising Radford's opposition was, nor how powerfully he was sup
 ported. Radford used every conceivable argument against agreeing
 to mutual inspection in any form." Dulles "adopted a position of
 cautiously benevolent neutrality."

 Radford said publicly to newsmen, "We cannot trust the Russians
 on a disarmament agreement or anything. They have broken their
 word too many times."

 The President let it be known that he was nettled by the Radford
 statement, ruled in general terms for Stassen after a series of meet
 ings on lower levels, and told his press conference, "The United
 States must be ready to meet the USSR halfway on a first step dis
 armament agreement." This country is not "recalcitrant or pica
 yunish" and should have an "open mind," the President said. Ameri
 cans must '"eep exploring every facet of this whole great field, to see
 if something can't be done. It just has to be done in the interest of
 the United States." Stassen went back to London.

 Lippmann wrote, "For the first time in the long history of talking
 about disarmament, we are in sight of a negotiation." The Russians,
 he said, were "behaving seriously," and the President "decided the
 costs of not negotiating are greater."

 It was almost immediately clear that the result of the policy
 battle in Washington had been to put Stassen in an even tighter
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 harness of day-to-day instructions from Washington and to embolden
 him to the point of an indiscretion which enabled Dulles to pull
 sharply on the checkrein. This was a reckless action on Stassen's
 part, one that went beyond his instructions: on 31 May an uncleared
 memorandum was delivered to Soviet chief delegate Valerian Zorin.
 The risk to Stassen from this action was wholly disproportionate to
 any possible gain for his cause. An unnamed Washington official
 told the press that Stassen had been "naive," which was true, and
 Dulles announced that Stassen had been rebuked with the Presi
 dent's approval.

 To repeat: "with the President's approval."
 Lippmann said Stassen's mandate was still "thin, weak and

 tentative." Chalmers Roberts of the Washington Post said this was
 "a story of how Stassen has been undercut at home ... by others in
 the administration, once it appeared the Kremlin might really be
 serious in an arms agreement." Marquis Childs wrote that the Presi
 dent, "while helping to create a climate of American opinion in
 which negotiation is possible, has yet to give Stassen the kind of
 backing necessary in the crucial weeks ahead. The President can
 do that only by making it clear to Messrs. Radford, Strauss and Co.
 that they cannot cut the guts from American proposals while pledg
 ing fealty to the principle of agreement itself."

 "More serious," said Roberts, "the United States is in the position
 of having reneged on disarmament proposals... ." Another Roberts
 dispatch said that the effect of the Administration debate "is to cast
 in doubt the nation's good faith in the London disarmament talks."
 Soviet Foreign Minister Andrei Gromyko in Moscow took advantage
 of the situation to tell a press conference that the United States was
 using the London talks as a "screen to continue and intensify the
 arms race." It is probable that he was making the usual propaganda
 point. It is not inconceivable, however, that his colleagues had begun
 to be seriously interested in attempting to negotiate and now con
 cluded that the United States did not mean business.

 Late in June, Admiral Strauss took physicists Edward Teller and
 Eamest 0. Lawrence to the White House to argue for continued
 nuclear testing in order to perfect "clean" weapons. The President
 was impressed. "But for the moment," he said publicly in noticeably
 less vigorous terms than before, "it would appear that the psycho
 logical factors and the fears of the world are such that we should go
 ahead with the plan" to offer a conditional suspension of tests.

 During the summer Dulles tied the American test-ban offer to an
 entire package of proposals-a maneuver not unlike the frequent
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 tactic of the Russians of linking a reasonable offer to more radical
 steps the other side would surely not accept. Stuart Alsop wrote,
 "The President has hobbled Stassen. Radford and Strauss have won
 a signal and probably final victory. The President placed conditions
 on suspension of tests which hardly anyone expects the Soviets will
 accept."

 Mr. Dulles ignored the charge. "This can be said with assurance,"
 he said, like an ardent advocate of arms control, "the risks of seeking
 to move forward are far less than the risks of being frightened into
 immobility." Having won his point, he was taking steps as he so often
 did to conceal his victory by talking as if he leaned generously the
 other way. 'We must assume that since an agreement is necessary,
 it is possible and that we must make it possible," he declared.

 In September the chapter was closed. The AEC announced new
 tests at Eniwetok. Henry Cabot Lodge told a private group at t-he

 United Nations that the test-ban proposal should be unhooked from
 the rest of the package offer if negotiations were to get anywhere.
 Stassen told two officials in Washington, according to Childs:

 If you deliberately want to prevent achieving any disarmament, then
 you do the following:

 1. You make your proposals so complicated and far-reaching that the
 other side is almost certain to reject them.

 2. You impose on the negotiator the necessity to check and recheck
 and check again with officials back home before he can advance another
 step in the negotiations. In other words, you make it as difficult as possible
 to carry on a frank face-to-face discussion on the terms of a disarmament
 agreement.

 3. You tolerate-if you do not actively encourage-officials who say
 publicly that there is no possibility of getting a disarmament agreement
 and that an agreement would, in any event, be unworkable if not desirable.

 Lippmann had said a little earlier: "The great underlying issue
 which in the end must be decided by public debate, has been debated
 in secret within the administration and has been decided but not
 settled." This issue was: "Whether, if an enforceable agreement to
 limit armaments could be reached, it would be wise to make the
 agreement.7'

 On 4 October 1957 Sputnik went up. Four weeks later the Presi
 dent brought President James R. Killian, Jr., of the Massachusetts
 Institute of Technology, to the White House with authority to bring
 the best available talent into the President's scientific advisory com

 mittee. A new weight was added to the balance. By May 1958, six
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 months later, the balance had tilted to the opposite side. It is an
 oversimplification, but a useful one, to say that the President now
 listened primarily to men whose information and judgment of fact
 indicated that a safeguarded arms-control agreement would be to the
 advantage of the national interest and security of the United States,
 whereas before that time he had listened chiefly to men who said such
 an agreement would gravely damage national security.

 It is an even riskier oversimplification, but still a useful one, to say
 that the net policy of the United States toward arms control was
 reversed in this short period of months. Like most shifts of policy,
 this one will not be found in documents. Policy is determined by
 political momentums operating on the existing balance of forces in
 Washington. The arrival of the new group of presidential advisers
 set up such a fresh momentum.

 How did this change come about? To begin with, this is an era
 in which considerations of power are determined by weapons (those
 existing and those in prospect) which are beyond the experience and
 reckoning of typical military professionals. Second, and granting
 exceptions, the quality of scientists and weapons experts within the
 government, and particularly within the Atomic Energy Commission,
 had deteriorated. Liberal-minded scientists who were high enough
 in the ranks to influence policy had in general left the government,
 partly to return to their creative work and partly to escape the con
 servative and security-minded restraints imposed by the McCarthy
 era, by the formalism of the Pentagon, and especially by Mr. Strauss
 in his administration of the AEC and in his role as special presidential
 adviser. Those scientists who were sympathetic to this environment
 and remained in government service were inclined to be conservative
 to the degree that they concerned themselves with policy. Few of
 the first team were left. The quality of scientifio advice available to
 the President was both partisan, after being channeled through Mr.
 Strauss, and in many cases second-rate.

 Meanwhile, scientists outside the government were inhibited
 from open discussion by their former or continuing access to classified
 information. Those who did not have such information could make
 general comments on national policy, but could not keep authorita
 tively abreast of the detailed questions at issue, such as the feasibility
 of inspection, the relative trends of United States and Soviet weapons,
 and so on, and therefore were not in a position to speak out.

 Evidence is available to the writer which clearly indicates that
 the President and Mr. Dulles were unwitting prisoners, in their lonely
 isolation at the top of the government pyramid, of the special selection
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 of knowledge and attitudes which came to them through official
 channels and especially through Mr. Strauss. They had no alternative
 against which to measure the partisan quality of this advice or its
 scientific inadequacies.

 The Killian group brought such an alternative to the White House.
 It was one more effort to solve the prickly question of how to adjust
 science, technology, weaponry, strategy, and political policy making.
 The President needs the special pleading of his weapons makers and
 users, but he is helpless if their arguments are not tested by men of
 equal knowledge and standing who are not committed; otherwise
 there is no horse race. The President and Mr. Dulles now had a two
 sided debate to help them make up their minds.

 The scientists sought to provide a good quality of scientific infor
 mation and judgment and to let the chips fall where they might.
 They recognized that policy making was the task of the President and
 that negotiation must rest in the hands of the State Department.
 Their function was to be disinterested. But however carefully they
 hewed to this line, the effect of their information and judgment on a
 situation and on men who had not been confronted with this order of
 scientific thinking and knowledge was to dislodge a good deal of
 fallacious information and inference. The facts provided by the
 scientists clearly pointed in a different direction of policy from those
 previously available. They called for a re-examination of what con
 stitutes security for both sides. They persuasively introduced the
 concept of inspection as a deterrent, replacing the notion that it must
 be an absolute to be useful.

 Mr. Dulles and his client, the President, listened with profound
 interest. For Mr. Eisenhower, here was authoritative technical sup
 port for the concept he had been clinging to, despite all obstacles, as
 an article of faith. For the Secretary of State, here was a new element
 of unpredictable but obviously formidable strength in the balance of
 forces at home and abroad over which he had been shrewdly pre
 siding. He was so impressed with the newcomers' depth of scientific
 knowledge and authority, which obviously outclassed almost all of
 their opponents', that he admitted he had been given poor scientific
 advice before the new group arrived. Yet the evidence all goes to
 show that he did not change his own inner conviction that a new effort
 would be futile because the Communists would not sign. He had a
 deep suspicion of the Communists, abundantly justified by events.
 He believed that a nation operating by principles was at a disad
 vantage when dealing with an unprincipled nation, and feared that if
 we were drawn into agreements with the Kremlin on particular
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 issues the effect on public opinion might be to undermine our ability
 to keep up our guard. He was determined that we should not be
 taken in.

 As always, he bent with the breeze when the Killian committee
 showed its mettle. He even gave the impression that he had shifted
 his position and was going forward enthusiastically with the new tide
 of affairs. But he did not yield more than a few inches of his hour-to
 hour grip on all negotiations with the Soviet Union. Dulles was still
 in ultimate control.

 What had changed was the flow of scientific information and
 judgments to the President and Mr. Dulles. When the Defense De
 partment or the AEC made statements which were inaccurate or
 shortsighted or slanted to a partisan purpose, the Killian group put
 them straight. The very fact that such statements would be scruti
 nized by the scientific advisers who had no vested interest acted as a
 brake on the self-confidence of less informed special pleaders. More
 and more responsibility was placed on the Killian group as the disin
 terested quality of its judgment became evident.

 It is clear that the key to the decision-making process on arms
 control in Washington during this period is to be found in the thought
 processes, the methods of working, the policy concepts of Foster
 Dulles. It is a rash reporter who will give a snap judgment on this
 intricate individual, who kept most of the world, including his own
 closest associates, guessing much of the time with respect to the
 full dimensions of the strategy he was conducting and the specific

 meaning of his maneuvers at any given moment.
 During the several years under discussion, he managed to per

 suade the President that he was doing as much as was practicable for
 arms control, considering the limits set by the Communists: to keep
 the Pentagon sullenly subservient to his primacy in foreign affairs but
 not greatly troubled about the likelihood of disarmament; to keep
 Strauss at arms length but to confirm the Strauss pessimism with
 respect to any agreement with the Kremlin; to make enough positive
 statements about disarmament so that the American people, who
 were apt to be sentimental on this point, could not detect any hostility
 on his part to the idea; to keep the Communists aware of the fact that
 he would not deal with them on this issue and intended to keep more
 propaganda pressure on them than they could apply in return. The
 only hard fact in this carefully contrived mixture was that arms
 control did not move forward.

 Dulles, as the world knows, tirelessly administered policy as well
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 as made it. On arms-control matters he wrote many of his notes or
 instructions to negotiating delegations, or worked carefully over
 drafts written by his associates. His deep distrust of Stassen caused
 him to spend an inordinate amount of time on day-to-day instructions
 during the Stassen episode. He kept this function in his own hands.
 Often he would work and make decisions at his house on a quiet week
 end, with one or two subordinates present.

 When he took over the State Department, there was a formal
 structure and process for arms control which he promptly modified.
 President Truman had set up an interdepartmental Regulation of
 Armaments Committee, including Secretary of State Acheson as
 chairman, the secretary of defense, and the chairman of the Atomic
 Energy Commission. The principals met infrequently. Most of the
 work was done at the staff level. It was sincere. General Omar
 Bradley encouraged it, and Mr. Acheson did not interfere. But the
 goal was far off. Mr. Acheson took disarmament, even as a public
 opinion problem, less seriously than Mr. Dulles. Indeed, the subject
 was an anachronism at that period, given the onset of the cold war.

 When the Eisenhower administration took over in 1952, a new
 pattern developed. Since Dulles took charge and worked with his
 peers, members of the Cabinet took a more active part in setting
 policy. The meetings of the formal interdepartmental committee and
 its staff lapsed, and when Mr. Dulles wanted help he chose it from
 his own staff, from the Disarmament Division of the State Depart
 ment. Dulles never let this subject become implicated in the proc
 esses of the National Security Council, whose descent into formalism,
 frustrated infighting, and stalemated positions was recently described
 to a committee of Congress by Robert Lovett. When the time came
 for an action, Dulles worked it out, did such clearing with other
 departments as was necessary, obtained the President's approval, and
 acted. The other departments knew that he was irresistibly persuasive
 with the President, and treated him with proportionate respect. He
 in turn often disregarded or overrode them. He was capable of
 saying in effect, "Nonsense, Lewis, I couldn't go along with that," to
 Admiral Strauss and then going his own way. He was, however, more
 or less at the mercy of scientific verdicts from Mr. Strauss and the
 Pentagon, and until the Killian group arrived he had to quote them
 as authority on what science had in store for weapons and strategy.

 An example of his working habits was the President's letter to
 Soviet President Bulganin in April 1958. The Killian group was press
 ing for direct talks between the scientists of both sides. The letter
 suggesting technical consultations was drafted by Dulles and an asso
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 ciate or two on a Sunday afternoon at his house, with Dulles doing
 most of the writing. He never cleared it with other departments. He
 simply telephoned the President and got his approval. Usually he
 would have no more than two or three members of the staff present on
 such an occasion, and when he telephoned or directly consulted the
 President, the latter almost never made a change in the Dulles text.

 The Bulganin letter opened the way to the conference of scientists
 of both sides at Geneva in the summer of 1958 which reached a
 speedy and spectacular agreement on the preliminary technical as
 pects of suspension of nuclear tests. This was regarded by optimists
 at the time as a major break-out from the earlier pattern of sterile
 negotiation. This was probably the case, but it set in motion counter
 forces in Washington which plunged the whole subject into confusion
 again. Opponents in the Atomic Energy Commission, with its almost
 unlimited resources from the public purse, went full steam ahead
 wtvith research designed to prove that test inspection was much more
 difficult than the scientists of the Killian group, with no research
 at their disposal, had initially estimated. And it was not long before
 Mr. Killian had to announce that the first estimates of what was
 necessary to distinguish underground nuclear explosions from earth
 tremors had been overoptimistic in terms of the detection equipment
 then available. Moscow immediately took this announcement for
 what it was-a victory for the opposing forces in Washington as well
 as a legitimate increase of knowledge about the problem. Since the
 Geneva agreement by the scientists had been based on these initially
 oversanguine estimates, the Russians began a long stone-walling
 operation of their own in which they refused to accept the new
 calculations or to review the Geneva agreement. It took time for
 the Killian group to gain headway in Washington with the argument
 that its fundamental position was not altered by the new findings;
 that detection with existing instruments and procedures would be
 more difficult than expected, but that these instruments were anti
 quated and built for other purposes. New and appropriate instru
 ments could doubtless be developed. There were methods, such as
 supplementing the work of inspectors with automatic nets of under
 ground recording instruments, and there were procedures such as
 random inspection, greatly increasing the deterrent effect of a given
 quota of trips by inspectors, which could overcome the handicap
 raised by the new AEC findings.

 It was the position of those scientists arguing for arms control
 that a constructive approach to the problem called for a quite
 different motive than that of the leaders of the AEC. Instead of
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 spending resources and talent to prove that a task could not be
 accomplished with existing methods and equipment, the situation
 called for spending resources and the best available talent in an
 effort to develop new methods and equipment to do the job. An
 inspection system should be started at once, it was argued, on
 the best terms obtainable from the Russians and without yielding
 the right to resume testing if the effort failed. Its purpose would be
 to acquaint both sides with the actual problems of detection and to
 assist the task of developing more adequate detection systems.

 Once again, the line that divided the two factions was that
 between an a priori conviction that arms control was neither feasible
 nor desirable, and the conviction that every effort should be made
 to develop adequate solutions and to see if the Kremlin would
 accept them. As one supporter of the Killian group put it, "We
 surely don't know whether the Russians would or would not sign,
 if a reasonable inspection system were achieved and if we made our
 best effort in good faith to negotiate it. But one thing is sure. Con
 sidering the certain results of nuclear war and the dangers of this
 new kind of arms race, we could not look history in the eye if we
 did not try to find out. And if we do not try, we will never know
 whether they would be prepared to agree or not."

 While pro and con arguments over these points continued, and
 while the Killian committee tried to arrange for research facilities in
 friendly hands, Mr. Dulles reasserted control. He himself made the
 decision and issued the instructions which transferred talks with the
 Russians back from the summer's technical phase to the political level,
 where they languished during the fall and winter. He scarcely
 needed to resume his familiar methods of tough and protracted
 bargaining because the Russians had already done it for him. But
 he did not lag behind. American delegations, both to a second
 Geneva conference on the suspension of testing and to a new Geneva
 conference on the control of surprise attack, were rigidly forbidden
 to go beyond their specific instructions at any given moment. The
 instructions were not to make our most favorable offers at the start,
 but to demand an initially high price which the Russians could be
 counted upon to reject and to counter with a similarly impossible
 price of their own-and so the usual process of haggling began again.

 The scientists had hoped that the new conference on surprise
 attack could pass quickly into a technical stage, like the successful
 meeting on nuclear testing during the summer. The Soviets never
 permitted it to leave the political stage. Both conferences developed
 into the type of slug-fest for which Mr. Dulles had so great a talent.

 963



 SAVILLE DAVIS

 There was ample data with which to persuade the President from
 week to week that the Russians were not cooperative.

 The weight of evidence available suggests to this writer, at least,
 that Mr. Dulles had been impressed by the technical knowledge of

 Mr. Killian and his colleagues, and by their humane understanding of
 the implications of the nuclear age for civilization as a whole, but that
 he had not altered his own estimate of the Communists and of the way
 to deal with them to any significant degree. There are those who were
 close to him and who think they detected signs that he at least came
 to question this attitude shortly before his death. But if this was

 more than a questioning, he kept his own counsel to the last.
 As the arms-control effort lost momentum on the diplomatic

 battleground, another factor entered the picture which virtually
 ended any hope for early solutions. The summit hove into view.
 The problem of the two Germanies and Berlin and the partition of
 Europe, which had been considered the most promising tangible
 subject for summit debate, began to seem insoluble for the present.
 So the hope for a significant achievement at the summit shifted to
 arms limitation. Neither side was likely, under the postwar bargain
 ing tradition, to play its big cards in advance of the big game. So,
 apart from deepening preparations by the scientists in their field, and
 from efforts to reach through the fog of bargaining for some contact
 with scientists on the Soviet side, the whole enterprise stood virtually
 condemned to diplomatic slow motion for a period.

 This is the point where the present review must cut off. It is
 still too early to appraise the change of riders in the middle of the
 arms race from Foster Dulles to Christian Herter.

 One point is plain: the procedures of the recent past have been
 notably inadequate to the need. There are two aspects to this short
 coming, in immediate operation and in long-range planning.

 On the operations level, the Secretary of State now has an ex
 panded Disarmament Section directly responsible to him, with ade
 quate freedom to function without bureaucratic inhibitions. Under
 Mr. Herter this section issues day-to-day instructions to American
 negotiators. Short-range authority is in its hands.

 However, Mr. Herter is less inclined than was Mr. Dulles to
 ignore or override the opponents of arms limitation in the Defense
 Department and the AEC. For one thing, the President is now taking
 a more active part in the direction of affairs. Whereas he left the
 drafts and recommendations of Mr. Dulles unchanged, he now fre
 quently leaves his own mark on those of Mr. Herter. For another,
 Mr. Herter is more judicial and less arbitrary and self-centered than
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 Mr. Dulles. He not only listens to his own staff, he deals with the
 other departments of the government with constitutional respect. He
 also has a quiet constitutional respect for his own position, which
 is that of primacy in foreign affairs.

 But the net result of this statesmanlike approach is to place his
 department more at the mercy of vetoes exercised by Defense and
 AEC. The State Department can move only with caution and by
 small hobbled steps in any give-and-take with the Russians. The
 moment it takes a substantial step, the other departments declare
 that it goes beyond agreed policy and insist on being consulted. So
 each significant move forward precipitates another interdepart
 mental debate, and the struggle between rival factions has to be
 acted out all over again. Disputes at the working-staff level are
 referred to their principals. Disputes between principals go to the
 President.

 This flaw in the negotiating procedure has usually been, and can
 continue to be, fatal to an intelligent probing of Communist re
 sponse. Interdepartmental agreement in Washington is always at
 the minimum level of common consent. Instead of approaching the
 Russians with a coherent knowledge of how far we will go if the
 Russians reciprocate, which is indispensable to a negotiation in
 tended to get results instead of to block them, we approach them by
 blind navigation. We have agreed in Washington only on the next
 step.

 The approach to negotiation is from the wrong end. The Rus
 sians understand this procedure, of course. It is theirs also, in the
 sense that their negotiators are given short shrift. But they must
 also understand something else: that this was the tried and true
 method of discouraging agreement in the period when we did not
 want one. If today our purpose has at all changed, they will not
 readily discover it from our largely unchanged maneuvers.

 If we could plan ahead, if we could instruct our negotiators, after
 having thought out the possible course of bargaining, if we knew
 how far we could ultimately go when it came to the showdown
 if, in other words, we knew what we wanted to do and had taken
 a policy position among ourselves as to how far we could go to
 achieve it-then we would behave like men negotiating in good
 faith, with a firm knowledge of what we consider an honorable
 and useful result and of the limits beyond which we would not go.
 Instead, we start out with only a minimal position-and this is our
 policy position.

 Facilities for long-range planning would not be a panacea. The
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 political process within the United States-that of adjusting conflicts
 and of educating viewpoints by the pressure of events, plus fore
 sight-cannot be reduced to a neat problem and fed into the perfect
 agency. This would help, to be sure. Harassed and overburdened
 leaders can surely be induced to plan further ahead if long-range
 thinking is required of them and if they are capably aided by men
 given this assignment.

 But, knocking heads together, furnishing the momentum of
 leadership, ruling unruly executive departments, treating with Con
 gress, seeking the support of an informed public-these are the in
 escapable tasks of the President in matters of so great an importance
 as the nuclear-arms race and the purpose of our dealings with Com
 munism. Leadership like this requires both political courage and
 intellectual courage.
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 Government Organization for Arms Control

 TmH SUBJECT OF THIS CHAPTER is how our government should be
 organized to formulate and then implement arms-control policies.
 It does not discuss what the policies should be, but rather the manner
 in which individuals might work together in order to reach and
 implement decisions regarding policy.

 Before there can be intelligent discussion of the recommended
 forms of governmental organization, the government and the people
 must know how much importance to attach to arms control. Is the
 control and reduction of armaments a realistic goal to seek in today's
 world? What priority should arms control be given? Answers to
 these questions are required in order to place arms-control organiza
 tion in the framework of our system of values and goals and so that
 efforts to make progress proceed from commonly accepted assump
 tions.

 The control and reduction of armaments, in my opinion, should be
 at the heart of United States foreign policy. Of necessity, we have
 been indulging in the first arms race in our history. Now there is
 evidence that our major adversaries would prefer to reduce the
 tensions resulting from a build-up in armaments and take steps to

 minimize the danger of war. No one can predict with certainty that
 progress on arms control is possible, or that success in controlling and
 limiting one category of weapons will lead to success in other cate
 gories. But we shall never know what accomplishments are possible
 unless we make the effort. Arms control may be the key to the
 future security of this nation, and, indeed, of the peoples of the entire
 world. It should be given the highest priority by the government.

 In the preparation of this chapter, I wish to acknowledge the helpful assistance
 of Miss Betty Goetz, member of the staff of the Foreign Relations Committee
 and the Staff Assistant to its Subcommittee on Disarmament.
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 Given these assumptions there are basic tasks the govemment
 should be prepared to carry out. Effective organization for arms
 control requires: (1) joining together the relevant political, military,
 and scientific factors; and (2) utilizing these political, military, and
 scientific factors, to form decisions regarding arms-control policy and
 to execute expeditiously the decisions reached. Whatever govem
 ment machinery is devised should be geared to facilitate the accom
 plishment of these basic tasks.

 No amount of organization, however, can be expected to act as
 a substitute for Presidential leadership. At the top there must be
 a person who believes in the importance of arms control and who
 is willing to give the subject adequate and sustained attention. The
 President must also be willing to involve himself in the inevitable
 controversies that will surround policy questions in the arms-control
 field; he must be willing to take the time to listen to the arguments
 and then make firm decisions. Certain organizational structures may
 be superior to others, but none can be a replacement for Presidential
 leadership and prompt and firm Executive decision-making.

 The Secretary of State also has an important role in arms-control
 policy. Although several agencies of the federal government are con
 cerned with arms-control policies, the Department of State has a key
 function in formulating and executing them. The attitude of the Sec
 retary of State, therefore, is vital. If he believes there is an oppor
 tunity to halt the race in armaments and to divert the two major
 power blocs from military competition to competition in more peace
 ful pursuits, he will make certain that arms control receives the time
 and study it deserves. If he thinks that arms control is not a feasible
 alternative to an arms race or that other nations are not prepared to
 treat it seriously, then it will likely receive but limited attention.

 These considerations point to the conclusion that juggling, re
 shaping and drawing new lines on an organization chart cannot
 determine conclusively that the United States will earnestly and per
 sistently seek progress on arms control. Always more important than
 organizational structures are people-their views, their convictions,
 their dedication to tackling a problem and solving it.

 Governmental organization, nevertheless, deserves serious
 thought and scrutiny. An examination of past organization and of
 the problems and gaps that have developed will point up the type
 of machinery needed in the future. In the next section I shall first
 describe briefly the organizational structures and methods of carrying
 on arms-control activities within the Executive branch, and then
 evaluate their effectiveness and workability.
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 Analysis of Past Forms of Organization

 From 1946 until mid-1955 the Department of State had the major
 responsibility for problems of disarmament. The Atomic Energy
 Commission, however, played an important role in the development
 of the Baruch Plan for the control of atomic energy. The Commission
 also furnished the Department of State with technical data to be
 presented before the United Nations Atomic Energy Commission.
 But disarmament negotiations in the United Nations and with indi
 vidual countries were handled through the State Department's
 Bureau of International Organization Affairs. Benjamin Cohen,
 Morehead Patterson, and James Wadsworth, and all the other United
 States negotiators reported directly to the Secretary of State.

 In March 1955 the President appointed Harold Stassen, then
 head of the Mutual Security Program, to be his Special Assistant for
 Disarmament. Mr. Stassen was directly responsible to the Presi
 dent and was given a seat in the Cabinet and on the National Security
 Council. He was also considered to be under the general supervision
 of the Secretary of State.

 Mr. Stassen gathered together a group of persons from various
 departments and agencies in the government: the Department of
 State, the Central Intelligence Agency, the Atomic Energy Commis
 sion, the Department of Defense, the Department of Justice, and
 the United States Information Agency. In addition, he appointed the
 chairmen of several task forces to study appropriate disarmament
 inspection systems, i.e., nuclear materials, aerial inspection, army
 and ground units, navy and naval weapons, national budgets, steel,
 power and industry, and the use of communication in inspection.
 These task forces were charged with the responsibility of devising
 workable inspection measures. The Special Disarmament Assistant
 said of the task forces:

 As a result of their studies..... I believe we shall have something we
 have never had before-a detailed operating manual of what to inspect,
 how and where it would be inspected, and a knowledge of what can and
 cannot be profitably inspected if we seek to provide a safeguard against
 surprise attack and to supervise an international arms limitation agree
 ment.'

 All negotiations on disarmament during Mr. Stassen's tenure of
 office were handled by him on the basis of negotiating papers ap
 proved by the National Security Council, except discussion of arms
 control in the United Nations, which was the chief responsibility
 of the United States Ambassador to the United Nations, Henry Cabot
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 Lodge. Even in the United Nations debates, however, Mr. Stassen
 played an active part.

 With Mr. Stassen's resignation at the beginning of 1958, the main
 responsibility for arms-control policy was retumed to the Department
 of State. Jurisdiction over disarmament, however, was removed from
 the Bureau of International Organization Affairs and transferred to
 the newly established Office of the Special Assistant to the Secretary
 of State for Disarmament and Atomic Energy, where it remains, as of
 the writing of this paper.

 The Department of State has had no funds or staff to conduct any
 studies of the various political, military, and scientific problems in
 volved in arms control. Some studies, particularly those on the
 technical aspects of detection and identification of nuclear weapons
 tests, were made under the general direction of the Office of the
 Special Assistant to the President for Science and Technology. Other
 technical studies on this subject were carried out by the Air Force
 Technical Applications Center in the Department of Defense, by the
 Division of Military Application of the Atomic Energy Commission,
 by the Central Intelligence Agency, or by private research groups
 under contract to these government agencies. In most cases these
 studies were made on an ad hoc basis, with little coordination by a
 central authority. Few studies were made on the relation of arms
 control plans and proposals to national security interests, military
 strategies, and United States political objectives throughout the
 world.

 Under this organizational structure, policy on arms control was
 formulated by a Committee of Principals consisting of the Secretary
 of State, the Secretary of Defense, the Chairman of the Atomic
 Energy Commission, the Special Assistant to the President for Science
 and Technology, and the Director of the Central Intelligence Agency.
 Before meetings of the Committee of Principals, discussions of policy
 questions were usually held by an interdepartmental committee of
 officers from these five agencies. The drafting of proposals was done
 by the Department of State, and the technical details to buttress such
 proposals were supplied by way of the President's Adviser.

 Problems in Improving the Present Organization

 Each of these various forms of organization has its advantages
 and disadvantages. As one who has closely observed the workings of
 government in this field over the past five years, I have reached
 certain conclusions about the problems which developed and which
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 should be avoided. I have also noted those methods of organization
 that, in my opinion, should be retained and expanded.

 Let us first consider the case of a Special Assistant to the President
 for Disarmament. The greatest advantage of such a Special Assistant
 is that he has the ear of the President. He can go directly to the Presi
 dent and confer with him on policy, proposals, and even problems
 with government agencies. He need not be restricted by the budgets
 of the regular departments, and by being a member of the Cabinet
 and the National Security Council he is on a par with the heads of
 other departments.

 There are three main disadvantages to the status of a Special
 Assistant for Disarmament. First, by being outside of the Depart
 ment of State, the agency with primary responsibility for dealing with
 foreign policy and carrying on relations with other countries, there
 is always the danger that the Special Assistant will act counter to
 other foreign-policy oonsiderations. During the period of the Special
 Assistant this did occur, with the consequence of antagonizing offi
 cials within the State Department and causing confusion and un
 certainty in the capitals of other nations as to what United States
 policy was.

 Second, the Special Assistant acted as the chief United States
 negotiator at disarmament conferences and, therefore, was often
 away from the seat of government. When questions of policy then
 had to be resolved back in Washington, the Special Assistant had
 no one of sufficient stature to represent him before the President and
 to argue policy matters with other agencies having an interest in
 the position being taken by the United States. During 1957, when

 Mr. Stassen was out of the country, he evidently acted quite contrary
 to the wishes of Mr. Dulles, then Secretary of State. In the absence
 of Mr. Stassen, Mr. Dulles was in a position to prevail upon the Presi
 dent to curtail Mr. Stassen's authority. This experience has made the
 Department of State reluctant to transfer any of its jurisdiction and
 authority over arms-control matters to anyone outside the Depart
 ment.

 A third problem connected with the role of a Special Assistant
 involves the availability of information to be released outside the
 Executive branch. The Disarmament Subcommittee of the Senate
 Committee on Foreign Relations has experienced the not uncommon
 difficulty of obtaining information from the Executive branch of the
 government. This difficulty is compounded under the status of Spe
 cial Assistant in that he is able to plead executive privilege and thus
 deny to any committee of the Congress, public group, private citizen,
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 or member of the press information on any aspect of the problem
 which it is to his interest to deny. The Special Assistant to the Presi
 dent for Science and Technology and the Special Assistant to the
 President for Disarmament have used executive privilege to deny
 information to the Senate Disarmament Subcommittee, as well as to
 the public at large. Earlier I mentioned the creation of eight task
 forces by the Special Assistant for Disarmament. When committees
 of Congress requested information pertaining to these studies, execu
 tive privilege was used as a reason for the refusal to share information.
 If the claim of executive privilege is to be used by any office or indi
 vidual connected with the White House on such important matters
 as disarmament, even when they are not highly classified, then this
 is an important drawback to a similar organizational pattern for the
 future.

 Just as there are advantages and disadvantages in having a Special
 Assistant for Disarmament in the White House there are advantages
 and disadvantages in having disarmament matters be primarily the
 responsibility of the Department of State.

 The main reason for giving the Department a primary role in
 arms-control matters is that little can be accomplished except through
 negotiation with other countries. This is clearly the responsibility of
 the Department of State. It must coordinate policy with friendly
 governments; it must select and instruct the negotiators to arms
 control conferences; and it must determine that arms-control pro
 posals do not conflict with other aspects of United States foreign
 policy.

 During the decade after World War II, when disarmament was
 viewed alnost solely as a political problem of foreign policy, other
 agencies of the government were apparently content to give the
 Department of State a free rein over the formulation and execution
 of policy. Furthermore, the cold war, as well as a hot war in Korea,
 were at their height, and any progress toward arms reduction was
 considered remote.

 Beginniang about 1955, arms control as an instrument of national
 policy began to grow in importance. Thus when the State Depart
 ment in 1958 reclaimed its authority over policy, the interests of other
 agencies had been aroused, and the gaps in our machinery and the
 disadvantages of relying on the Department of State for policy
 formulation became apparent. During this period almost every de
 cision had to be thrashed out in endless argument among at least five
 principal agencies: the State Department, the Atomic Energy Com
 mission, the Defense Department, the Office of the Special Assistant
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 to the President for Science and Technology, and the Central Intelli
 gence Agency. On the four occasions from 1958 until mid-1960 when
 arms-control discussions took place, the United States entered these
 conferences in various degrees of unpreparedness.2 Decisions were
 taken only after prolonged debate and delay. For months during
 the conference on the discontinuance of nuclear-weapon tests, the
 United States negotiators in Geneva lacked direction on key proposals
 because of the inability of the government back in Washington to
 reach any workable compromise. I am told that if it had not been
 for the President's Science Adviser, who had access to the President,
 it is questionable that any progress could have been made during
 this period. The State Department was unable by itself to exert
 leadership in this field.

 An added complication to the formulation of arms-control policy
 was the existence within the Department of State of serious differ
 ences of opinion. What appeared feasible and acceptable to the
 Office of Disarmament and Atomic Energy was objected to by other
 bureaus in the Department. For example, the Disarmament Office
 has been known to be interested in developing possible proposals
 for anti-surprise-attack zones in Europe and possibly in other areas.
 This suggestion has met with the firm opposition of the Bureau of
 European Affairs, where there is a strong view that the development
 of zones in Europe might jeopardize the reunification of Germany.
 There has been discussion of possible zones of arms control in Asia,
 but the attitude of the Far Eastern desk toward any participation of
 Communist China in these argeements has precluded effective and
 intelligent discussion of such possibilities.

 Conceivably, the Department of State should have been able to
 resolve these political controversies by utilizing its own Policy Plan
 ning Staff. At least there was machinery in existence that could be
 given the assignment of studying such problems. However, other
 problems arose, particularly in the technical field, for which no
 government machinery existed. The result was to set up ad hoc
 groups which were expected to produce solutions within short periods
 of time.

 The Stassen task forces mentioned earlier are an example of the
 use of ad hoc groups. Although it was claimed that the studies to
 be undertaken by these groups would contribute significantly to our
 understanding of arms-control problems,3 it is unlikely that most
 of these groups fulfilled their assignment. No reports have ever been
 made public, and there is little indication that American disarmament
 policy reflected any accomplishment on the part of these groups.
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 Three years later, in the fall of 1959, another ad hoc appointment
 was made and with about the same degree of success. The Secretary
 of State appointed Charles Coolidge, a Boston lawyer, to assemble
 an ad hoc staff to conduct a review of disarmament policy. Evidently
 this study was thought to be totally inadequate. It has been kept
 highly classified, even though the appointment of Mr. Coolidge was
 hailed as an important development.4 Unfortunately, the State De
 partment placed its full confidence in this group, and when its report
 in January 1960 was found to be useless, the Department had to
 begin to formulate a policy from scratch, only a few days away from
 high-level meetings with other nations which had been called for
 the purpose of coordinating the policies reached by each nation indi
 vidually.

 These examples illustrate an important point, namely, that ad
 hoc groups cannot be expected to review in the space of a few weeks
 or months so important a subject as arms-control policy and produce
 sound and substantial results.

 A further example of the lack of machinery can be seen in the
 experience of the govemment in attempting to acquire additional
 information on the detection and identification of nuclear explosions.
 In this case regular agencies of the government were called upon
 to carry out the assignment, with the following results.

 Reference has been previously made to special studies being
 undertaken on the detection and identification of nuclear explosions
 by the Department of Defense and the Atomic Energy Commission.
 That additional studies should be conducted was decided at a meet
 ing on 23 April 1959, attended by the Deputy Secretary of Defense,
 the Chairman of the Atomic Energy Commission, and the Special

 Assistant to the President for Science and Technology. Among the
 projects to be carried out by the Atomic Energy Commission was one
 (Project Cowboy) on ways to conceal nuclear tests. The Depart

 ment of Defense was assigned the study of ways to improve the
 detection and identification of underground nuclear explosions (Proj
 ect Vela). Before the end of the year the AEC had completed a
 series of experiments on concealment. The Defense Department,
 however, did not start its research on Project Vela until the following
 year. There was a delay of several months while two divisions of
 defense (the Air Force Technical Applications Center and the Ad
 vanced Research Projects Agency) argued which should be responsi
 ble for the project.

 The enthusiasm with which the AEC entered into the study of
 possibilities of concealment, compared to the haphazard way in
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 which the Department of Defense approached the study of improv
 ing possibilities for detection illustrates an important lesson aptly
 described by Dr. James B. Fisk, President of the Bell Telephone
 Laboratories, Vice-Chairman of the President's Science Advisory
 Committee, and former chief U.S. delegate to two international
 technical conferences concerned with the discontinuance of nuclear
 weapons tests. Dr. Fisk said:

 While the Department of Defense and the Atomic Energy Commission
 will always have a great interest and responsibility and will make contri
 butions in this field [of arms limitation], they should not be expected to
 carry the burden both of maximizing and, simultaneously, minimizing
 arms.5

 Disarmament raises difficult political as well as technical prob
 lems. Whatever type of organization is established, it must be able to

 meet these problems effectively and in a way that permits the United
 States to present its case before the world in the most positive form.

 I come now to my own recommendations for constructing a gov
 ernment organization to deal with arms-control issues.

 Need for a Special Agency
 A special agency should be established within the Executive

 Office of the President. I have suggested it be called the National
 Peace Agency,6 but it need not be called by this title. I am aware that
 some students of disarmament who favor the creation of a special
 agency think its title should be more directly related to arms-control
 matters. Its principal functions should be to conduct research, to
 coordinate policy, and to formulate plans and proposals dealing with
 arms control.

 The agency should be established by Congressional action, it
 should have its own budget, and its authority and functions should
 be clearly prescribed by law. The director of the National Peace
 Agency would be directly responsible to the President, but in im
 portant respects he would also be responsible to the Secretary of
 State.

 This recommendation follows from the analysis in the preceding
 section which points up an important conclusion, namely, that arms
 control cannot be restricted to foreign-policy considerations. Arms
 control is much more than a problem of foreign policy. It involves
 the vital question of defense policy. It fits into every element of
 science and technology affecting national security. Because arms
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 control involves more than the Department of State-i.e., the Depart
 ment of Defense, the Atomic Energy Commission, and other agencies
 -I have recommended that the agency handling it have a status and
 an autonomy of its own. It would not be a negotiating agency but
 a technical and planning agency. It should have a close and direct
 relationship to the Department of State, which must have the respon
 sibility of conducting actual negotiations and the coordination of
 United States policy with that of other countries.

 The research and experimentation to be undertaken by the
 Agency can be grouped in three major categories. The first deals
 with military and political considerations in arms control, and how
 these would be affected under certain kinds of proposals. Some
 needed studies in this category are as follows:

 1. The military significance of various types of agreements and their
 effect on specific military strategies and weapons systems.

 2. The political and military advantages and disadvantages of linking
 together various arms-control proposals.

 3. The political and military significance of inspection techniques and
 their possible impact on the Soviet Union and other states.

 4. The importance and efficacy of intelligence as a supplement to
 functions of control systems to verify compliance with agreements.

 5. The effect of technological development on various types of arms
 control agreements.

 6. Studies of demilitarized zones and the possible stationing of an
 international police force in areas of potential armed conflict.

 7. Political problems connected with the inclusion of Communist
 China in an arms-control agreement.

 8. Studies of control measures to halt or slow down the arms traffic
 to disturbed areas, such as Latin America and the Middle East.

 A second category concems research on the technical and scien
 tific requirements of verification, inspection, and the monitoring
 aspects of agreements on the control and reduction of armaments.
 Many of the elements in these studies must be integrated with the
 studies in the above category concerning military and political prob
 lems. Studies in the technical and scientific group include:

 1. The detection and identification of nuclear-weapons tests.
 2. The detection of missile tests and the launching of vehicles into

 outer space.
 3. Measures to guard against surprise attack by long-range weapons,

 missiles, bombers, naval craft, conventional armaments, and armed forces.
 4. Control systems to verify the cut-off of production of nuclear

 weapons.
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 5. Verification measures for a reduction in conventional armaments
 and armed forces.

 6. Verification measures for the reduction and/or elimination of the
 production of chemical, biological, and radiological weapons.

 A third category of studies concerns the economics aspects of arms
 control. Although the national economy would ultimately benefit
 from a reallocation of resources from weapons development to peace
 time goods, certain industries and specific geographical areas would
 have adjustment problems. These should be looked into in advance
 of any arms-control agreement. Some of the questions to be studied
 in this connection are:

 1. How would specific arms control proposals affect certain segments
 of the economy?

 2. What adjustrnents might be considered?
 3. What policies and action should be formulated and carried out

 by the Federal Government to assure the least disruptive transition of the
 economy under conditions of substantial disarmament?

 These three categories of studies-the political and military, the
 scientific and technologicaL and the economic-are not being under
 taken to any appreciable degree within the Executive branch of our
 government at the present time. They all fall properly within the
 scope of a National Peace Agency.

 It would not be necessary for the National Peace Agency itself
 to undertake each research project. Many could be contracted out
 to private institutions and industry. Some could be carried out by
 other government agencies. In the economic field, for example, the
 Business and Defense Services Administration of the Department of
 Commerce would be equipped to conduct certain studies. In the
 field of military strategy the Department of Defense would obviously
 have a key role, and on political questions the Agency should be able
 to call on the Department of State for assistance.

 What is important is that the Agency have the authority to en
 gage in the studies that should be made if our arms-control policies
 and negotiations are to be grounded in solid support. Furthermore,
 it is vital that the results of studies in one area be related to the con
 clusions reached in other areas. The requirements for measures for
 inspection and measures for control of individual disarmament might
 be different if two or more were combined. In other words, some of
 the features of one control system probably can be utilized in another
 control system, with the advantage of reducing the complexity of
 control measures in general.
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 The Peace Agency should have responsibilities other than those
 in the area of research. One of these should be in coordinating policy.

 Ways should be found to join together diplomatic and political poli
 cies on the one hand, with defense policy on the other.

 On many occasions during the past few years the Defense and
 State Departments have followed contradictory policies affecting
 arms control. These are some examples. Beginning in 1954, the De
 fense Department devised a military-defense strategy of massive
 retaliation which involved giving first priority to nuclear weapons
 with vast destructive power, the equivalent of hundreds of thousands
 and even millions of tons of TNT. To deliver these weapons, the
 Defense Department concentrated on building a long-range strategic
 bomber force. To provide facilities for such a force required the
 construction of special air bases in key countries around the world.
 At the same time the Defense Department ordered a cutback

 in conventional military strength, in part because the need for
 military manpower and conventional arms under a defense policy
 of massive retaliation was minimized, and in part to reduce the
 defense budget.

 In the meantime one important development was becoming ap
 parent to the State Department. The major military threat to the
 United States and the free world was not solely one of a knockout
 blow resulting from surprise attack. Most of the threats of war were
 on the periphery of the Soviet Union and were of a type which was
 more likely to require the availability of conventional arms and armed
 forces than heavy nuclear armaments. Furthermore, it was becoming
 apparent that many of the countries along the Soviet periphery did
 not want to be part of the battlefield for a nuclear war. They wanted
 to be free, not only free from the tyranny of Soviet and Chinese Com
 munism, but also free from the evils of radio-active fallout.

 The Department of State, therefore, began talking about nuclear
 disarmament at the very time when the Defense Department and
 the Atomic Energy Commission were at the peak of their interest in
 the development of nuclear weapons and in reliance on nuclear
 weapons for defense. Every move for the control of nuclear weapons
 made by the State Department was opposed by the Department of
 Defense and the Atomic Energy Commission.

 Another example. Occasionally the State Department would
 suggest to the Soviet Union that armed forces be reduced. No sooner
 was such a proposal made on our part than an announcement would
 be made from the Pentagon that armed forces would be cut back
 unilaterally. Thus, any bargaining power the United States nego
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 tiators might have had was dissipated. The unilateral cutback might
 have had some use at least if it had been publicized as evidence of
 the sincere desire of the United States to work toward peace. No
 such message was carried to the people of other countries.

 Other illustrations could be given to show that what political
 officers were proposing in the area of disarmament was contrary to,
 or was undercut by, the military. They point up the need for a cen
 tralized authority to coordinate national security policy so as to blend
 defense, disarmament, and political objectives so that United States
 policy-makers will make sound decisions and so that United States
 negotiators and information specialists can sell and publicize our
 proposals to full advantage.

 It is important that the National Peace Agency be established
 under legislative authorization instead of executive order. For one
 reason, the Congress can be satisfied that the Agency's authority is
 adequate to compel coordination of policy with other agencies.
 Congress can also specify exactly what authority a National Peace
 Agency should have and what research it can initiate. In adopting
 any bill to create a National Peace Agency the Congress should also
 state that such a body cannot hide behind the cloak of executive
 privilege and thus deny information to the Congress and the people.
 If the Agency is established by law and located in the Executive
 Office of the President, rather than being appointed by the President
 and located in the White House, its authority would be strengthened,
 and its officers would be less justified in pleading executive privilege.7

 The creation of a National Peace Agency is not the only organiza
 tional change that should be instituted. The Office of Disarmament
 and Atomic Energy in the Department of State should be elevated.
 At the present time the head of this office has the status of a Special
 Assistant to the Secretary of State. He should be made an Assistant
 Secretary, at the least. 8

 The responsibilities of the Department of State in the area of
 disarmament remain considerable, larger than those of any other
 single department. The coordination of United States policy with
 that of other countries, the conduct of day-to-day negotiations, and
 the handling of disarmament debate before the United Nations-all
 belong to the Department of State.

 In short, the role of the State Department in arms control is at
 least as vital as in any other area of foreign policy. The disarmament
 office, consequently, should be of equal rank with the major geo
 graphical desks and other principal divisions of United States for
 eign policy.
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 The Role of Congress

 Although it is not responsible for the formulation and execution
 of policy, Congress, and particularly the Senate, has important func
 tions in arms control. They can be grouped in five categories: (1)
 to appropriate funds to cover the cost of arms-control activities; (2)
 to give advice and consent to the making of treaties (Senate consent
 to treaties requires a two-thirds vote); (3) to provide general advice
 to the President and his chief advisers in foreign policy and national
 security affairs; (4) to enact laws that can affect both policy and
 organization; and (5) to approve all officials appointed by the Pres
 ident under legislative authority.

 Since some discussion of the need for legislation has already been
 given above, and since the approval by Congress of the appointment
 of officials is not very germane here, I shall limit my remarks on the
 role of Congress in arms control to the first three functions.

 Until very recently appropriations for arms-control research and
 related activities have not been asked for, granted, or even consid
 ered necessary. The idea that millions of dollars should be spent on
 developing a control system for prohibiting the production of nuclear
 weapons, for example, is new and strange. Actually it is just is im
 portant to know what types of control are necessary for disarmament
 as it is to know what types of armaments are necessary for defense.
 Both intimately affect our national security.

 On four occasions during the First Session of the 86th Congress,
 I tried to obtain funds for special arms-control studies: State Depart
 ment appropriations, Defense Department appropriations, the Sup
 plemental Appropriations bill, and appropriations for Mutual Secu
 rity. Each time I was unsuccessful, in part because Congress did not
 realize the need was urgent and in part because the Executive branch
 gave practically no support to this effort.

 That defense and disarmament are twin features of national se
 curity is only beginning to be comprehended. The committees of
 the Congress that have jurisdiction over foreign relations, armed
 services, and atomic energy have the special responsibility to make
 known to other members of Congress and to the public the impor
 tance of arms control today, and also the need to prepare for nego
 tiations by conducting the appropriate studies and research, lest the
 proposals offered at the conference table are found too late to be
 either not feasible or else inimical to interests of national security.

 The role of the Senate in the ratification of treaties is a vital one.
 The requirement of a two-thirds vote means that very large support
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 and an understanding of the position of the Executive branch on any
 treaty that is negotiated must be forthcoming from the Senate. A
 two-thirds vote also means that the subject of any treaty must trans
 cend partisan politics. Seldom does the political party in control of
 the Executive branch have the strength in the Senate to command
 or expect the support of 67 Senators. The Executive branch should
 not wait until a treaty has been negotiated before it consults the
 Senate. If it does, the Senate has the awkward choice of either a
 routine approval of the treaties submitted to it or of refusing consent
 to the product of months and perhaps years of labor and negotiation. 9

 To what extent the Executive branch should consult the Legis
 lative branch in the formulation of arms-control policy and the nego
 tiation of treaties must be worked out through experience. Very little
 actual consultation takes place today, and the little that does is
 usually initiated by members of Congress.

 It is important to distinguish the act of consulting from the act of
 giving information. Although the submission to Congress of informa
 tion pertaining to arms control is by no means thorough, it is far
 greater than the amount of consultation that takes place. The Dis
 armament Subcommittee frequently has received information from
 the Executive branch about policies that have already been decided.
 Seldom has it been invited to participate in a discussion before policy
 decisions have been reached.

 The third major function of Congress (especially the Senate) in
 the area of arms control comes under the broad category of advising
 the President. This is, of course, closely related to the procedure of
 Executive consultation of the Senate regarding the negotiation of
 treaties.

 Because I myself believe that the Senate must be kept informed
 of the policy of the Executive branch during the course of negotiating
 any treaty dealing with arms control, as chairman of the Senate
 Foreign Relations Subcommittee on Disarmament, I have held hear
 ings on numerous occasions during the entire period of the negotia
 tions for the discontinuance of nuclear-weapons tests. The Joint
 Committee on Atomic Energy also held hearings during this period.
 These hearings, plus discussion and debate on the Senate floor, give
 every member of the Senate the opportunity to become informed.
 Moreover, by being apprised of developments in negotiations, Sen
 ators can if they wish register their views before the President and
 the Secretary of State, either collectively through the passage of reso
 lutions, or individually through private discussion and communica
 tions. Through such procedures the Executive branch is in a much
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 better position to judge the receptivity of the Senate to a treaty than
 if the Senate remained silent during the course of negotiations with
 other countries.

 The Senate, however, should not wait until a treaty is being nego
 tiated before advising the President and his appointed officers about
 arms-control matters. If it did, the Senate would have little voice in
 influencing policy, and it would not be properly performing its con
 stitutional role of advising the President. Most of the work of the
 Senate Disarmament Subcommittee has been directed to informing
 the members so that they could perform their advisory role intelli
 gently. The studies, hearings, reports, speeches, inquiries, and cor
 respondence of the Subcommittee and its members have had an
 effect on the formulation of arms-control policy-to what extent, it
 is difficult to measure.

 The Necessity for Reorganization

 In concluding my discussion of government organization for
 arms control, I think one point must be stressed. The need to reor
 ganize, revitalize, and expand the machinery of government to handle
 arms-control affairs is urgent. The United States cannot proceed
 with arms-control negotiations at its own pace. Negotiations cannot
 be postponed for years while our organizational structure evolves.
 Nor can we expect other countries to bide their time while we decide
 how to put our own affairs in order. Science itself cannot be held
 back. In the absence of control and elimination, the nuclear and
 other weapons resulting from advances in technology will spread to
 many countries. The weapons being produced and developed today
 are becoming increasingly automatic. Once they are sent on their
 mission, they cannot be recalled, and they are weapons against which
 there is little or no defense. Thus the danger of a run-away war is
 becoming greater all the time. Outer space may become a battle
 field for military competition if progress is not made through inter
 national agreements in reserving it for peaceful exploration and pur
 suits. This is a new dimension in arms control that necessitates im
 mediate attention. These are the realities with which governmental
 organization for arms control must cope with all dispatch.

 REFERENCES
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 Public Opinion and the Control of Armaments

 TmH THESIS OF THIS ESSAY is that an effective system of arms limitation
 should embody the conscious use of propaganda as an instrument of
 control. The thesis rests on two premises which not everyone accepts:
 that the state of public opinion in the major powers can greatly affect
 how an arms-control system will function; and that the state of public
 opinion both at home and abroad is capable of being influenced by a
 well planned strategy of action.

 The, Shaping of Public Opinion

 The primitive science of public opinion has many hallmarks of
 mythology and foildore, including the simultaneous acceptance of
 contradictory propositions. For example, we say, "Look before you
 leap," but we also say, "He who hesitates is lost." Similar contradic
 tions can be found in the realm of public opinion. We are told that
 there is no real public opinion on foreign policy-Congressmen often
 say that no one ever lost an election on the score of foreign policy
 yet we are also told that "wars are made in the minds of men." Both
 statements partake of truth. We talk about the magic weapons of the
 "hidden persuaders," and, on other occasions, deplore the apparent
 inability of persuasion to overcome public apathy about such im
 portant causes as arms control.

 Truth is more complicated than such proverbs, though not anti
 thetical to them. The serious student of public opinion must start
 by maldng distinctions. There is a difference between public opinion
 in situations in which people feel effectual and situations in which
 they feel impotent, when they are dealing with issues they cannot
 understand or with a regime they cannot affect. There is a difference
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 between public opinion on matters which affect the believer at first
 hand, e.g., unemployment or juvenile delinquency, and public opin
 ion on matters known only through mediated experience.'

 Foreign policy is generally a matter of the latter kind. Though
 war itself is part of the immediate experience of most of us and a
 subject on which we have intense personal reactions, armament policy
 is not. The technical problems of arms control are an extreme example
 of an important public issue in which people are asked to judge things
 far outside their range of experience.

 We have some knowledge of how people handle information when
 first-hand experience does not provide a guide. In part, they use
 homely analogs. People judge international disputes by reference to
 familiar principles about private quarrels. They reach conclusions
 about public finance by reference to familiar principles of household
 management.

 Besides analogs, they use authority. Of the various types of
 authority, one is of transcendent importance. That is the behavioral
 model provided by an authority figure such as a head of state. (This
 point is discussed by Freud in Group Psychology and the Analysis of
 the Ego.)

 The essential function of such an authority figure in the shaping
 of public opinion is not the dissemination of information. Eight out
 of ten, or even ninety-nine out of a hundred of their countrymen
 would not normally know what Eisenhower or Khrushchev or de
 Gaulle or Nehru had said in his last major policy speech. More,
 indeed, would know than if the same information had been dissemi
 nated by any other statesman, but for the sheer diffusion of infor
 mation, speeches seldom compare with the headlines about the day's
 top news events. A satellite shot into space, a congressional filibuster,
 or a lunch counter sit-down, or a U-2 shot down will outscore a
 Presidential speech on a public information test. True, there are
 exceptions. There were Roosevelt's fireside chats or Churchill's
 "Blood, sweat and tears." The point is not to deny the power of the
 truly great orator, but to show that the power a leader has over
 public opinion is even more important in another direction than it
 is in imparting information.

 Facts are only the raw ingredients of public opinion. Facts do not
 talk for themselves. The learner needs guidance on how to interpret
 new information and how to conduct himself in the face of it. It is
 for that reason that a behavioral model is crucial. Let us think back
 to when Soviet missiles were first reported to be making successful
 flights of intercontinental range. That was a fact disseminated in the
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 press. Suppose the President of the United States had immediately
 called for emergency spending, had placed one-third of the Strategic
 Air Command in the air, and had himself started sleeping in a bomb
 -shelter. The "fact" would have assumed quite different proportions
 than if the President found it barely worthy of comment, played golf,
 and left the budget untouched.

 There are few limits to what a respected national leader can call
 on his people to do if by his own conduct he gives a model of ap
 propriate response to the facts of a situation. In 1940 Winston
 Churchill, in magnificent prose, exhorted a people, whose armies
 were in full retreat, to act with heroic courage, promising neither
 hope nor reward. But no rhetoric could have turned the trick if
 Churchill had spoken with wavering voice or from a hiding place
 overseas. It was the character of the man and his personal conduct
 which carried the exhortation and provided the model of how to
 handle the facts he disseminated.2 The miracle of British courage
 a manifestation of public opinion-was inextricably linked to an ex
 traordinary feat of leadership.

 In much the same way the miracle of present American uncon
 cern in the face of the danger of our obliteration has been linked to
 another feat of leadership. In ten years the United States has passed
 from the foremost military power on earth with a monopoly of atomic
 power, consonant with its traditional self-image as fiercely com
 petitive in striving to be the biggest, the strongest, and the best, to a
 nation for the first time under the constant cloud of destructability.
 American might based upon a nuclear arsenal has thus been rendered
 useless as an instrument of policy except for deterrence of nuclear
 attack, for we lie open at all times to obliteration. Yet this dire decline
 of America in the world has been accepted by the American people
 with utmost equanimity. There have been no riots, no war party
 formed, no calls for impeachment. The stock market continues at
 reasonably high levels and we persist in a mood of confidence. It is
 indeed a bit of a miracle, the explanation of which lies in the extraor
 dinary behavioral model of serene self-confidence provided by the
 President. His peaceful mien, his insistence on normal behavior
 have effectively prevented any fact from becoming a signal for mili
 tary alarm. This conduct has enhanced America's reputation for
 peacefulness among the nations of the world. It has probably
 lessened national security. But whether one approves or disapproves,
 it remains a feat of leadership.

 The moral is that public opinion and leadership are joint products,
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 not mathematical complements in which the more of one means the
 less of the other.

 Public opinion, it appears, is something more than facts the public
 knows and values to which it adheres. There is a third ingredient,
 which may be described as the implication for personal action as
 seen in the facts and values: how much attention should one pay
 them, what personal consequences are they felt to have, and what

 mode of behavior is seen as fitting in the light of them. For matters
 outside the spheres of men's private experience, the implications for
 personal action are largely derived by reference to the behavioral
 models provided by leaders. Among these reference persons the head
 of government is pre-eminent.

 There exists in the stock of information available to the American
 and Russian people full evidence of the destructive potential of
 modern weapons. Surveys on civil defense in the United States have
 shown that public estimates of technical facts on the destructive
 power of thermonuclear weapons are, relatively speaking, not inac
 curate. Apathy about nuclear warfare and failure to draw appro
 priate political conclusions are not the result of mere ignorance of
 weapons technology.

 Furthermore, at least one value conducive to arms control exists
 in the public, the desire for peace. But, the presence in the public of
 such facts and such values does not determine what operational im
 plications the public will draw. A further ingredient needed before
 public opinion will emerge as a significant force for arms control is
 leadership. On operational conclusions from the existing information,
 public opinion is amorphous, inchoate, ready to be led. But it will
 not be led by words alone. The public is not to be had for the asking
 or the ordering. It will draw its own conclusions consonant with the
 behavioral models offered it by those whom it respects.

 Influencing Opinion from Abroad

 The implication of this discussion is that neither leader nor led
 is free in relation to the other. They are coupled parts of an inter
 acting system. The leader who would shape opinion is constrained
 to behave in appropriate ways. And when he has succeeded in
 creating opinions he limits his further freedom to change. What-lie
 has led the public to believe in, the public will demand. A Churchill
 like stand destroys support for seeking compromise or an Eisenhower
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 like stand makes it hard to ask sacrifices. He who would shape public
 opinion must give hostages to it.

 And so it follows, if we look at opinion and leadership as a coupled
 system, that the goal of foreign propaganda is to act on the system,
 not on either of its halves alone. Propaganda efforts for arms control
 can, indeed, help to bend the course of nations and to make control
 more feasible. The main purpose of such a propaganda effort is not
 to sell disarmament to the public but rather to commit the propa
 gandizing governments themselves to the scheme for control and
 to make it more dificult for them to cheat.

 Let us illustrate by reference to the effects of propaganda in quite
 a different recent situation: the American exhibition in Moscow.8
 The exhibit portrayed the consumer goods available to the American
 people. The Soviet propagandists felt constrained to reply. Soviet
 citizens, they said, have the same things, and to underscore the point
 they opened their own exhibition of Soviet cars, television sets,
 housing, etc., at the entrance gate to the American exhibit. To com
 pete in the propaganda field, the regime itself became a perhaps
 unwilling agent of liberalization. Its propaganda sanctioned the
 demand of the Soviet public for more and better consumer goods and

 added to whatever pressures are put on Soviet military production by
 the people's urge for better living.

 The planned purpose of the American exhibit, to convey an
 image of the American way of life, was of secondary importance in
 and of itself. What difference does it make how Russians visualize
 the daily life of an alien tribe dwelling 6000 miles away? But the
 portrayal became by indirection a powerful political instrument, for
 it forced Soviet domestic propaganda into that branch of the Soviet
 line more advantageous to American interests, at least temporarily.

 This example is not an odd, special case of propaganda trickery.
 It illustrates a mode in which international efforts to influence public
 opinion typically function. It is seldom that foreign propaganda
 operates to any great extent directly upon a people. There are cir
 cumstances in which it may, as when a revolutionary underground
 awaits word from outside. But the usual mode of impact of foreign
 propaganda is that a small volume of external communications serve
 as a catalyst to a specific and large flow of domestic messages.
 Commonly the catalyst works in the manner just illustrated; fear of
 loss in a propaganda battle compels a regime to commit itself in ways
 or to degrees which it would not otherwise consider.
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 Do Public Opinion and Propaganda Affect Arms Control?

 But, it may fairly be asked, does it matter what a regime tells the
 public about arms control? Do public statements affect what diplo
 mats may eventually achieve by way of agreement? And in particular
 does it matter in action what a totalitarian regime tells its people in
 propaganda?

 The relevance of propaganda and attitudes to arms control has
 been underlined recently by the discussion of what is called, in Lewis
 Bohn's phrase, psychological inspection. A valid point in this dis
 cussion is that no inspection scheme is likely to succeed in the face
 of a unitedly hostile populace, set to deceive the inspectors and to
 protect their own government, whether it was cheating or not.
 Guerrilla warfare teaches a parallel lesson. Even a small conspira
 torial minority cannot be suppressed when the populace favors them
 and will hide them in its midst. But guerrillas cannot survive if they
 cannot rely on at least passive support of the populace.

 The analogy to arms inspection holds. A cabal of cheaters (offi
 cially sanctioned or not) preparing a massive enough scheme for
 nuclear triumph would necessarily engage large numbers of persons
 in untoward activities which would come to the attention of even
 larger numbers of persons. This kind of cheating may work among
 a supportive population, antipathetic toward inspecting agencies.
 But every step which increases the probability that some individual
 or individuals will identify with the inspectors instead of with
 their government and will expose illicit activity makes such cheating
 harder and riskier.

 Propaganda in support of the inspectors is such a step. The propa
 ganda which will make cheating hardest is propaganda in which a
 nation's own top officials repeatedly tell their people that it is their
 duty to cooperate with an arms-control and inspection system. If
 Mr. Khrushchev or his successor, in accordance with an international
 agreement, periodically lectured the Soviet people on their duty to
 open their portals to inspection for peace, if the Soviet law and the
 Party congress resolutions formally enunciated this obligation, it
 would become substantially harder to organize safe contrary activities
 even through the abundant covert channels of the secret police, army,
 and party. Not every apparatchik and technician would understand
 that the sacred words were to be taken as mere window dressing.

 Of course, that image of future developments is fantastic. Like
 many arms-control ideas, there is no immediate prospect of agree
 ment to a plan as far-reaching as those we have mentioned. We have
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 described admittedly extreme measures, but they are of interest
 because they are not all-or-none proposals. Partial steps, either by
 competitive propaganda or by international agreement, toward re
 peatedly and publicly proclaimed commitment to the legitimacy of
 inspection and toward full and fair cooperation with the inspectors,
 makes the successful hiding of violations less manageable. Con
 versely, a regime which protects its power to cheat by using propa
 ganda to isolate or alienate its people from the agents of inspection
 casts doubts upon its true acceptance of controls and may cause others
 to back away from agreements and concessions. Thus, the Soviets, to
 gain the advantages which disarmament has for them, are under
 pressure to use their instruments of public persuasion in ways which
 lend support to systems of control. It is not easy for them to conduct
 an effective worldwide campaign for disarmament without thereby
 popularizing the idea in the Soviet Union too. And it is hard for them
 to go far in the direction of creating public support for disarmament
 without accepting the risks of popular support for effective controls.
 To some extent they may become prisoners of their own propaganda.
 Arms-control schemes can be designed to maximize that possibility.

 Cases of Entrapment by Propaganda

 What we are proposing is not an innovation without precedent.
 On the contrary, national policies are constantly being entrapped by
 the demands of competitive propaganda. American policy has been
 forced by the demands of competitive propaganda to accept, at least
 tacitly, two themes of dubious value from our point of view, namely,
 peaceful coexistence and disarmament as distinct from arms control.

 "Peaceful coexistence" as distinct from, say, "peaceful noninter
 vention" implies acceptance of Soviet domination in their Bloc. The
 duality of the coexistence image says in effect that not 50 or 80 nations
 may each peacefully choose its course, but that each of two systems
 may. That is a subtle redefinition of what constitutes the preservation
 of peace and what constitutes aggression, which, because of its
 propagandistic skillfulness, our side has not been able to reject.

 Similarly, we have become bemused by the notion of disarma
 ment as an economy measure. The abolition of nuclear warfare is far
 too important an objective to be entangled in matters of economy.
 The preservation of mankind is worthwhile even if it costs more than
 the present arms race-and it possibly will. The manning of an
 effective arms-control scheme may require a professional "unarmed
 service" comparable in size to a small armed service and expensively
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 equipped. Such a service may require persons of high professional
 competence who will live under unpleasant circumstances in remote
 parts of the world, and who will have to be compensated accordingly.
 Add to that the cost of maintaining a secure second-strike capability,
 preferably in the hands of an international agency, to deter sneak
 attacks. Add to all that the cost of whatever policing (international
 or other) against limited war is necessary. Then the danger of small
 wars would probably grow if the deterring fear of starting a nuclear
 holocaust out of a small fracas were eliminated. Clearly, effective
 arms control may cost a great deal.

 From the Soviet point of view such a costly arms-control effort
 would be partly self-defeating, for among their major objectives is
 to relieve themselves of the strain of armament spending. We, how
 ever, are rich enough wholly to subordinate our economy to the goal
 of security for mankind. An expansive though effective system of
 arms control would be desirable for us.

 But public opinion has not been brought to this awareness. Ap
 peals for arms reduction with the implication of economy have pro
 duced a public response in this country which imposes limitations
 upon our diplomacy. We have tended to accept a definition of arms
 limitation (proffered by the Russians, among others) in which it is
 assumed that banning of weapons is part of a complex including
 mutual trust, reduced tensions, reduced military expenses and re
 duced military activity. And, conversely, if hostility and tensions
 grow then arms tend to become unlimited and military budgets and
 activities increase.

 From a security point of view this is nonsense. If tensions and
 differences were sufficiently relieved, perhaps we could survive with
 out abolishing nuclear weapons, but if the bipolar conflict remains
 sharp, and wars remain probable events, then national survival will
 require the elimination of the large-scale use of the most dangerous
 weapons so as to permit the battling out of national differences with
 out incurring the risks of total war. Or to put thbe same point differ
 ently: if by some miracle we and the Soviets were to mutually abolish
 our nuclear weapons, far from necessarily entering an era of good
 feeling, we might find ourselves having to increase our military effort
 to a fantastic degree so as to be able to deter Soviet invasion of, for
 example, Iran or Berlin with conventional weapons. In the absence
 of a nuclear danger, some checks to localized military action would
 be gone, and we might have to prepare for increased warfare even
 if we had regained the marvelous security, that in our time there
 would be no nuclear war.
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 While it is thus clear that abolition of certain weapons is not
 in any logical sense necessarily a part of reduction of tensions or of
 arms spending, these things are associated as one in the mind of the
 public. In public opinion the urge for disarmament arises from atti
 tudes essentially antithetic to the burdens and processes of inter
 national politics. Disarmament is seen as an alternative to a respon
 sible foreign policy. It is seen as an escape from the burdens of a
 national security effort. To those who find distasteful the nasty,
 tough, expensive processes of using national power for national
 objectives, disarmament presents itself as a pleasant alternative. It
 offers itself as a way in which we can with apparent impunity start
 behaving as liberal godly gentlemen, not only within the in-group
 of an organized society, but to all humanity. And at the same time it
 promises a release of resources for more civilized purposes than arms.

 But the effort to achieve disarmament on such an irresponsible
 business-as-usual or moralistic basis is self-defeating, for in the end
 a nation will not thus risk its survival. Disarmament, if it is to be
 achieved at all, requires that at each step of the way each side have
 adequate assurances of military security. Abolition of particular
 weapons needs to be but part of a coherent security policy of which
 other parts include defense spending, military alliances, diplomacy,
 inspection, etc. Disarmament is a proper part of such a military se
 curity policy, for no nation can be secure in a world in which
 modern weapons are uncontrolled.

 As long as the public is not made aware of this view of arms con
 trol, as long as disarmament is the slogan of those who would shuffle
 off the burdens of national security policy, and is correspondingly
 opposed by those who make our defense plans, it is hard for a demo
 cratic government to deal with disarmament realistically. The gov
 ernment is caught in the middle. On the one hand, the military
 become a pressure group against arms-control measures when the
 military should as part of their job be seeking those controls which
 maximize national security. On the other hand, to the extent that
 the government accepts disarmament defined as relaxation of defense,
 it undermines its ability to demand effort and sacrifice from the public

 for it is signalling to the public a condition of normalcy.
 None of these things need be. Arms control could have been

 defined by the President as an arduous and expensive, but necessary
 security measure, and the public would have responded accordingly.
 But in the propaganda battle we were seduced into accepting a Soviet
 definition of the issue. We reject the Soviet proposals, but we
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 discuss them in the same terms as they were offered: reducing
 tensions and reducing the arms burden.

 Public Opinion in the Soviet Union

 The reader may appreciate that a democratic government can be
 hamstrung by public opinion, but may doubt that this limitation also
 applies to the Kremlin. The usual view, that in Russia public opinion
 is nothing, has a superficial plausibility based on the fact-of course
 true-that the Kremlin elite does not share our ideology that the
 government should follow the desires of its public. They view public
 opinion as a force, and a dangerous force, to be taken carefully into
 account and manipulated. That is neither a democratic view, nor one
 of indifference or disregard. The dangerous force may be taken into
 account by brutal suppression, which is how public opinion against
 rural collectivization was handled. It may be taken into account by
 creating diversions or by camouflage. But to assume that such devices
 attest to an absence of interaction between public opinion and policy
 decision is to underrate seriously the role of public opinion in a
 totalitarian society.

 Soviet leaders have always received detailed police reports on
 the state of opinion. More recently public opinion polls of a sort have
 been started in Russia. Evidence of sharp sensitivity even to minor
 waves of feeling is abundant. For brevity we note here but two
 points of evidence: (1) the attention paid by totalitarian regimes to
 molding public opinion; (2) the impact of Western cultural move
 ments within Russia. The iron curtain is a porous one.

 There is in Russia a vast press and radio network every word of
 which is carefully weighed, for Soviet public propaganda is a form
 of esoteric communication. Pravda articles are directives. They are
 not just noise irrelevant to a more important confidential communica
 tion system. On the contrary, what the public is told is treated as of
 vital importance. The struggles within the Soviet elite are largely
 carried out in terms of controversy about what criticism or praise of
 whom is to be allowed into the public press. When Lenin died the
 struggle was on his so-called testament; whether it would be ac
 knowledged and published, and if so in which bowdlerized version.
 Khrushchev's struggle for power centered at one stage on how his
 title as first secretary of the Party should be printed-capitalized or
 not. The great purge trials of the 1930's were but an extreme form
 of the Soviet pattern of political struggle by public allocation of praise
 and blame. Clearly any action which can influence what statements
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 the Soviet regime makes in public places has, in such a communica
 tion system, very great importance indeed.

 The fact that public opinion is important in Russia, at least in that
 the regime behaves as if it is, is not enough to show that it can be

 manipulated by foreigners. But in fact totalitarian controls do not
 suffice to isolate Soviet thought from major concepts circulating in
 the world or from major news events.4 Word-of-mouth channels are
 so effective that, for example, when Soviet defectors became disil
 lusioned with their treatment at Western hands and returned in

 moderate numbers, the Soviet mass media did not publicize their
 complaints. The Soviet authorities realized that conversational re
 ports would get around and would be accepted as more reliable than
 claims in the Soviet press. Also the elite are themselves a significant
 chink in the Soviet wall against foreign concepts. Those Soviet offi
 cials who travel, those who read foreign publications or monitor
 reports are deeply imbued with the notion of emulating and sur
 passing the West, but that implies following a path which has been
 defined by the West. The regime fails in its attempts to keep out
 interest in jazz, lipstick, TV, or French Impressionism. Politioal ideas
 of freedom continue to penetrate the Soviet wall and create sporadic
 ferment and dissent. The existence of such ideas becomes a fact of
 public opinion to which the Soviet regime does respond in some form
 even if only that of attack.

 A Propaganda Program for Arms Control

 Among the propaganda options open to us, there are some which
 may make a difference to arms control. Specifically, propaganda
 devices may be among those used:

 (1) to open up Soviet society;
 (2) to add to the technical diffculties of surprise attack or arms

 control violations;
 (3) to influence the internal political balance in the Soviet Union

 against elements with more strongly expansionist or dogmatic pro
 grams;

 (4) to reduce the chances of crises arising from miscalculation
 and ignorance of the facts;

 (5) to increase awareness of the disastrous consequences of
 nuclear warfare;

 (6) to increase awareness of the risks attendant on limited mili
 tary actions; and,

 994



 Public Opinion

 (7) to increase awareness of attractive opportunities for growth
 and success with arms limited and war prevented.

 Of all these objectives, perhaps most important is the opening of
 Soviet society. True, there are dilemmas even about that goal, for
 the exposure of defensive weapons by penetrating their secrecy may

 make a nation less secure and thus be de-stabilizing. But what we
 fear from the Soviet Union is an offensive capability arising from
 secrecy which an open society would not have. As long as a great
 power retains such secrecy, long-term successful arms control is not
 conceivable. So, for arms control to succeed, secrecy among nations
 must become disreputable. A public opinion must arise, and be dis
 seminated to the Soviet Union, one which accepts the equation,
 secrecy equals war, openness equals peace.

 There is an inherent logic in our demand for inspection. By
 strongly posing the issue of inspection to provide security against
 surprise attack and by keeping discussion of that issue going in the
 world over a period of years, we would be able to make it a recog
 nized consideration in intemal Soviet opinion. The Soviet regime
 may not share our conclusions, but they will have to respond not only
 to our demands at the bargaining table, but also to an awareness of
 the force of these demands among themselves. They will in short
 have to find a debater's "answer" and incorporate it into their line.
 To that extent their strategic freedom is constrained.

 Western strategy can be designed to compel the Soviet propa
 gandists to deny to their people that the Soviet Union is a closed
 society enveloped in secrecy. Every pontifical statement by Soviet
 propagandists that there is no iron curtain, that they welcome visitors
 to see whatever they wish to see, that they do not prevent contact
 beween their people and the West, and that the blame for closed areas
 and restricted travel is America's, is a triumph for liberalization and
 for those seeking effective arms control. Every statement, such as
 those following the U-2 incident, reaffirming the right to secrecy,
 condemning access as espionage, and hardening the defense of a
 closed society is a setback. To the extent that the Soviets deny that
 they are a closed society, they accept grounds for debate and magnify
 issues not of their choosing, which are favorable to realistic arms
 control negotiations.

 Likewise, it would be helpful if the Soviet leadership were re
 peatedly to assert publicly that nuclear warfare is suicide and that
 they would never launch a nuclear strike first. Clearly, such public
 statements could coexist (as they do) with a relatively covert military
 doctrine justifying a pre-emptive strike. Public promises are not as
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 surance against deception. In nuclear warfare indeed the advantages
 are so loaded on the side of prevarication that an aggressor would
 hardly be inhibited by the consideration that world opinion (what
 ever was left of it) would realize that he had lied. This, in short, is
 about as hard a case as there is in which to demonstrate that public
 propaganda commitments make a difference. Yet, even in this in
 stance, repeated public statements have a constraining effect.

 They do several things. They make it more difficult to use nuclear
 blackmail in limited conflict situations because of the domestic anxi
 ety which the threat to drop even one bomb on an enemy base might
 engender in a public thus indoctrinated. They strengthen the hand
 of those factions in the Soviet internal debate on nuclear policy who
 have concluded that nuclear strategy is a futile and dangerous game.
 (Such a debate has taken place in Russia.) And finally, such state

 ments may even raise the complexity and expense of the communica
 tion and control system needed by the Soviets to assure themselves
 that a first strike would work with such certainty as to relieve them
 from anxiety about retaliation by residual forces. A simple attack
 system relies upon large numbers of human beings understanding
 and obeying orders in the myriad operations involved in getting a
 massive firing off the ground. If any substantial number of these
 persons have been affected by solemn public propaganda as to how
 inconceivable it would be for their side to launch a war, there may
 well be critical failures to understand or carry out orders at a number
 of key places. (Studies have shown that a high proportion of soldiers
 either do not fire or do not aim to kill when ordered to fire in battle.)
 One way to reduce such failures of understanding or morale is to
 whip up war fever in advance, but to do so is to surrender the ad
 vantage of being able to launch an attack that is a complete surprise.
 A launching system that would work at any moment despite opposi
 tion by a large element in the population to the launching of a first
 strike would have to use extremely centralized electronic controls
 and would therefore need a high degree of mechanical reliability.
 Setting up such a system would be both difficult and expensive.

 So there are good reasons for desiring the Soviet leadership to tell
 their own people (as our leaders tell us) that their purposes are
 peaceful and that they would not use their nuclear weapons in a
 first strike. The desire for peace by the Soviet people is unquestion
 ably a genuine grass-roots feeling. The Soviet rulers have tried to
 capitalize on it by repeatedly presenting themselves as peace-loving
 and as far as we can tell this element of their domestic propaganda
 has been a success. The peaceful intentions of the regime are appar
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 ently believed in. But even if a success, this propaganda is a con
 straint on the Soviet rulers. They are reinforcing the somewhat un
 sophisticated pacifism of their populace and thereby slightly limiting
 their own alternatives.

 There are still other ways in which propaganda addressed to the
 public may facilitate the functioning of an arms-control scheme. One
 way is to humanize the enemy and to make a more differentiated
 image of him. Let us consider how the character of the images of
 foreign nations may affect strategic reasoning.

 Any sane strategist views nuclear warfare as a last resort, if it is
 a resort at all. As long as there seem to be possibilities for influencing
 the course of enemy action, nuclear warfare will not seem attractive.
 Note, for example, t-he debate in the United States a decade ago
 about preventive war. The case for preventive war was that the
 military balance of power would turn increasingly against us, and it
 has. The case against rested upon the belief that Stalinist oppression
 instead of getting worse and worse until an intolerable 1984 would
 give way either to revolution, or, as has begun to happen, the creation
 of a new bourgeoisie and the decay of the spirit of the revolution.
 Prospects of change from within made war an unattractive alternative.
 Only the view of Russia as blackness becoming blacker made war
 seem reasonable at all.

 A second illustration is offered by the problem of nuclear weapons
 in half-friendly theatres. If we think of the satellites as Communist
 countries we might use nuclear weapons in fighting over their terri
 tory, but if we think of them as allies to be liberated, we hardly could.
 Few of them would survive such liberation.

 In short, the more pinpointed the enemy, the more restricted the
 targets, the more sense arms limitations make even to military plan
 ners. This applies to Soviet planners too. A Europe containing strong
 Communist movements serving as fifth columns would be a target
 for which weapons of highly limited destructive potential would
 make more sense for the Soviets than a solidly anti-Communist
 Europe. For Americans this sobering thought may be no reason for
 wanting Communists strong in Europe, though it might be a good
 reason to keep the Soviets adequately aware of the opportunities
 conceivably available there for the Left.

 In Europe, in fact, the Communist prospects do not seem good
 enough for the Communists to take them very seriously. In Asia,
 however, they do, and it is clear that Soviet manners and the course
 of Soviet conduct are modified by a desire to bolster potential sup
 porters who are recognized as significant forces in the population.
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 As a general matter, the more complex the image of the target,
 and the more aware the planner is of the possibilities of maneuver
 within the enemy sphere of influence, the less useful will unselective
 weapons of mass destruction seem. This is significant, for complexity
 of image is one aspect of public opinion which we do know how to
 influence. The evidence is strong that intercultural contact leads to
 increased differentiation of images. It does not always lead to friend
 ship or liking. It may do the opposite. But it almost invariably leads
 to increased awareness of the complexity of individual and group
 characteristics. For this reason, East-West cultural exchanges are
 probably a powerful force favoring the prospect of ultimate arms
 control agreements. Without necessarily increasing friendship, they
 may increase consciousness on both sides of the possibilities of subtle
 manipulations of the potential enemy's course of action as alternatives
 to such blunt concepts as massive retaliation.

 One of the outcomes that may be most hoped for from the pres
 ence of arms inspectors in potential enemy territory is that they will
 provide more intimate and complicated interactions with the popu
 lace of the observed society than do present exchange missions. We
 should be concerned to avoid the isolation of the inspectors. For the
 long run progress of effective arms control, it is desirable that they
 be in as intimate contact as possible with the society in which they
 are stationed. It is often maintained that the Soviet regime could
 easily isolate inspectors. It could indeed isolate them, but not easily.
 It could do so only by a kind of terror which would prove once more
 to the Soviet people that their government does not trust them.

 In the absence of vigorous terror the probability of Soviet citizen
 co-operation with foreign inspectors is at least as great if not greater
 than it would be in a free country. Alienation of the people from the
 regime has ever been a price of totalitarian control. The unrelieved
 din of propaganda for loyalty not only fails to stem it but is one of its
 sources. Alienation, it must be understood, is not lack of patriotism.
 It is distrust of the authorities and failure to identify with them; it
 is quite compatible with love of country. Those Russians who stuff
 unsigned notes into the hands of visitors, who criticize freely or are
 silent, depending on whether a third person is around, who talk
 of the government as "they," not "we," are not unpatriotic. They
 love their country and they also love peace with an emotional fervor
 at least as great as that of any other people. The evidence is that
 they also believe in "socialism."5 But neither socialism, fatherland,
 nor peace is seen by alienated Russians, of whom there are many, as
 the same as that gang in the Party and government to whom they
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 must adjust if they are to get along. True, a totalitarian regime has
 many weapons for intimidating the alienated and for creating facades
 in public affairs. But any inspection device which opened up the
 possibilities of confidential contact between foreigners and alienated
 Russians would tap a great and vigorous stream of rumors, gripes,
 and disaffection which flows close beneath the surface of a totalitarian
 regime.

 For that reason the Kremlin may be expected initially to reject
 free contact even though they have already admitted the principle of
 inspection. For the immediate future they will continue to label the
 free search for knowledge as espionage and for friendship as sub
 version. But we have the chance, by way of Soviet opinion, to make
 this an uncomfortable position to maintain. We can create an appeal
 ing ideology of the inalienable rights of friendship, of free move

 ment, of an open world with open skies. If we conduct ourselves in
 ways which make the message meaningful, we may in time influence
 the coupled system of the Kremlin and Russian public opinion; we

 may move them by halting and partial steps of counterpropaganda
 toward practices which will enable us to know better whether arms
 controls are being observed. And this course will make it more prob
 able that they are observed.
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 Political and Diplomatic Prerequisites of Arms Control

 Arms Control and Today's World

 ADLAI STEVENSON has said that the American government in its arms
 control negotiations has too seldom asked, "Why not?" and has too
 often said, "Yes, but.. . ." One main section of this paper may be
 described as the 'Why not" part, the other as the "Yes, but. . ." part.
 To find the limits of the politically feasible, one must deal with both.
 It is a truism to say that only those arms-control agreements are
 feasible in which each of the parties calculates that it gains more
 than it loses by entering into it, and loses more than it gains by
 leaving it.

 We ask what feasibility means in a bipolar world. Thus, a pro
 posal must command both Soviet and American assent if it is to be
 feasible. This is a world in which the most advanced weapons take a
 long time to be produced, but a short time to be used. Decisive events
 in a new war may occur in the very first hours; whatever the national
 preparedness, whatever the coalition, still military planning is neces
 sary to cope with violations of arms control, and must be kept in
 readiness. This is a world in which such stability as there is seems to
 rest upon a balance of terror whose sway must not be weakened until
 a reliable substitute has been established.

 Nor is retaliatory atomic power the only form of military power
 that states today insist upon keeping. There is a host of unresolved
 disputes which, given Soviet and Western reluctance to embark on
 two-way thermonuclear war, make the capability for limited war an
 invaluable political asset. Divided Germany, divided Korea, and
 divided Indochina are only the most dramatic examples of areas
 where an uneasy equilibrium of military and political power sup
 ports the possibly temporary solutions of today. "Complete and gen
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 eral" disarmament will certainly not precede the easing of a number
 of these disputes.

 The climate of contemporary world politics is rigorous, and only
 the hardiest arms-control organisms have a chance of surviving. The
 political weather is on occasion still more forbidding, as during the
 period following the U-2 incident. When we discuss feasibility,
 however, we shall be talking about climate, not weather; one can
 always wait for weather to change.

 There is no simple answer to the question, "Is arms control feas
 ible?" There is a bewildering variety of proposals for test bans,
 "open skies," the systematic exchange of information, ground inspec
 tion, the stoppage of production of fissionable materials, the dis
 assembly of weapons, the surrender of stockpiles, the liquidation of
 foreign bases, the establishment of zones of disengagement, the
 destruction of guided-missile delivery systems-and all these pro
 posals are being advanced in an almost infinite number of combina
 tions and sequences. The feasibility of each set of proposals has to
 be evaluated separately, including those proposals not yet made
 a task far beyond the scope of this study.

 One can, however, describe the common, or at least apparently
 compatible, interests which are bringing the governments of the
 great states to view arms control as an area for major decisions on
 policy. One can specify some of the conditions which, if met, make
 agreement more probable. These two exercises do not lead to any
 detailed conclusions about arms control in general, but they are pre
 requisites to the evaluation of any particular plan for control.

 Political Pressures for Arms Control

 Great states do not easily accept controls over their armed forces.
 What are some of the pressures in this third quarter of the twentieth
 century that are driving them to concert together in establishing such
 controls?

 Public Health and World Opinion. One pressure is simple and
 specific: the concern for public health, or at any rate, for the good
 opinion of those who are concerned for public health, a concern to
 halt at least those atomic-weapons tests that pollute the atmosphere.'
 The outcry from the Afro-Asian nations following the two French
 test explosions of the early months of 1960 is only the latest evidence
 that a concern for world opinion as well as for public health will make
 it difficult for test-ban negotiations to be broken off, and for testing
 above ground to be resumed by the initial three atomic powers. Even
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 if these three have no further urgent military requirements for above
 ground tests, the testing programs of France and other countries, as
 they in turn achieve nuclear capabilities, would, in the absence of
 agreement to cease above-ground testing, progressively pollute the
 atmosphere. Thus there is a nonmilitary "Nth country" problem in
 addition to the more commonly discussed military one. The public
 health consideration does not apply directly to underground tests,
 although a deadlock over underground tests may be used to frustrate
 agreement on ceasing other tests. Much of world opinion may then
 hold responsible the side which is apparently the more intransigent
 on underground inspection.

 The Avoidance of Thermonuclear War. The voluntary moratorium
 on atomic-weapons tests during the period of test-ban negotiations
 has met the immediate demands of those concerned with health and
 genetic hazards. Attention has since been directed more toward
 measures of arms control to reduce the chance of thermonuclear war.
 The "environment of stability,"2 a polite name under present condi
 tions for the balance of terror, can perhaps be made more stable by
 such controls. There are three contingencies whose probability
 might be reduced by the regulation of atomic arms: surprise attack,
 accidental war and catalytic war.

 The fear of a surprise attack is by no means unique to the Western
 nations.3 However, proposals to reduce this fear have had a higher
 priority in the West than in the Soviet Union.4 Thus, the Western
 side's proposal, submitted to the Ten-Nation Conference that opened
 15 March 1960, called for the prior notification of space launchings
 and "the prohibition against placing into orbit or stationing in outer
 space of vehicles capable of mass destruction." Here then is one
 kind of shared anxiety which might be alleviated by specific and
 detailed agreements.

 A second influence is the threat of accidental war. It might arise
 from a misreading of the prospective enemy's intentions under tech
 nological conditions which leave no adequate time for reaction
 no time for checldng ambiguous radar reports, no time to permit a
 disavowal of an unauthorized or accidental atomic explosion. "Open
 skies" proposals and other plans for inspection and disclosure which
 give some assurance against surprise attack also permit the time for
 reaction to be increased. Thus they give an increased opportunity
 for avoiding the accidental war that neither side wants. So would
 adequately inspected schemes that limit the dispersion of atomic
 weapons and the power to authorize their use-whether the dis
 persal results from the deployment of atomic weapons in installa
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 tions abroad by existing nuclear powers, or from the spread of nuclear
 capabilities to additional powers, the so-called "Nth country"
 problem.

 It is not clear whether a Soviet-American arms-control agreement
 will influence the decision of either the United States or the Soviet
 Union to withhold help from France in acquiring atomic weapons
 or the decision of the Soviet Union to withhold help from the Chinese
 People's Republic; nor is it certain that such an agreement would
 weaken the determination of France and the Peiping regime to
 acquire independent nuclear capability, even if help is withheld. On
 the other hand, if the United States and the Soviet Union both desire
 (agreement or no agreement) to halt or to slow down the spread of
 nuclear capabilities, even to their own allies, then the prospects for
 agreement may be enhanced, and the chance of preventing the
 further spread to smaller allies and uncommitted powers would be
 greatly increased. The Chinese case, however, may be special. The
 price of Chinese adhesion to such an agreement may be high.5 With
 out Chinese participation, a test ban would be meaningless. Further
 more, it is not clear that Peiping would need to test weapons to gain
 the political advantage of an alleged possession of nuclear arms.

 The third contingency is a war between two major nuclear powers
 brought about by the calculated act of a third power-the so-called
 catalytic war.6 In a sense, World War I was such a catalytic war.
 Austria-Hungary's intransigent demands, ambiguity about commit
 ments to alliances, ignorance on the part of the European great pow
 ers of one another's intentions, short reaction times open to govern
 ments in an era of split-second railroad mobilization timetables, when
 a few hours' delay was thought to be irretrievably disastrous-all these
 helped to transform a Balkan crisis into a world-wide conflagration.

 The time may be remote when any present non-nuclear power,
 even in the absence of arms control, will develop a first-strike atomic
 weapons and missile-delivery capability. The French case, though it
 underlines the difficulty of preventing an advanced industrial coun
 try from developing some independent atomic capability, also il
 lustrates the tremendous gap that separates American and Soviet
 capabilities from those of France. There are not many powers that
 could match even the French effort.

 Yet, a power with some diabolical interest in a war between the
 first-ranking powers of today might require a far smaller nuclear
 capability in order to bring about catalytic war than it would to make
 a successful first strike on its own part. Two kinds of intemational
 agreement might promote the common interest of the Soviet Union
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 and the major Western powers in avoiding this catalytic war. Agree
 ments on international inspection and the exchange of information
 could increase the capacity of each nation to distinguish between
 surprise attack and a perfidious effort to bring about a catalytic war.
 Concerted Soviet-Western action-by test-ban agreements, by agree
 ments not to sell or give away atomic weapons, by agreements to pro
 vide for a close supervision by an international agency of power re
 actors, ostensibly for peaceful purposes only, and even, perhaps, by
 agreements to bring economic pressure on non-cooperating states
 would check the spread of atomic-weapons capabilities. The signa
 tories might thus avoid the necessity of having to distinguish be
 tween a surprise attack and an attempt to provoke a catalytic war.

 Supplementary Pressures for Arms Control. A concern for public
 health and the fear of an avoidable nuclear war create pressures for
 arms-control negotiations. Two other pressures could strengthen any
 existing determination to work toward arms-control agreements. One
 is the desire for relief from the crushing economic burden of an in
 creasingly costly defense mobilization. Both tax fatigue and mass
 demands for higher living standards may call for a negotiated reduc
 tion in arms levels.

 The second is the widely held belief after years of the cold war
 that, like Ford and General Motors, the United States and the Soviet
 Union are each too big to destroy the other without destroying them
 selves. Success in arms-control negotiations may provide the op
 portunity "to make a new beginning." Perhaps it is not necessary that
 the two sides should agree as to whether they are beginning a pro
 gressive relaxation of tensions, or a start toward comprehensive arms
 controls or both. Men have always found it easier to unite in an
 immediate action against a specific and identifiable evil, such as
 Adolf Hitler or "dirty" weapons tests, than to unite for some benign
 overriding goal.7 Whether an agreement in such a narrow area as the
 cessation of atomic-weapons tests would naturally and easily lead to
 broader and more fundamental agreements need not concern us. It
 is the hope, the expectation, not the actuality, that counts. So much
 for a catalog of the various interests that may (or may not) be driv
 ing the major powers toward arms-control agreements.

 Conditions Favoring Arms-Control Agreements

 However urgent and inescapable arms control may appear to
 the leaders of the great states, there is no guarantee that an all-round
 sense of urgency wil be translated into a detailed working and
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 expanding system of controls. What are some of the conditions essen
 tial to, or favorable to, the development of a system of controls?

 Some Apparent Obstacles. Some of those who argue against any
 form of arms control whatever fail to distinguish between the
 obstacles to and the conditions of agreement. Many apparently
 large and imposing obstacles, however, do define the essential con
 ditions.

 For example, it is urged that we cannot trust the Russians. "Trust,"
 as that word is used to describe an alleged prerequisite to cooperative
 or contractual relations, hardly operates at all between the first
 ranking states of our era. In the efforts of their political leaders to
 substitute a security based upon an agreed arms control for a totally
 anarchic arms competition, it is the lack of trust which drives them
 to bargain so closely and prevents them from moving toward agree

 ment except by hesitant and short forward steps.
 Given this mistrust, we see that the observance of arms-control

 schemes, whether comprehensive or limited in scope, cannot depend
 on self-inspection and the honor system. If trust is to be established
 in this area of relations between the Soviet and the non-Soviet worlds,
 it will be a consequence, and not a condition, of arms control.

 It is also urged that one can never have an adequate assurance
 that an arms-control scheme will work; for example, even a perfect
 scheme for monitoring the future production of atomic materials
 gives no assurance regarding hidden or undeclared stockpiles. A
 variant of the argument that adequate assurance is impossible is
 the assertion that any half-way house on the road to a comprehensive
 and general disarmament is fraught with danger. Our side, it is
 argued, should not in the poker game of world politics give up or
 jeopardize the free use of its winning or deterring ace so long as
 there are any wild deuces in the hands of the other players; like the
 other players, we are playing "for keeps," and not merely to win the
 game. It is no good, it is said, to control atomic bombs unless there
 are simultaneous controls of all weapons of mass destruction-chem
 ical, bacteriological and radiological. Also, it is asserted, a scheme

 which does not establish a world arms-control authority, unfettered
 by a great-power veto, and with overwhelming force at its disposal
 to assure "swift and condign punishment," can only breed a false
 sense of security.

 So long as "complete and general" disarmament is beyond reach,
 the view that adequate assurance is impossible and the view that no
 half-way house can offer adequate assurance have an identical
 operational significance. Both views seem to overlook the fact that
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 the exclusive dependence for security on the military strength of
 one's own side has its risks, too, and that arms control is but one
 method among many for promoting security in an insecure world.
 A new scheme would not be applied in a vacuum. It would be in
 jected into a working system which, whether inefficiently or effici
 ently, is providing some security. The question about any particular
 scheme is, as D. G. Brennan has demonstrated,8 whether it would
 "reduce present risks by more than the amount of new risk intro
 duced by the control program." Because the risks of any new and
 untried scheme are harder to calculate than the risks of the system
 it is to replace, the calculation of risk is probably biased against
 change, if only slightly. However, there is no inherent reason why a
 comprehensive plan for control is less risky than a specialized one,
 or one of limited scope more risky than none at all. It is a matter
 of political judgment, to be determined case by case, and only after
 calculating the combined effect of arms control and all the other
 security-promoting devices, to determine in which direction lies
 the lesser risk.9

 Trust, absolute assurance, and comprehensiveness are not neces
 sarily requirements for a plan for arms control. They are not pre
 requisites to, nor are they a substitute for, the one overriding require
 ment of any feasible scheme: that each indispensable participant,
 using its own calculus, calculate that it gains more than it yields by
 entering and remaining within a system of control.

 The Requirement of Agreement in Detail. This calculation,
 however, cannot finally be made except with regard to an extremely
 detailed set of proposals. Such proposals can result only from
 negotiations among governments which are organized to produce an
 authoritative negotiating position, governments which are making a
 genuine diplomatic effort to discover areas of agreement (or dis
 agreement) and which persist until the actions that are being regu
 lated, as well as the measures for the detection of an evasion and the
 identification of the evader, are unambiguously defined.

 The difficulties of developing an authoritative bargaining posi
 tion are much greater for the West than for the other side. They in
 clude: the problem of executive-legislative coordination under the
 American system of separation of powers; the absence of a strong
 central organ in Washington for coordinating the great quasi-sover
 eignties on the two sides of the Potomac that make up the executive
 branch of the government; the temptation in several Western coun
 tries to consider the negotiating position of a specific country in rela
 tion to the re-election prospects of its government of the day; a public
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 opinion in all the Western countries which cannot for long be ignored,
 and a free coalition, each of whose governments must be independ
 ently persuaded that the common negotiating position is the closest
 practicable approximation to the position it would have taken inde
 pendently. Contrast this with the problem of a highly centralized,
 highly integrated authoritarian government with wholly adequate
 instruments for managing domestic opinion and, during the present
 phase of negotiations, with no allies free to develop divergent negoti
 ating positions. The flexibility in negotiating which is thus open to the
 tightly organized side compounds the problem, for frequent shifts in
 the tactics of negotiation place a tremendous strain on the capacity of
 the loosely organized side to coordinate its diplomacy.

 In order to develop an authoritative bargaining position, it is
 not enough for the governments representing the so-called open
 societies to determine what the "right" arms-control policy is. They
 have the separate task of calculating whether that "right" policy is
 domestically feasible. Whenever elites that influence opinion are
 uninformed and unconcerned, or misinformed and very concerned,
 important opportunities for negotiating may be missed. What a
 government representing an open society needs is a public in which
 at least some of its elements are sophisticated enough and concerned
 enough to offer discriminating and conditional support. Only then
 are its leaders free to concentrate on choosing the policy position on
 arms control which is "right," in terms of realizing to the maximum
 objectives of that country's foreign policy.

 Given a domestically feasible and authoritatively based position
 for negotiation, it then becomes possible for the actual negotiators
 to perform their essential function, "to find a firm basis for agreement
 or disagreement, as the case may be." The function of the diplomatist
 is well illustrated by the sharp contrast between the two disarma

 ment conferences of the first six months of 1960: the Geneva test-ban
 negotiations, and the Ten-Nation Disarmament Conference. The
 protracted, minutely studied, and hard-fought bargaining over the
 cessation of bomb tests must be counted a success, whatever the
 outcome. The negotiators will have done their job when they estab
 lish whether the goals to be forwarded by negotiation are better
 served by agreement or by delay until a more propitious time.

 By June 1960 the Ten-Nation Conference carried on at the same
 time and in the same building in Geneva had not matured from the
 stage of propagandistic skirmishes for the favor of some elements
 of non-Soviet world opinion to a serious effort on both sides to define
 precisely the areas of agreement and disagreement. A comparison
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 of these two conferences demonstrates that one of the prerequisites
 of successful arms-control negotiations is that the diplomatist con
 centrate his efforts on his proper diplomatic task. Let us elaborate
 this point.

 There are two kinds of behavior which jeopardize success in
 negotiations. One is an excessive concern with short-run considera
 tions involving world opinion. Serious diplomatic efforts ordinarily
 require the elaboration of detailed and complex proposals, while
 grandstand appeals to world opinion are most effective when they
 are simple and unqualified. Thus, the virtue of the "sincere" govern
 ment may for a time go unrewarded.

 Equally destructive of the diplomatist's objective is an excessive
 concern with the short-run impact on the domestic political process
 of the diplomatist's own country. If either an agreement or a dis
 agreement is regarded as essential to the maintenance of a govem
 ment's position at home, the negotiations are a fraud-at best, mean
 ingless, and at worst, dangerous.

 The discovery of a firm basis for agreement, or disagreement, as
 the case may be, can occur only between diplomatists with an ade
 quate and approximately equal knowledge of the technical data that
 is most relevant to the matter under negotiation. The absence of
 such an equality of knowledge may in itself be sufficient to explain
 the failure of negotiations for the control of atomic energy in the
 early postwar years. Not only was the Soviet government sus
 picious lest its more knowledgeable opponents be playing some
 trick, but it also did not wish to be locked into a control system which
 would have made its relative ignorance and inexperience permanent.
 In the case of the test-ban negotiations, detailed knowledge is being
 shared, but new data are constantly being fed into the negotiations,
 particularly in relation to the "big hole" problem, that is, the problem
 of detecting deliberately muffled underground tests. So long as
 either side believes that important information which might alter its
 position is on the point of becoming available, it will delay any formal
 agreement.

 The same problem points to another aspect of the general re
 quirement. The scope of the agreement should be precisely limited
 to the regulation of "suspicious events" whose occurrence can be
 unambiguously defined. There can be no grey zones of inspection,
 that is, no class of definitely established events which are clearly
 neither illegal nor permitted. Although the veto need not be sur
 rendered with respect to an action for enforcement,10 the inspecting
 agency's freedom to follow up suspicious events and to do a certain
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 amount of random checking, even in the absence of such events, must
 be precisely spelled out and demonstrably adequate."

 There has been agreement in principle as to t-he desirability of a
 test ban, but, as the gap between the Soviet and Western positions
 has narrowed, the specific areas of disagreement have become clearer.
 According to press reports, eight were identified in March 1960.12
 The Western side saw this as involving months of negotiation, while
 the Soviet side saw it as only a matter of weeks.13 Whichever esti

 mate is correct, the basic requirement that negotiation be carried on
 in detail is obviously being fulfilled.

 Minimizing Internal Costs. There are certain characteristics,
 other than willingness to bargain in detail, which each of the indis
 pensable signatories must exhibit if agreement is to be reached for
 an arms-control system. The demands of each state should inflict
 the least possible cost on the domestic institutions of the other indis
 pensable states.'4 If this cost is deemed unbearable, the negotiations
 will fail. Arms-control negotiators, for example, have had to take
 account of the manifest Soviet distaste for unnecessary inspection.

 Wholly apart from the value placed on secrecy itself as a form of
 defense, there appear to be broad areas off the established tourists'
 paths not yet ready to be shown to a curious and not always sym
 pathetic outside world. What are some of the ways in which the
 invasion of Soviet privacy can be kept to a minimum without stulti
 fying the system?

 Technical studies may identify a single, critical, and wholly in
 spectable link in a chain of operations leading to a violation of an
 arms-control agreement. Only one such link needs to be inspected
 in any given chain of operations. The French, for example, have sug
 gested that missile delivery systems are more easily and reliably
 inspected than are stockpiles of fissionable materials. Great reliance
 can be placed upon data supplied to the regulating agency by each
 of the several governments, if there is an unimpeded though not
 necessarily very frequent spot-checking. The size of the inspec
 torate would be much less than if the inspectorate gathered all its
 own data. It has been reported that a government-appointed com
 mittee on seismic test improvement, headed by Dr. Lloyd V. Berkner,
 in July 1959 recommended the use of unmanned seismographic sta
 tions to supplement the network of manned stations.'5 Taken to
 gether, these suggestions may permit a bridging of the gap between
 Soviet fears of a "fishing expedition," espionage-like inspection, and
 American fears of an unreliable control system. It is ironic that the
 weapons-test ban, the very modest step in arms-control so far the
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 most intensively negotiated, is one that requires more detailed and
 complex inspection than do many more drastic or comprehensive
 proposals.16

 The unacceptable domestic costs may not be wholly constitu
 tional or political. For example, a control plan that hobbled the
 development of atomic power for peacetime uses could hardly be
 approved by the United Kingdom.

 The Feasible Arms-Control "Package." In a negotiation between
 independent sovereignties, each government is free at each stage
 in tle progression from arms anarchy to arms control to assume, or
 to refuse to assume, the obligations of what may be proposed as an
 additional undertaking. Various proposals favor one side more than
 the other. For example, the Western demand for a prior notification
 of space-rocket launchings and for the prohibition of atomic war
 heads in orbiting rockets may be viewed in the Soviet Union as
 favoring the side whose rocket technology has lagged. The Soviet
 demand for stopping underground nuclear tests, whether under the
 name of a cessation with effective controls or under the name of a
 moratorium without such controls, is viewed in the West as favoring
 the side whose political system makes it easier to conceal such tests.

 The package may or may not include elements unrelated to arms
 control. "Complete and general disarmament," the shibboleth of
 Soviet arms-oontrol diplomacy, would be acceptable to the Western
 side, even in principle, only if its attainment were conditioned upon
 the simultaneous development of a world police force. On a less
 comprehensive level, there have been Soviet efforts to combine
 arms-control proposals that might be attractive to the West with
 proposals for the abandonment of bases abroad and the delineation
 in Europe or the Arctic zones of disengagement. The political prob
 lem of reaching an arms-control agreement is to discover a "pack
 age" of arms limitations which has something in it for each of the
 indispensable participants.

 Stability of the Residual Balance of Power. Arms control must
 be selective. Selective arms limitations, perhaps even accompanied
 by qualitative rearmament, must be based on identifying forms of
 enhancing power that reduce the threat to one side without simul
 taneously posing a threat for the other, and also on forms of power
 which increase the threat to the opponent without enhancing the
 security of one's own side.'7 In the atomic-weapons field this means
 rendering t-he balance of terror more stable by agreed and controlled
 blunting of first-strike capability relatively more than second-strike
 capability. Thus, the precise location of the missile sites from which
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 retaliatory missiles might be fired would not be deliberately revealed
 until an extremely comprehensive system of arms control with an
 international police force was being put into effect.

 Indirect as well as direct effects of any given agreement on the
 residual balance of power have to be calculated. One example will
 suffice. So long as substantial reliance is placed on the maintenance
 of the NATO coalition for American and Western security, an arms
 control agreement which is so offensive to the French government
 as to cause it to sabotage or withdraw from NATO may involve a
 one-sided and unacceptable added risk for which the new agreement
 is by no means adequate compensation.18

 Even a perfectly monitored agreement will be unacceptable if
 the identification of the illicit act does not occur in time to prevent
 the act from being militarily decisive. Here again, one example will
 suffice. There can be no total surrender of existing stockpiles until
 there is a technically well-founded basis for locating undeclared
 stockpiles, or until a collective security force with its own unques
 tioned capacity to inflict punishment has been brought into being.
 "Complete and general" national disarmament must await the crea
 tion of a world enforcement agency. The attainment of these Siamese
 twin goals must remain for the moment a distant hope.

 Flexible and Step-by-Step Agreement. The agreement will also
 be unacceptable, or at any rate not viable, if its indispensable partici
 pants feel locked into the system, whatever inadequacies time and
 technological change may reveal. A method of withdrawal without
 a catastrophic loss of capacity for self-protection must be left open,
 unless the system is flexible enough, in dealing with changed cir
 cumstance, to continue to command confidence.

 One lesson of the Hardtack tests and of the research and public
 discussion following these American underground tests in the fall
 of 1958 is clear. An analysis of the requirements of adequate monitor
 ing to which both Soviet and Western scientists had agreed in 1958
 was made obsolete even before the political agreement for which it
 was supposed to pave the way could be completed. There is every
 reason to believe that the future may bring equally important tech
 nical developments calling for changes in the inspection system. If
 any indispensable participant exercised a veto over these changes
 in the control system, the others would have to be free to withdraw.

 There is a final requirement if arms-control plans are to enjoy the
 requisite universal confidence: they have to be negotiated and im
 plemented on a step-by-step basis. Each major power in its quest for
 security through arms control will behave like an elephant crossing
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 a bridge of doubtful strength. The bridge leads from a total reliance
 on one's own armed strength and that of his allies to an at least
 partial reliance on a multilateral arms control. Each major power
 will test the firmness of the bridge by moving one foot forward at a
 time, and by taking time between steps to become fully confident
 that it is safe to take the next step.

 Each major power (to continue the analogy) will require that
 the way back be kept fully open, in case the structure of arms-control
 agreements proves too fragile. This may be by way of withdrawal
 (or t-he threat of withdrawal), if the scheme is not regularly adapted
 to significant technological changes, or if minor violations occur. It
 may be by way of direct action, and (in the case of the most serious
 violations) by way of direct retaliatory action. So long as it is con
 fident of its capacity to deal with either a violation or a breakdown
 of the scheme, a major power can go far in its acceptance of arms
 control.

 Conclusions

 Only modest conclusions can be drawn from this description of
 the forces making for arms control and of the conditions which have
 to be met if arms control is to be a reality. These conclusions are
 bound to exasperate both those who believe comprehensive arms
 control is within reach, if only our side would try a little harder,
 and those who believe arms control is a device of the devil, set to
 lure gullible democracies into a Soviet trap. The evidence does not
 suggest that arms-control plans are generally feasible, nor does it
 suggest that they are inherently infeasible. It all depends on which
 plan, which participants, and what other issues are currently in
 flaming world Politics.

 No arms-control plan is feasible if either side insists on world
 domination rather than on security. On the other hand, if both
 envisage a protracted future of coexistence in which no more than
 limited-war capabilities are used in support of limited objectives,

 many types of arms control may be feasible, separately or together.
 Only the more modest types of control may be possible in the first
 phases; but, if successful, they may create the requisite all-round
 confidence which would make possible more fundamental controls,
 such as those over the production of fissionable materials and over

 missile-deliverv systems. Thus, while the need to avoid undermining
 the balance of terror makes impossible any single great leap into the
 promised land of "complete and general disarmament," the avenues
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 for constructive statesmanship in arms control are by no means
 barred.
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 The Case for Unilateral Disarmament

 TnERE IS LITTLE DOUBT that the proposal for a unilateral disarma
 ment-in the broad sense of the unconditional dismantling of a coun
 try's military establishment-will be acceptable neither to the United
 States nor to the Soviet Union in the immediate future. Hence, inas
 much as this paper is concerned with practical suggestions for arms
 control, it proposes another and very limited concept of unilateral dis
 armament, one which has been called by Charles Osgood "graduated
 unilateral action (or disengagement)" or which might be called uni
 lateral initiative in taking practical steps towards disarmament. The
 basic idea underlying this concept is that of a radical change of our
 method of negotiating multilateral disarmament. This change implies
 that we give up the present method of bargaining in which every con
 cession we make is dependent on a corresponding and guaranteed
 concession on the part of the Russians; that, instead, we take, uni
 laterally, gradual steps toward disarmament in the expectation that
 the Russians will reciprocate and that, thus, the present deadlock in
 the negotiations for universal disarmament can be broken through.

 In order to describe the nature of this policy of unilateral steps,
 I cannot improve on the following description by Osgood, who, as
 far as I know, was the first one to express this idea in two brilliant
 and profound articles.' "To be maximally effective," he writes, "in
 inducing the enemy to reciprocate, a unilateral act (1) should, in
 terms of military aggression, be clearly disadvantageous to the side
 making it, yet not cripplingly so; (2) should be such as to be clearly
 perceived by the enemy as reducing his external threat; (3) should
 not increase the enemy's threat to our heartland;2 (4) should be such
 that reciprocal action by the enemy is clearly available and clearly
 indicated; (5) should be announced in advance and widely publi
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 cized to ally, neutral and enemy countries-as regards the nature of
 the act, its purpose as part of a consistent policy, and the expected
 reciprocation; but (6) should not demand prior commitment to recip
 rocation by the enemy as a condition for its commission."3

 As to the specific steps which should be taken in this fashion, it
 would require a great deal of further thought, aided by competent
 specialists. But in order to give at least an idea of the concrete steps
 this policy would envisage, I want to mention the following (some
 of them in agreement with Osgood): sharing of scientific information;
 stopping of atomic tests; troop reductions; evacuation of one or
 more military bases; discontinuation of German rearmament; etc.
 The expectation is that the Russians are as willing as we are to avoid
 war, hence that they will begin to reciprocate and that once the
 course of mutual suspicion has been reversed, bigger steps can be
 taken which may lead to complete bilateral disarmament. Further
 more, I believe that disarmament negotiations should be paralleled
 by political negotiations, which aim essentially at mutual noninter
 ference on the basis of the recognition of the status quo. Here, too
 (and again in essential agreement with Osgood's position), unilateral
 steps such as the recognition of the Oder-Neisse line and admission
 of China to the United Nations would be taken in the expectation of
 reciprocation by the Russians (i.e., curbing of Chinese aggression,
 noninterference in the Middle and Far East).

 XVhat are the premises underlying the proposition for unilateral
 steps towards disarmament? (At this point I shall mention only some
 fundamental ones, while others will be discussed in the second part
 of this paper which presents the argument for total unilateral dis
 armament.) They are briefly: (1) that, as indicated before, the
 present method of negotiations does not seem to lead to the goal of
 bilateral disarmament because of the deeply ingrained mutual sus
 picions and fears; (2) that without achieving complete disarmament,
 the armament race will continue and lead to the destruction of our
 civilization as well as that of the Russians or, even without the out
 break of a war, will slowly undermine and eventually destroy the
 values in defense of which we are risking our physical existence;
 (3) that while unilateral steps constitute a definite risk (and must
 do so by the very nature of the idea), the risk at every step is not a
 crippling one and is infinitely smaller than the danger we run by the
 continuation of the arms race.

 Even though the broader concept of complete-rather than grad
 uated-unilateral disarmament is, as stated before, not a practical
 possibility in the near future, as far as the United States and the
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 USSR are concerned, I believe it worthwhile to present the argu
 ments for this position, not primarily because the editor of this journal
 asked me to present this position nor even because I share it with a
 small minority of others who believe that the risks in the continuation
 of the armament race are far greater than the very serious risks of
 unilateral disarmament. While both reasons might not be sufficient
 to justify the following presentation, I do believe that it is not only
 justified but important for another reason: thinking through the
 arguments for a radical-even though practically unacceptable posi
 tion-contributes to breaking through the thought barrier which pre
 vents us now from getting out of the dangerous circle of seeking peace
 by means of threat and counterthreat. Taking seriously the reasoning
 which supports the unpopular position of complete unilateral dis
 armament can open up new approaches and viewpoints which are
 important even if our practical aim is that of graduated unilateral
 action or even only that of negotiated bilateral disarmament. I be
 lieve that the difficulty of arriving at complete disarmament lies to
 a large extent in the frozen stereotypes of feelings and thought habits
 on both sides and that any attempt at unfreezing these patterns and
 of rethinking the whole problem can be of importance in finding a
 way out of the present dangerous impasse.

 The proposal for complete unilateral disarmament has been advo
 cated from a religious, moral or pacifist position by such men as
 Victor Gollancz, Lewis Mumford, and some Quakers. It has also
 been supported by men like Bertrand Russell Stephen King-Hall,
 and C. W. Mills, who are not opposed to the use of force under all
 or any circumstances, yet who are uncompromisingly opposed both
 to thermonuclear war and to all and any preparation for it. This
 writer finds himself somewhat between the position of the strict
 pacifists and men like Bertrand Russell and Stephen King-Hall.4

 The difference between these two groups, however, is not as fun
 damental as it may seem. They are united by their critical attitude
 toward the irrational aspects of international politics and by their
 deep reverence for life. They share the conviction of the oneness of
 the human race and faith in the spiritual and intellectual potentiali
 ties of man. They follow the dictates of their conscience in refusing
 to have any "part in making millions of women and children and
 noncombatants hostages for the behavior of their own govern
 ments."5 Whether they think in theistic terms or in those of non
 theistic humanism (in the sense of the philosophic continuum from
 Stoic to eighteenth-century Enlightenment philosophy), they all are
 rooted in the same spiritual tradition and are unwilling to compro
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 mise with its principles. They are united by their uncompromising
 opposition to any kind of idolatry, including the idolatry of the state.
 While their opposition to the Soviet system is rooted precisely in
 this attitude against idolatry, they are critical of idolatry whenever
 it appears in the Western world whether it is in the name of God or
 of democracy.

 While there is no proponent of unilateral disarmament who does
 not believe that the individual must be willing to give his life for the
 sake of his supreme values, if such an ultimate necessity arises, they
 are all equally convinced that to risk the life of the human race, or
 even the results of its best efforts in the last five thousand years, is
 immoral and irresponsible. As warfare becomes at once more sense
 less and more devastating, the convergence between religious pacifist,
 humanist, and pragrnatic opponents to nuclear armament grows.

 From the standpoint of the proponents of unilateral disarmament,
 to continue the armament race is catastrophic, whether the deterrent
 works or not. In the first place, they have little faith that the deter
 rent will prevent the outbreak of a thermonuclear war.6 They be
 lieve that the results of a thermonuclear war would be such that in the
 very "best" case they completely belie tlle idea that we ought to
 fight such a war in order to save our democratic way of life. There
 is no need to enter the guessing game as to whether one-third or
 two-thirds of the population of the two opponents and what pro
 portion of the neutral world (depending on how the wind blows)
 will be destroyed. This is a guessing game that verges on madness;
 for to consider the possibility of the destruction of 30%, 60%, or 90%
 of one's own and the enemy's population as an acceptable (although,
 of course, most undesirable) result of one's policy is indeed approach
 ing pathology. The increasing split between intellect and affect,
 which is so characteristic of our Western development in the last
 centuries, has reached its dangerous, schizoid peak in the calm and
 allegedly rational way in which we can discuss possible world
 destruction as a result of our own action. It does not take much
 imagination to visualize that sudden destruction and the threat of
 slow death to a large part of the American population, or the Russian
 population, or large parts of the world, will create such a panic, fury,
 and despair as could only be compared with the mass psychosis re
 sulting from the Black Death in the Middle Ages. The traumatic
 effects of such a catastrophe would lead to a new form of primitive
 barbarism, to the resurgence of the most archaic elements, which
 are stfill potentialities in every man and of which we have had ample
 evidence in the terror systems of Hitler and Stalin. It would sound
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 most unlikely to many students of human nature and psychopathol
 ogy that human beings could cherish freedom, respect for life or
 love after having witnessed and participated in the unlimited cruelty
 of man against man which thermonuclear war would mean. It is a
 psychological fact that acts of brutality have a brutalizing effect on
 the participants and lead to more brutality.

 But What if the Deterrent Works?

 What is the likely future of the social character of man in a
 bilateral or multilateral armed world, where, no matter how complex
 the problems or how full the satisfactions of any particular society,
 the biggest and most pervasive reality in any man's life is the poised
 missile, the humming data processor connected to it, the waiting
 radiation counters and seismographs, the over-all technocratic per
 fection (overlying the nagging but impotent fear of its imperfection)
 of the mechanism of holocaust? To live for any length of time under
 the constant threat of destruction creates certain psychological effects
 in most human beings-fright, hostility, callousness, a hardening of
 the heart, and a resulting indifference to all the values we cherish.
 Such conditions will transform us into barbarians-though barbar
 ians equipped with the most complicated machines. If we are serious
 in claiming that our aim is to preserve freedom (that is, to prevent
 the subordination of the individual under an all-powerful state),
 we must admit that this freedom will be lost, whether the deterrent
 works or does not work.

 Aside from these psychological facts, the continuation of the arms
 race constitutes a particular threat to Western culture. In the process
 of conquering nature, producing and consuming have become West
 ern man's main preoccupation-the goal of his life. We have trans
 formed means into ends. We manufacture machines which are like
 men, and we produce men who are like machines. In his work, the
 individual is managed as a part of a production team. During his
 leisure time, he is manipulated as a consumer who likes what he is
 told to like and yet has the illusion that he follows his own taste. In
 centering his life around the production of things, man himself is i
 danger of becoming a thing, worshiping the idols of the production
 machine and the state while he is under the illusion of worshiping
 God. 'Things are in the saddle and ride mankind," as Emerson has
 put it. Circumstances which we created have consolidated them
 selves into powers which rule over us. The technical and bureau
 cratic system we have built tells us what to do, it decides for us.
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 We may not be in danger of becoming slaves, but we are in danger
 of becoming robots, and the human values of our tradition are
 threatened-integrity, individuality, responsibility, reason, and love.
 Talking about these values more and more becomes an empty ritual.

 This trend toward a world of impotent men directed by virile
 machines (both in the United States and in the Soviet Union)
 brought about by technological and demographic factors, and by the
 increasing centralization and bureaucracy in big corporations and
 government-will reach the point of no return if we continue the
 arms race. Dangerous as our present situation is, we still have a
 chance to put man back into the saddle, to effect a renaissance of the
 spiritual values of the great humanistic tradition. Unless such a
 renaissance occurs, unless we can achieve a radical revitalization of
 the spirit on which our culture is founded, we shall lose the vitality
 necessary for survival and we shall decay, just as many other great
 powers have decayed in history. The real threat to our existence is
 not Communist ideology, it is not even the Communist military power
 -it is the hollowness of our beliefs, the fact that freedom, individ
 uality, and faith have become empty formulas, that God has become
 an idol, that our vitality is sapped because we have no vision except
 that of having more of the same. It seems that a great deal of the
 hatred of Communism is, in the last analysis, based on a deep disbelief
 in the spiritual values of democracy. Hence, instead of experiencing
 love of what we are for, we experience hate of what we are against.
 If we continue to live in fear of extinction and to plan mass destruc
 tion of others, the last chance for a revival of our humanist-spiritual
 tradition will be lost.

 Benefits and Dangers of Unilateral Disarmament

 If these are the dangers of the policy of the deterrent, what do
 the proponents of unilateral disarmament consider to be the benefits
 -and the dangers-of their policy?

 The most likely result of unilateral disarmament-whether it be
 undertaken by the United States or by the Soviet Union-is that it
 would prevent war. The main reason which could impel either the
 Soviet Union or the United States to atomic war is the constant fear
 of being attacked and pulverized by the opponent. This position is
 succinctly expressed by Herman Kahn, who is in no way a proponent
 of unilateral disarmament. Kahn states that, "aside from the ideo
 logical differences and the problem of security itself, there does not
 seem to be any objective quarrel between the United States and
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 Russia that justifies the risks and costs that we subject each other to.
 The big thing that the Soviet Union and the United States have to
 fear from each other is fear itself."8 If, indeed, the main cause of war
 lies in mutual fear, then the disarmament of either the Soviet Union
 or the United States would most likely do away with this major cause
 and, thus, with the probability of war.

 But are there motives other than fear which could prompt the
 Soviet Union to try for world conquest? One such motive could be
 economic interest in expansion, which was a basic motivation for the
 initiation of war in the nineteenth century and also for the first two

 World Wars. Exactly here we see the difference between the nature
 of the conflicts in 1914 or 1939 and the present situation. In World

 War I, Germany threatened British markets and the French sources
 of coal and iron; in 1939, Hitler needed territorial conquest for the
 economic expansion he wanted. Today, neither the Soviet Union
 nor the United States has overriding economic interests in the con
 quest of markets and supplies, since a 2 or 3 percent rise in the level
 of national productivity would bring a greater advantage than would
 any military conquest, and, moreover, each has the capital, raw ma
 terial, supplies, and population for a constant increase in its general
 productivity.9

 The more serious possible motive is found in the fear, widely held
 in the United States, that the Soviet Union is out to conquer the

 world for Communism and that, if the United States disarmed,
 Russia would be all the more eager to achieve her wish for world
 domination. This idea of Russian intentions is based on an erroneous
 appreciation of the nature of the present-day Soviet Union. It is true
 that under Lenin and Trotzky the Russian Revolution was aimed at
 conquering the capitalistic world (or at least, Europe) for Com
 munism, partly because the Communist leaders were convinced that
 there was no possibility of success for Communist Russia unless the
 highly industrialized states of Europe (or at least Germany) joined
 their system, and partly because they were prompted by the belief
 that the victory of the Communist revolution in the world would
 bring about the fulfillment of their secular-messianic hopes.

 The failure of these hopes and the ensuing victory of Stalin
 brought about a complete change in the nature of Soviet Com
 muinism. The annihilation of almost all the old Bolsheviks was only
 a symbolic act for the destruction of the old revolutionary idea.
 Stalin's slogan of "socialism in one country" covered one simple aim
 the rapid industrialization of Russia, which the Czarist system had
 not accomplished. Russia repeated the same process of accumulating
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 capital which Western capitalism had gone through in the eighteenth
 and nineteenth centuries. The essential difference is that, while in
 these centuries in the West the sanctions were purely economic, the
 Stalinist system now developed political sanctions of direct terror;
 in addition, it employed socialist ideology to sugar-coat the exploita
 tion of the masses. The Stalinist system was neither a socialist nor
 a revolutionary system, but a state-capitalism based on ruthless
 methods of planning and economic centralization.

 The period of Khrushchevism is characterized by the fact that
 capital accumulation has succeeded to a point where the population
 can enjoy a great deal more consumption and is less forced to make
 sacrifices; as a result, the political terror can be greatly reduced.

 But Khrushchevism has by no means changed the basic character
 of Soviet society in one essential respect: it is not a revolutionary nor
 a socialist regime, but one of the most conservative, class-ridden
 regimes anywhere in the Western world, humanly coercive, econom
 ically effective. While the aim of democratic socialism was the eman
 cipation of man, the overcoming of his alienation, and the eventual
 abolition of the state, the "socialist" slogans used in Soviet Russia
 reflect empty ideologies, and the social reality is the very opposite
 of true socialism. The ruling class of the Soviet Union is no more
 revolutionary than the Renaissance popes were followers of the teach
 ings of Christ. To try to explain Khrushchev by quoting Marx, Lenin,
 or Trotzky shows an utter failure to understand the historical devel
 opment which has taken place in the Soviet Union and an incapacity
 to appreciate the difference between facts and ideologies. It should
 be added that our attitude is the best propaganda service the Russians
 could wish for. Against the facts, they try to convince the workers of

 Western Europe and the peasants in Asia that they represent the
 ideas of socialism, of a classless society, etc. The Western attitude,
 of falling for this propaganda, does exactly what the Russians want:
 to confirm these claims. (Unfortunately very few people except dem
 ocratic socialists have sufficient knowledge of the difference between
 socialism and its distorted and corrupt form which calls itself Soviet
 socialism.)

 The role of Russia is still more emphasized by the fact that Russia
 feels threatened by a potentially expansionist China. Russia one day

 might be in the same position with regard to China as we believe we
 are in relation to Russia. If the threat to Russia from the United States
 were to disappear, Russia could devote her energy to coping with
 the threat from China, unless by universal disarmament this threat

 would cease to exist.
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 The above-mentioned considerations indicate that the dangers
 which might arise if the Soviet Union were not to give up its arma
 ments are more remote than they seem to many. Would the Soviet
 Union use her military superiority to try to occupy the United States
 or Western Europe? Aside from the fact that it would be exceedingly
 difficult, to say the least, for the Soviet Union's agents to run the
 economic and political machines of the United States or Western
 Europe, and aside from the fact that there is no vital need for Russia
 to conquer these territories, it would be most inconvenient to try to
 do so-and for a reason which is generally not sufficiently appreci
 ated. Even the pro-Communist workers in the West have no idea of
 the degree of coercion to which they would have to submit under a
 Soviet system. They, as well as non-Communist workers, would
 oppose the new authorities, who would be forced to use tanks and
 machine guns against the protesting workers. This would encourage
 revolutionary tendencies in the satellite states, or even within the
 Soviet Union, and be most undesirable to the Soviet rulers; it would
 especially endanger Khrushchev's policy of liberalization, and hence
 his whole political position.

 Eventually the Soviet Union might try to exploit its military
 superiority for the penetration of Asia and Africa. This is possible,
 but, with our present policy of the deterrent, it is doubtful whether
 the United States would really be willing to start a thermonuclear

 war in order to prevent the Russians from gaining certain advantages
 in the world outside of Europe and the Americas.

 All these assumptions may be wrong. The position of the pro
 ponents of unilateral disarmament is that the chance that they are
 wrong is much smaller than the chance that the continuation of the
 arms race will finish civilization as we cherish it.

 Some Psychological Considerations

 One cannot discuss the question of what might happen as a result
 of unilateral disarmament-or, for that matter, of any mutual dis
 armament-without examining some psychological arguments. The
 most popular one is that "the Russians cannot be trusted." If "trust"
 is meant in a moral sense, it is unfortunately true that political leaders
 can rarely be trusted. The reason lies in the split between private and
 public morals: the state, having become an idol, justifies any immo
 rality if committed in its interest, while the very same political leaders
 would not commit the same acts if they were acting in behalf of their
 own private interests. However, there is another meaning to "trust
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 in people," a meaning which is much more relevant to the problem
 of politics: the trust that they are sane and rational beings, and that
 they will act accordingly. If I deal with an opponent in whose sanity
 I trust, I can appreciate his motivations and to some extent predict
 them, because there are certain rules and aims, like that of survival or
 that of commensurateness between aims and means, which are com
 mon to all sane people. Hitler could not be trusted because he was
 lacking in sanity, and this very lack destroyed both him and his
 regime. It seems quite clear that the Russian leaders of today are sane
 and rational people; therefore, it is important not only to know what
 they are capable of, but also to predict what they might be motivated
 to do.'0

 This question of the leaders' and the people's sanity leads to
 another consideration which affects us as much as it does the Rus
 sians. In the current discussion on armament control, many argu

 ments are based on the question of what is possible, rather than on
 what is probable. The difference between these two modes of think
 ing is precisely the difference between paranoid and sane thinldng.
 The paranoiac's unshakable conviction in the validity of his delusion
 rests upon the fact that it is logically possible, and, so, unassailable.
 It is logically possible that his wife, children, and colleagues hate
 him and are conspiring to kill him. The patient cannot be convinced
 that his delusion is impossible; he can only be told that it is exceed
 ingly unlikely. While the latter position requires an examination
 and evaluation of the facts and also a certain amount of faith in life,
 the paranoid position can satisfy itself with the possibility alone.
 I submit t-hat our political thinking suffers from such paranoid trends.

 We should be concerned, not with the possibilities, but rather with
 the probabilities. This is the only sane and realistic way of conduct
 ing the affairs of national as well as of individual life.

 Again on the psychological plane, there are certain misunder
 standings of the radical disarmament position which occur in many
 of the discussions. First of all, t-he position of unilateral disarma
 ment has been understood as one of submission and resignation.
 On the contrary, the pacifists as well as the humanist pragmatists
 believe that unilateral disarmament is possible only as an expression
 of a deep spiritual and moral change within ourselves: it is an act
 of courage and resistance-not one of cowardice or surrender. Forms
 of resistance differ in accordance with the respective viewpoints. On
 the other hand, Gandhists and men like King-Hall advocate nonvio
 lent resistance, which undoubtedly requires the maximum of courage
 and faith; they refer to the example of Indian resistance against
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 Britain or Norwegian resistance against the Nazis. This point of view
 is succinctly expressed in Speak Truth to Power (see reference 4):

 Thus, we dissociate ourselves from the basically selfish attitude that
 has been miscalled pacifism, but that might be more accurately described
 as a kind of irresponsible antimilitarism. We dissociate ourselves also from
 utopianism. Though the choice of nonviolence involves a radical change
 in men, it does not require perfection.... We have tried to make it clear
 that readiness to accept suffering-rather than inflict it on others-is the
 essence of the nonviolent life, and that we must be prepared if called upon
 to pay the ultimate price. Obviously, if men are willing to spend billions
 of treasure and countless lives in war, they cannot dismiss the case for non
 violence by saying that in a nonviolent struggle people might be killed!
 It is equally clear that where commitment and the readiness to sacrifice
 are lacking, nonviolent resistance cannot be effective. On the contrary, it
 demands greater discipline, more arduous training, and more courage than
 its violent counterpart."

 Some think of armed resistance, of men and women defending
 their lives and their freedom with rifles, pistols, or knives. It is not
 unrealistic to think that both forms of resistance, nonviolent or violent,
 might deter an aggressor from attacking. At least, it is more realistic
 than to think that the use of thermonuclear weapons could lead to a
 "victory for democracy."

 The proponents of "security by armament" sometimes accuse us
 of having an unrealistic, flatly optimistic picture of the nature of
 man. They remind us that this "perverse human being has a dark,
 illogical, irrational side."'2 They even go so far as to say that "the
 paradox of nuclear deterrence is a variant of the fundamental Chris
 tian paradox. In order to live, we must express our willingness to
 kill and to die."'3 Apart from this crude falsification of Christian
 teaching, we are by no means oblivious of the potential evil within

 man and of the tragic aspect of life. Indeed, there are situations in
 which man must be willing to die in order to live. In the sacrifices
 necessary for violent or nonviolent resistance, I can see an expres
 sion of the acceptance of tragedy and sacrifice. But, there is no
 tragedy or sacrifice in irresponsibility and carelessness: there is no

 meaning or dignity in the idea of the destruction of mankind and of
 civilization. Man has in himself a potential for evil; his whole exist
 ence is beset by dichotomies rooted in the very conditions of his
 existence. But these truly tragic aspects must not be confused with
 the results of stupidity and lack of imagination, with the willingness
 to stake the future of mankind on a gamble.
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 Finally, to take up one last criticism, directed against the position
 of unilateral disarmament: that it is "soft" on Communism. Our
 position is precisely based on the negation of the Soviet principle of
 the omnipotence of the state. Just because the spokesmen for uni
 lateral disarmament are drastically opposed to the supremacy of the
 state, they do not want to grant the state the ever-increasing power
 which is unavoidable in the arms race, and they deny the right of the
 state to make decisions which can lead to the destruction of a great
 part of humanity and can doom future generations. If the basic con
 flict between the Soviet system and the democratic world is the
 question of the defense of the individual against the encroachment of
 an omnipotent state, then, indeed, the position for unilateral dis
 armament is the one which is most radically opposed to the Soviet
 principle.

 After having discussed the case for unilateral disarmament (in
 the broad sense), I want to return to the practical proposition of
 unilateral steps toward disarmament. I do not deny that there are
 risks involved in this limited form of unilateral action but considering
 the fact that the present method of negotiations has produced no
 results and that the chances that they will in the future are rather
 slim, considering furthermore the grave risk involved in the continua
 tion of the arms race, I believe that it is practically and morally justi
 fied to take this risk. At present we are caught in a position with little
 chance for survival, unless we want to take refuge in hopes. If we
 have enough shelters, if there is enough time for a warning and stra
 tegic evacuation of cities, if the "United States' active offenses and
 active defenses can gain control of the military situation after only
 a few exchanges,"'4 we might have only five, or twenty-five, or seventy
 million killed. However, if these conditions do not materialize, "an
 enemy could, by repeated strikes, reach almost any level of death and
 destruction he wished."'5 (And, I assume, the same threat exists for
 the Soviet Union.) In such a situation, "when nations are poised at
 the last moment when an agreement appears possible to end the risk
 of horrifying war, unleashed by fanatics, lunatics or men of ambi
 tion, "16 it is imperative to shake off the inertia of our accustomed
 thinking, to seek for new approaches to the problem, and above all,
 to see new alternatives to the present choices that confront us.
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 Tasks for a World without War

 Introduction

 IF WAR IS ELIMINATED as a way of resolving conflicts, whether through
 the establishment of a world government-limited or otherwise-or by
 some other means, the world of the future will still be confronted by
 a multiplicity of problems. Even without the threat of war, some of
 the next most serious problems which confront mankind would by no
 means be solved completely, although many would be eased. A
 number of these problems by their nature have traditionally de
 pended upon the existence of warfare for their solution. Although
 the revision of boundaries, the redistribution of ethnic groups and the
 allocation of natural resources have often been settled peacefully, in
 most cases the very existence of military power has played a predom
 inant role in determining specific solutions.

 Clearly, if war is to be eliminated, it is important that we find
 substitutes for warfare in the solution of the problems which arise
 between nations and groups of nations. It is important therefore
 that we attempt to form some conception of what those problems
 are likely to be. Sketched in broad strokes, what might the techno
 logical-demographic-economic environment of the world be like in
 the decades ahead?

 Industrial Civilization

 Most of the difculties confronting us today stem from the fact
 that we are living in the middle of an enormous revolution, which is
 characterized primarily by rapid technological change. Never before
 in history has society changed as rapidly as it is changing today. The
 closest parallel to our modem situation occurred about 7,000 years
 ago, when our primitive food-gathering ancestors learned that they
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 could cultivate edible plants and domesticate animals. With the
 emergence of these new techniques, more than 500 persons could
 be supported in areas where previously only one could be supported.

 Before the invention of agriculture, human populations had
 spread throughout the temperate and tropical regions. The world,
 though sparsely populated by our standards, was saturated with
 human beings within the framework of the technology then in exist
 ence. With the techniques available, the whole earth could not have
 supported more than about ten million persons. Following the onset
 of the agricultural revolution, human populations increased rapidly.

 Long before the agricultural revolution came to an end, another
 phase of human existence began with the industrial revolution.

 From its early beginnings, industrial civilization emerged in
 Western Europe, then spread to North America and later to Russia
 and Japan. Today it is transforming China and India. Barring a
 catastrophe, it seems inevitable that machine culture, like agriculture,
 is destined one day to become world-wide.

 One of the results of the industrial revolution was an acceleration
 in the spread of agriculture throughout the world. A second result
 was a dramatic upsurge in the rate of population growth, brought
 about by rapidly decreasing mortality rates. Scientific methods of ag
 riculture made possible higher crop yields. Efficient and rapid trans
 portation systems virtually eliminated large-scale famine. Sanitation
 techniques, immunization, and other medical innovations reduced
 premature deaths among the young. The numbers of human beings
 jumped from about 500 million in 1650 to 2,800 million in 1960.

 Today we are closer to the beginning of the industrial revolution
 than we are to its end. At one end of the economic scale are the
 people of the United States, representing only 6 percent of the world's
 population but consuming about 50 percent of the goods produced
 in the world. At the opposite end of the scale we find the vast popu
 lations which dwell in the greater part of Asia, in parts of Africa, in all
 of Central America, and in parts of South America. Fully 50 percent
 of the world's population live under conditions of extreme poverty,
 with food supplies far less than the minimum required for a healthy
 existence, and with misery and privation the rule rather than the
 exception.

 America's Next Fifty Years

 Many of the problems which confront the world at present in
 volve the difficult nature of the transition from a culture which is
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 primarily agrarian to one which is primarily urban-industrial. The
 United States has traveled down the road of industrialization further
 than any nation. A projection of the basic changes taking place

 within our own society can provide important indications concerning
 the future of a highly industrialized world.

 During the next fifty years it is likely that the population of the
 continental United States will more than double, giving us about
 400 million persons. Because there is little reason to believe that our
 population density will stop much short of the current level in West
 ern Europe, one may expect eventually a population of about 1,000
 million persons. The new additions will be primarily city and town
 oriented. Cities will spread over vast areas. Fifty years from now an
 additional area the size of the state of West Virginia will be
 urbanized. On the Pacific Coast alone, new city expansion may take
 place, totaling fifteen times the present area of the city of Los Angeles.

 As the process of urbanization continues and as our society be
 comes increasingly complex, the requirements for transportation and
 communication facilities will probably increase rapidly. It seems
 likely that during the next fifty years the total ton-mileage of freight

 which must be shipped to support the population will more than
 triple. Inter-city passenger traffic may increase ten-fold, while the
 numbers of telephone conversations and pieces of mail may increase
 seven-fold.

 The processes of mechanization and automation are resulting in
 rapidly increasing rates of both agricultural and industrial produc
 tion per man-hour worked. We might expect during the next fifty
 years a three- to ten-fold increase in agricultural productivity, and
 perhaps a two- to four-fold increase in industrial productivity.

 As in the past, these greater levels of productivity will be achieved
 in part by our consuming vastly greater quantities of raw materials
 and by our feeding greatly increased quantities of energy into the
 industrial network. During the next fifty years it is not unreasonable
 to suppose that the production of basic materials such as steel will
 increase about five-fold and that electrical power production will
 increase another ten-fold. Our total energy demands will probably
 increase four-fold, corresponding to a doubling of energy consump
 tion per person. Even on a per capita basis, our raw-material de

 mands are destined to increase considerably in the decades ahead.
 When we couple this with the expected population growth, it is clear
 that our raw-material demands fifty years from now will dwarf those
 of today.

 Enormous quantities of materials are required to support an indi
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 vidual in the United States. We produce each year, for each person,
 about 1,300 pounds of steel, 23 pounds of copper and 16 pounds of
 lead, in addition to considerable quantities of other metals. Our
 demands for nonmetals are even more impressive. These quantities
 will almost certainly increase considerably in the decades ahead.

 In addition to the materials consumed, the quantities of materials
 which must be in existence in order to support an individual have
 increased steadily. For every person in the United States there are
 probably in existence, together with other metals, about 9 tons of
 steel, over 300 pounds of copper, about 100 pounds of lead, and
 about 200 pounds of zinc. It seems clear that these quantities of
 materials in use will continue to rise. One can expect that by the turn
 of the century the figure for steel will increase to about 15 tons. In the
 first place, the quantities of things which people are willing to buy
 has not as yet reached the saturation level. Second, we must work
 ever harder in order to obtain the raw materials we need. Having
 used up the easily accessible ore deposits, we require a great deal
 more technology, more equipment, more steel, and greater energy
 expenditure to produce a pound of metal today than was required
 in 1900.

 It seems plausible that by the turn of the century steel production
 in the United States will exceed 400 million tons annually. Increasing
 demands for metals will bring about increasing demands for metallic
 ores. As demands increase and as the grades of domestic ores de
 crease, it will become more difficult for us to find supplies of raw
 materials to keep our industrial network functioning. Increasing
 quantities of these materials such as iron ore, bauxite, copper ore, and
 petroleum must come from abroad. By 1980, the United States may
 well be one of the poorest nations in the world with respect to high
 grade raw materials. For the United States, therefore, the next fifty
 years will be characterized by a growing dependence of the United
 States upon the natural resources of other major areas of the world.
 Of course, as industrialization spreads to other areas, competition for
 the earth's resources will increase dramatically.

 Eventually high-grade resources are destined to disappear from
 the earth. Decreasing grades of ores will be compensated for by
 increasing energy consumption. When that time arrives, industrial
 civilization will feed upon the leanest of raw materials-sea water, air,
 ordinary rock, sedimentary deposits such as limestones and phosphate
 rock, and sunlight.

 As grades of ore diminish, industries will become more complex
 and highly integrated. It seems likely that we will eventually reach
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 the point where we shall have vast assemblages of plants, particularly
 in coastal regions, where rock is quarried, uranium and other metals
 are isolated, nitric acid is manufactured, atomic power is generated,
 hydrogen is produced, iron ores are reduced to pig iron, aluminum
 and magnesium metals are prepared, and vast quantities of liquid
 fuels and organic chemicals are manufactured. The single-purpose
 plant is likely to diminish in importance, and eventually to disappear.
 When this time is reached, most of the major industrial areas of the
 world will find it easier to gain their sustenance by applying science
 and technology to the task of processing domestic, low-grade sub
 stances than to look abroad. But before that time is reached, we will
 pass through a period of increasing dependence upon imports. As
 population increases, as new cities emerge and old ones merge, there
 will be increased crowding and a multiplication of the problems
 which have long been characteristic of highly urbanized areas. The
 basic domestic problems in the United States will be those of a
 densely populated industrial nation in which the metropolitan area
 is the basic unit. Regional differences in population patterns will
 disappear.

 Properly planned and financed, the new urban areas could be
 pleasant places in which to live. Unplanned, and in the absence of
 adequate public funds for public facilities and services, a vast nation
 wide slum could emerge in a relatively short time. Indeed our politi
 cal-social-economic situation a few decades from now will depend
 in large part upon our attitudes toward the expenditure of public
 funds, toward long-range planning, and toward the powers of the
 various levels of local, state, and federal government.

 The increasing technological and sociological complexity of our
 society will result in the need for higher levels of education. At the
 turn of the century, more than one out of every three workers were
 unskilled. By 1950 only one in five workers remained unskilled. By
 contrast, our need for professional workers has increased five-fold in
 the last half century. Even more important, our need for profes
 sional workers is still increasing rapidly and seems destined to in
 crease at least another five-fold in the next fifty years. Scientists and
 engineers alone have increased ten-fold in number in the last half
 century.

 The process of automation will result in a considerable dislocation
 of labor in certain industries and in certain localities. The higher pro
 ductivity which will result, reaching perhaps four times that of the
 present level within 50 years, will give rise to several major prob
 lems. Will this result in higher total production or in more leisure?
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 If the end result is higher production, to whom will the goods be sold?
 Can they be absorbed domestically or will they be sold abroad? If the
 end result is more leisure, how will the hours of work and the wages
 be divided? And how will people spend their leisure time? The
 answers to these questions will depend in part upon the decisions
 which are made in the next decade concerning many aspects of for
 eign policy as well as domestic policy.

 The Upsurge of Population

 The population of the world is increasing rapidly. Even more
 important, however, is the fact that the rate of population growth is
 increasing rapidly as well. Between 1850 and 1900 the world popula
 tion grew at a rate of about 0.7 percent per year. During the following
 half century, the average annual rate of increase was 0.9 percent per
 year. Between 1950 and 1956 the annual rate of increase averaged
 1.6 percent. This remarkable increase in the rate of population
 growth has resulted primarily from rapidly lowered death rates.

 We do not have to look far to find the reasons for the rapid decline
 in mortality in the underdeveloped areas. It is now possible to treat

 many of the diseases which are widespread in these areas on a mass
 basis, and control can be achieved at low cost. Insecticides such as
 DDT, vaccines such as BCG, and antibiotics such as penicillin are
 some of the developments which have made control possible on
 a mass basis. For example, widespread spraying of the island of
 Ceylon with DDT resulted in a decrease of mortality by 34 percent
 in one year alone. As a result of the spread of such techniques, the
 population of Costa Rica is growing at a rate of 3.7 percent per year.
 The rates in many other areas are nearly as large: Mexico, 2.9 percent;
 Ceylon, 2.8 percent; Puerto Rico, 2.8 percent-all compared with a
 world average of about 1.6 percent.

 As industrialization spreads to other areas of the world and as
 techniques of birth control are adopted by various cultures, it is
 possible that birth rates will fall. If we assume, for example, that
 the rate of population growth in the West will fall to very low levels
 by 1975 (which may be true in Western Europe but which almost
 certainly will not be true in North America), that rates of growth
 in Japan, Eastern Europe, and Oceania will fall to low levels by the
 turn of the next century, that Africa, South Central Asia, most of Latin
 America and China will pass through the industrial transition in 75
 years, and that a full century will be required for most of the Near
 East, then we arrive at a world population of close to 7 billion before
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 stabilization is approached. No matter how optimistic we are, how
 ever, it is difficult to visualize a set of circumstances not involving
 widespread catastrophe, which can result in the leveling off of world
 population at much less than this figure. The earth may eventually
 be called upon to provide for a substantially higher population than
 this.

 The demographic changes which are taking place in the world,
 particularly in those regions which are still predominantly agrarian,
 are resulting primarily from the application of techniques which are
 relatively inexpensive, require little capital, and which can be spread

 without educating large numbers of persons. The task of controlling
 epidemic and endemic diseases is a relatively easy one, compared
 with the task of increasing food production, improving housing, or
 enlarging the over-all per capita availability of consumer goods. The
 latter necessitates a level of industrialization far above that which
 currently exists in these areas.

 Rates of Development

 In three-quarters of the world, persons are now living at extremely
 low levels of consumption. We can easily appreciate the magnitude
 of the task that is involved in the industrial development of these
 areas when we examine the huge quantities of materials which would
 be required. If all persons in the world were suddenly brought up to
 the level of living now enjoyed by the people of the United States,

 we would have to extract from the earth about 18 billion tons of iron,
 300 million tons of copper, an equal amount of lead and over 200
 million tons of zinc. These totals are well over 100 times the world's
 present annual rate of production. In order to power this newly
 industrialized society, energy would have to be produced at a rate
 equivalent to the burning of about 16 billion tons of coal per year
 a rate roughly 10 times larger than the present one.

 Such a transformation obviously will take time. It is important,
 then, that we inquire into the rates at which industrial growth might
 take place in the future. It is convenient to use as a measure the
 growth of the iron and steel industry, which is the backbone of mod
 ern industrial civilization. Annual steel production, which ranges
 from 9 pounds per person in India to about 1,300 pounds per person in
 the United States, provides one of the best indicators of the industrial
 development of a country.

 In the past such growth has characteristically followed the law
 of compound interest, and we can thus speak in terms of a "doubling
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 time"-the time required to double production capacity. In the early
 stages of expansion of the steel industry in the United States, in Japan,
 and in the Soviet Union, doubling times varied from five to eight
 years. The more rapid rate appears to be characteristic of what is
 now possible with proper application of modern technology. Indeed,
 it appears that since 1953 China has expanded her steel industry with
 a doubling time of less than five years.

 Food production, which is linked with the production of steel,
 can be increased in two ways: by increasing the amount of food pro
 duced per acre and by increasing the numbers of acres cultivated.
 Additional increases in the amounts of food available to human
 beings can be obtained by decreasing the quantities of plant materials
 fed to domestic animals.

 The amount of food produced on a given area of land depends,
 of course, upon the soil and upon climatic conditions. In addition,
 it depends upon the extent to which technology is applied to the
 problem of producing more food. When we look about the world
 we see that there are large variations in the amounts of food pro
 duced per cultivated acre. Food with an energy content of about
 13,000 calories is produced on an average acre in Japan each day.
 The corresponding yield in Western Europe is 7,500 calories. The
 yield in India is about 2,500 calories. These differences do not result
 primarily from differences of soil fertility or of climatic conditions.
 Rather, they are reflections of the extent to which modern agricultural
 knowledge is applied specifically to the attainment of high yields.

 By the proper application of technology, the agricultural areas of
 the world can probably be increased from the present 2,400 million
 acres to about 3,500 million acres. However, very little of this poten
 tial cropland is in Asia. Cultivated land area in Asia can probably
 not be increased by more than 25 percent.

 By far the greatest potential for increased food production is in
 those areas where reclaimed sea water can eventually be used. Today,
 reclaimed sea water is too expensive to be practicable, but, as the
 pressures upon the land increase and as our technology improves,
 we will reach the time when fresh water from the sea will be used to
 irrigate large areas of the world.

 But there is reason to expect their development to take a long time.
 In selected basic industries production can be doubled every few
 years because the construction of factories does not necessitate the
 concerted action of entire populations. A steel plant or a fertilizer
 factory can be built by relatively few persons. By contrast, the time
 scale for changes which involve large segments of a population has
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 in the past been relatively long. The spread of modern agricultural
 techniques has been slow, in part because so many persons must be
 educated. Even with the application of tremendous effort, it has not
 been possible in the past to achieve a sustained increase of agricul
 tural production of more than about 4 percent per year.

 The Challenge

 Next to the abolition of war, the industrialization of the under
 developed areas of the world is perhaps the most formidable task con
 fronting mankind today. Indeed, these two problems cannot be
 divorced from each other. Implicit in any discussion of the abolition
 of war is the assumption that steps will be taken to ensure that depri
 vation is eliminated in these areas.

 A large fraction of the world's population is now starving, but
 there appear to be no technological barriers to the feeding of a
 stable world population several times the present size. Although the
 world population is increasing rapidly, population growth can in
 principle be stopped. Our high-grade resources are disappearing,
 but, given an adequate energy supply, we can live comfortably on
 low-grade resources. Nuclear and other sources of energy appear
 to be adequate for millions of years. Indeed, it is amply clear that

 man can, if he wills it, create a world in which human beings can live
 comfortably and in peace with one another.

 A major obstacle for most countries is accumulation of sufficient
 capital to permit industrialization to progress at a pace commensurate
 with the needs. In many areas agricultural products are now being
 traded with industrialized countries. In some areas nonagricultural
 resources can be traded. If the funds received are expended wisely
 on projects of industrial development, solid foundations for further
 industrialization can be created. But many regions are not blessed

 with adequate resources either to feed themselves or to provide for
 their own internal industrial development, let alone their capacity to
 accumulate capital.

 Without major help from the outside, it is unlikely that the under
 developed nations can industrialize sufficiently rapidly to eliminate
 deprivation. Here lies perhaps the most basic challenge for a world
 which hopes to develop into an era beyond war. To what extent can
 the presently industrialized nations of the world jointly attack this
 problem on a massive scale?

 There is an ample production capacity in the Western world to
 permit rapid world-wide development, were that capacity used
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 wisely. The effort which now goes into the production of the tools
 of war would greatly accelerate rates of industrialization, were it
 transferred to the production of the tools of peace. Great increases in
 production capacity can be forthcoming as the result of automation,
 and, associated with it, increased productivity and decreased capital
 investment per unit of output. Moreover, one of the major problems
 faced by the democratic-capitalistic-industrialized nations is that of
 stabilizing the industrial sectors of their economies; a cooperative
 effort aimed at world-wide industrialization may act as a strong
 stabilizing force.

 If concerted efforts aimed at world-wide industrial development
 are not made, it seems likely that totalitarianism will spread rapidly.
 China is already highly regimented and millions of Asians are im
 pressed by her economic progress. We should not be surprised were
 India to attempt at some future time to emulate China. The pressures
 of eking out an existence may soon force Japan to return to the
 totalitarian fold. Furthermore, with modern techniques of control
 and persuasion, this process may become irreversible.

 We know this to be a fact: it is not the lack of technical knowledge
 or of knowledge of the earth's resources that are the major barriers
 to the evolution of a world in which all individuals have the oppor
 tunity of leading free and abundant lives. The primary hindrance is

 man's apparent inability to devise those social and political institu
 tions which can enable us to apply our technical knowledge at the
 rapid pace the situation demands. Here, no doubt, lies the greatest
 challenge of a future without war.
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 Arms Control through World Law

 TmHE ARE two MAIN ELFMENTS in world law relevant to arms
 control: settling disputes, and ensuring compliance. This dual nature
 of the world law task needs stressing at the outset because the first of
 the two jobs, dispute-settling, is usually slighted in discussions of this
 kind. Too often it seems to be assumed that, if somehow we could
 only create a decisively powerful intemational police force under
 central control in a relatively disarmed world, the problem of achiev
 ing world law would be largely solved. This assumption contains a
 pair of fatal flaws.

 The first flaw is this: before a police force is sent into action to
 deal with an international quarrel, except in the case of overt violence
 directly witnessed or verified by the force, there must first be a
 decision on who is right and who is wrong in the quarrel. Since most
 quarrels nowadays are the result, not of clean-cut lawless invasions,
 but of complex and subtle clashes of alleged rights, this settling of
 the rights and wrongs of the situation requires a body of principles
 to guide the decision and an impartial mechanism to apply the prin
 ciples-both acceptable to the states affected.

 The second flaw is this: a relatively disarmed world with a power
 ful international force is not going to come into existence except as
 a satisfactory dispute-settling system is developed simultaneously.
 Armaments have not been built up entirely out of sheer "cussedness."
 They have been built up, in part at least, to perform a legitimate
 function: that of trying to protect the state against wrongful infringe
 ments of its rights, including its right to security. It follows that we
 cannot merely get rid of armaments and leave a vacuum. Something
 has to be put in their place. In the human story that "something"
 has always been law.
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 The general approach of this essay will differ from some earlier
 treatments of the subject. Here the attempt will be to describe, not
 just an end result, but a process. That is, the primary effort will be,
 not to draw a blueprint of an idealized system of world law and arms
 control, but to inquire whether it is possible now to begin a series of
 gradual and phased steps that ultimately could lead to something
 approximating such an idealized system.

 This approach is suggested by the thought that our plan for
 building up world law must match our plan for disarming. We reject
 sweeping Russian proposals for total disarmament in a few years as
 unrealistic. We propose gradual and phased disarmament, with the
 strength of the central international police force rising as the strength
 of national armaments falls, until the international force in effect
 outweighs the national. A program for achieving world law to match
 this arms-reduction program, then, would not be one of a sweeping
 revision of the United Nations Charter within a few years to create a
 limited World Government. Such a program, rather, must gradually
 strengthen the body, the machinery, and the acceptance of law for
 settling international differences-not before, not after, but contem
 poraneous with and in phase with the reduction of armaments. Con
 sequently, just as we may envisage a world in which an international
 armed force will decisively outrank the national, so we may envision
 a world in which an international rule of law will eventually outrank
 national license and self-judging.

 Settling Disputes

 Before we can discuss how disputes should be settled in a world
 of law and reduced arms, we should look round and ask what kind of
 disputes we have to deal with in today's world. In so doing, we must
 distinguish actual active disputes from generalized tensions and un
 pleasantness between states. Strain and struggle, suspicion and exas
 peration, must for our purposes be taken as given quantities on the
 international scene. Our concern here is how to keep them from
 breaking the peace.

 In discussions of the problem of arms control and war prevention,
 one often gets the impression that the actual onset of hostilities is
 treated as a kind of mathematical abstraction. The concept that "A
 attacks B" or "B attacks A" is taken as a given quantity, and various
 deductions and equations are then based upon this concept. (This is
 like a classical opening in a murder mystery: the corpse is found in
 the library; the murder is a given quantity; and the story proceeds
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 from there.) Much of the elaborate analysis of deterrence and arms
 control policy will be found on close examination to assume that a
 major attack will come about either as the result of a "pre-emptive
 strike" by a power which has no better reason for striking than a con
 viction that it has a certain ratio of military superiority, or as the result
 of an "accident" based on a mistaken notion that another power had
 launched a major attack.

 Both these ways of setting off a war are within the realm of possi
 bility and must be reckoned with, but to treat them as almost the only
 ways in which war starts is to give an air of unreality to discussion
 and planning. Most wars nowadays are set off by a specific dispute,
 not by a vague state of tension or rivalry. Until you identify what the
 nature of the dispute is, and where it is, and what countries and issues
 it involves, and how big it is, you cannot very well discuss either how
 to prevent its breaking into war or how to anticipate the form that
 any such war would take.

 As this essay is being written, four active disputes are prominent
 on the front pages and in the editorial columns. The first is the Berlin
 crisis, which stems mainly from the right claimed by the USSR to
 relieve itself of its obligations by full recognition of the German
 Democratic Republic, and thus allegedly to destroy all Western right
 of access to West Berlin. The second is the Sino-Indian boundary
 dispute, with both sides claiming a number of frontier territories as
 of legal right. The third is the continued stoppage by Egypt of Israel
 connected shipping desiring to transit the Suez Canal, under claim
 of alleged belligerent rights. The fourth is the real or threatened
 interference with foreign rights in Cuba. Perhaps one should add,
 in view of World Refugee Year, the continuing dispute about the
 rights of Arab refugees from Palestine. Other controversies around
 the world include assorted disputes over national boundaries and a
 number of clashes over the relative rights of co-riparians to the use
 of waters of international rivers.

 All of these quarrels have several common features of prime sig
 nificance for our purposes: they involve claims of legal rights by both
 sides; questions of international law are imbedded in them all-some
 times as many as a dozen; and thus in no single case could an interna
 tional enforcement agency be automatically or administratively set
 in motion against one of the parties.

 These examples should serve as a useful corrective to the com
 monly heard assumption that today's major disputes are all political,
 not legal. In one loose sense, these disputes are "political" because
 the parties insist on trying to solve them by political rather than legal
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 means. That misses the point. The point is that, in their inherent
 nature and quality, these controversies have legal questions at their
 core. Of course, there are other controversies involving changes in
 existing legal relations that are diplomatic and political in their very
 nature, such as the future of Germany and the recognition of the
 People's Republic of China. But as to the essentially legal disputes,
 they are being handled by nonlegal means, not because their intrinsic
 nature compels this course, but because the parties do not choose to
 settle them by legal means. The problem is not "can't"-it is "won't."
 Thus, the nationalization of the Universal Suez Company gave rise
 to what was basically a legal dispute. It became political because of
 the way it was handled.

 Since Hungary and Suez there has not been a case of overt and
 violent invasion of another's territory by force of arms. Even in these
 two instances the invaders made emphatic claims of legal justifica
 tion: in the case of Hungary, "invitation"; in the case of Suez, "pro
 tection" of the Canal under treaty right.

 Simple Invasions. The lesson seems to be that, while the problem
 of protection from old-fashioned open attack or overrunning of boun
 daries will continue to exist, it is not the largest and certainly not the
 hardest part of the world law task. But it is definitely a part, and we
 should therefore quickly take note of the specific question of how to
 deal with it. Let us assume that mobile units of the international
 force are gradually built up at key points in the world, with their
 strength and number increasing as arms reduction progresses. The
 force will have an administrative body exercising immediate control
 over its actions. In the case of a simple, gross invasion, reported by
 an inspector who witnesses it or verifies it by observation, there
 would be neither time nor occasion for anything other than a direct
 administrative decision by the force's controlling body to order the
 invaders to halt and retire, and to back the order by immediately
 moving international units to the scene.

 Similarly, if an imminent offensive aerial or missile attack were
 detected, the right of an international force to take direct action
 would be clear.

 Ample analogy can be found in domestic law for the distinction
 between this kind of peremptory administrative action in emergencies
 and the normal procedures of law enforcement. Thus, a police officer
 who sees a burglar climbing through the window of a church can on
 his own authority make the decision to arrest him on the spot and may
 use such force as is necessary. By contrast, recall the case of the two
 ministers who both claimed the legal right to the pulpit of a church in
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 Brooklyn. If the policeman on the beat had been called in, could he
 have made a legal decision between the two and then have arrested
 and detained the loser? Certainly not. The normal domestic law
 enforcement procedure always involves the judicial function, in the
 issuance of warrants, informations, indictments, and, of course, con
 victions and sentences.

 Since the function of the police includes not only defending right
 against wrong, but also preventing breaches of the peace as such, an
 international force should also have the power, wherever violence has
 occurred or is imminent, to step into contested territories and prevent
 further clashes. Thus, just as such a force might have been able to act
 to stop the invasion of South Korea by North Korea, so also it might
 even occupy disputed areas between China and India for the sole
 purpose of preventing violence-recognizing that the ultimate ques
 tion of legal rights in particular territories must later be settled by
 other means.

 It would be highly desirable to work out more detailed under
 standings on the conditions under which virtually automatic action
 by an international force could take place. Secretary Herter has
 stressed "the need to create certain universally accepted rules of law
 which, if followed, would prevent all nations from attacking other
 nations."

 Clashes of Alleged Legal Rights. Let us now see what can be done
 about the commoner type of quarrel involving more complex ques
 tions of legal rights. It must be stressed again that the function of
 a legal order here is not merely to restrain any violence that might
 grow out of these disagreements, but also to assure all nations that
 they can safely disarm because all their rights-not just their right
 to be free from deliberate unexcused physical aggression-will be
 systematically and fairly protected.

 The Body of Law. The first requisite of a system of world law
 competent to dispose of disputes and protect rights is a body of law
 that is both accessible and acceptable. The present body of inter
 national law is capable of substantial improvement on both these
 scores. Moreover, in line with our main approach of stressing actions
 that can be taken now to move us gradually toward our idealized
 objective, we should particularly note that this improvement can be
 undertaken, and is being undertaken, on an increasing scale by the
 techniques of both research and diplomacy.

 As to the accessibility of existing law: much of the principal
 material, such as current treaties, is reasonably available. But there
 is nothing in international law to compare with either the complete
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 ness or the convenience of an ordinary domestic law library, with
 its up-to-date digests, key-number system, elaborate cross-reference
 and finding aids, definitive reporting and annotation systems, loose
 leaf services, and the like. The multifarious sources of customary
 international law in particular are scattered and unorganized. The
 same is largely true of international law decisions to be found in
 opinions of national courts throughout the world. The prosaic task
 of simply finding and publishing and adequately indexing the law
 we already have may seem a far cry from visions of a world living
 under law. But how can you live under law if you cannot find out
 what it is?

 Even if all the existing law were accessible, this would be only
 a start. The larger part of the task is to develop a body of law
 acceptable to more than ninety nations. International law as we
 know it is largely the handiwork of Western Christendom. Many
 states do not think of it as their law, but rather as a legacy from the
 days of imperialism. It there anything we can do-and do now
 about this?

 A solution sometimes proposed is to create an international
 legislative body comparable to Congress, to pass binding interna
 tional laws. People favoring this course sometimes ask, "How can
 you have world law if you have no world legislature?" Such people
 are surprised to learn that by far the greatest part of Anglo-American
 law was not the product of legislation at all, but of judicial decision.
 In any event, since our approach calls for actions that can be
 initiated now in phase with gradual disarmament, we must face the
 fact that states are not going to agree to a general world legislature
 in the foreseeable future. The distinctive feature of legislation, as
 distinguished from making new law by multilateral treaty, is that the
 treaty binds only those who agree to it, while legislation can bind
 a minority over its protest. Does anyone seriously suppose that
 today's nations, including our own, would entrust the changing of
 their basic legal rights to legislative action by any coalition of other
 states that might be able to assemble the necessary voting majority?

 There are three major sources of law specified in the Statue of
 the International Court of Justice. These are customary law, treaties,
 and the "general principles of law recognized by civilized nations."
 It is the last two that hold the greatest promise for our purposes,
 because their acceptability is built into them.

 The reference to "general principles" seems to mean this: if you
 can delve into the basic legal principles developed within the major
 legal systems-such as Common Law, Civil Law, Islamic, Hindu,
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 Jewish, Chinese, Japanese, African, and Soviet-and find a common
 element, that common element becomes elevated to the status of
 international law. The tentative conclusion reached by Wilfred Jenks
 in his book, The Common Law of Mankind, is that there is a surpris
 ing degree of consensus among these systems on the great principles
 relevant to international peace, such as the principles that the sover
 eign is under the law, that disputes must be decided through inde
 pendent third-party adjudication, that the right of self-defense is sub
 ject to certain defined limitations, that agreements must be kept and
 are released only in a small number of named situations, that ac
 quired rights (with some exceptions) are to be protected, that there
 is a duty to consult before acting to affect the rights of others ad
 versely, and that harm to others without justification is a legal wrong.
 Beyond these broad principles, there are many others that are more
 specific.. For example, the Duke University project on illegal propa
 ganda is investigating the possibility of applying such general prin
 ciples as the wrongfulness of using words to harm, and the culpability
 of incitement to harm, to the problem of intermational propaganda.

 The acceptability of this source of law lies in the fact that, when
 you cite it, you are not shoving alien concepts down the throats of
 countries who had nothing to say about forming those concepts;
 rather, you are merely reminding them of their own deepest legal
 traditions. The dificulty with this source-and it is not an insuper
 able one-is that an immense amount of far-flung research is obvi
 ously necessary if these general principles are first to be distilled
 from the many different systems, then analyzed and compared to
 find a true consensus. Semantic difficulties abound, and one must
 constantly ask whether apparently similar words really mean the
 same thing. This is a rich opportunity for present research, and at
 least two law schools, Cornell and Duke, have launched several
 projects in this area.

 Treaties as a source of law also enjoy the advantage of inherent
 acceptability for the obvious reason that they are the product of
 the voluntary act of the party bound. This point is of particular
 interest when the question is raised of acceptability of world law
 to Communist countries. Andrei Vyshinski has written: "The Soviet
 theory of international law considers treaties . . . to be the main
 source of international law. Their legal significance and validity
 must be unconditionally observed."

 The more we can, through energetic diplomacy, blanket trouble
 some new areas of international relations with law-making treaties,
 the more we shall increase the chances of creating a body of law
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 that is both made to order for current needs and endowed with
 maximum prospects of acceptability. We already cover large seg
 ments of activity in this way-civil aviation, postal service, narcotics
 and white-slave traffic, patents and copyrights, and so on. Recently,
 a good start was made on an agreed regime in Antarctica. In the
 same way, without waiting for an international legislature, we should
 be getting on with possible codes on Atomic Energy, International
 Propaganda, Space Law, the Law of International Rivers, protection
 of private international investment, and a number of other current
 fast-moving subjects.

 Indeed, the British have suggested that what we need most
 now is a "code of co-existence" which would define in precise form
 those activities of states which would no longer be permitted, such
 as hostile propaganda, economic warfare and subversion.

 The creation of new law through treaties should be accompanied
 by the clarifying of existing law through codification and restate
 ment. This is primarily the responsibility of the International Law
 Commission of the United Nations. This Commission has had some
 successes and many frustrations. Its work could be facilitated in a
 number of practical ways not involving any Charter amendments,
 including such obvious and down-to-earth changes as putting the

 members on a full-time basis with adequate funds at their disposal
 to hire staff and handle efficiently the volume of complex work ex
 pected of them.

 What is most directly relevant to the present analysis, of course,
 is a disarmament treaty. Indeed, if we could only postulate a highly
 intelligent self-interest in each of the parties, such a treaty, in addi
 tion to its enormous intrinsic value, might have the added value of
 being the vehicle by which an unusual advance is accomplished in
 dispute-settling under law. The hypothetical process could run
 as follows: hypothesis 1, all parties sincerely want a disarmament
 treaty that works; hypothesis 2, all parties are wise enough to rea
 lize that, as Louis B. Sohn points out in the opening passages of
 his paper, "Adjudication and Enforcement in Arms Control," a dis
 armament treaty will work best if it has an impartial dispute-settling
 mechanism built into it to handle controversies on interpretation.

 If this kind of clause were tried in a disarmament treaty and if
 it worked well, it could be extended to more and more treaties until
 a considerable part of international relations had been effectively
 brought within an orbit of impartial adjudication under law.

 The Machinery of Law. So far we have considered the body of
 world law, and have examined ways in which it could be gradually
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 strengthened, diversified, modernized, and made more universally
 acceptable, without waiting for any dramatic change in world or
 ganization. But how about the machinery of world law? Can this
 too be strengthened, diversified, modernized, and made more uni
 versally acceptable by a gradual process that is within the realm
 of reasonable possibility? The answer is that it can.

 There is now only one court of general international jurisdiction,
 the International Court of Justice at the Hague, which is the judicial
 arm of the United Nations. As matters now stand, it is as if, in
 domestic law, you had to run to the Supreme Court every time you
 had a dented fender or a back alimony claim. Of course, with the
 present scarcity of business in the Court-about one and one-half
 contentious cases are decided per year-the awkwardness of having
 only one such court does not make itself seriously felt. But we are
 assuming that, as disarmament progresses, and as the body of world
 law is built up, resort to judicial settlement will increase-if con
 venient judicial tribunals are available.

 As a blueprint for an ultimate optimum system, to be accom
 plished by an intelligent revision of the United Nations Charter,
 the judicial, arbitral, and conciliation structure set forth in Clark
 and Sohn's World Peace through World Law would be difficult to
 improve upon. Since the present essay attempts to begin with steps
 that can be taken at once, and since the assumption of an extensive
 revision of the United Nations Charter in the near future does not
 seem a realistic one, the effort will be to show first that considerable
 diversity and flexibility could be gradually achieved within the
 present Charter and Court Statute if certain statutory sections were
 exploited to the full.

 Article 26 of the Statute provides:

 The Court may from time to time form one or more chambers, composed
 of three or more judges as the Court may determine, for dealing with
 particular categories of cases.

 Thus, a panel of three or five could be set up to handle all inter
 pretation disputes under a disarmament treaty. Again, since the
 Court can sit anywhere in the world, presumably it could assign
 particular panels to sit from time to time in different regions of the
 world, and thus approximate the regional court system that many
 people have urged. This same freedom to travel would even permit
 the Court or its panels to ride circuit and thus increase its accessi
 bility even more.

 Article 50 of the Court's Statute states:
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 The Court may, at any time, entrust any individual, body, bureau, com
 mission, or other organization that it may select, with the task of carrying
 out an enquiry or giving an expert opinion.

 This opens vast possibilities for dealing with a large volume of
 detailed business. It is a familiar experience in administrative law to
 find that the bulk of the business is disposed of at various stages of
 fact-finding and opinion-rendering by referees, hearing examiners,
 masters, and assessors. By a skillful use of this Article, the Court
 could, if the amount of business required, in effect set up the equiva
 lent of a hierarchy of lower courts, the only difference being that
 the lower bodies could only render opinions and not judgments. But
 for a large proportion of litigants, an adverse fact-finding or expert
 opinion is a sufficient signal to induce retiring from the field. Under
 a disarmament treaty, such a system could be used to handle detailed
 controversies of interpretation in the first instance, right in the region.

 Article 41 of the Statute provides:

 The Court shall have the power to indicate, if it considers that circum
 stances so require, any provisional measures which ought to be taken to
 preserve the respective rights of either party.

 Thus, the Court can issue the equivalent of a temporary injunction
 to stop an alleged disarmament violation, for example, pending a

 more complete hearing on the merits.
 This, then, is a sampling of the possibilities for finding variety

 and flexibility within the present constitutional framework of the
 Court. These and similar moves, supplemented when appropriate by
 special tribunals outside the United Nations, such as the Court of
 the European Economic Community, should make it possible to
 achieve a large part of the desirable improvement in world judicial
 machinery, even prior to the time when a more perfect structure
 can be achieved through a revision of the United Nations Charter.

 If these various expedients were reasonably successful, the "habit
 of law" would gradually increase to the point which would make
 constructive United Nations Charter revision more realistically
 possible than it now is. As states become accustomed to the ad
 vantages of a convenient and impartial settlement of disputes, they
 will more readily favor building into the structure of the United
 Nations Charter those advantages which under the gradual process
 were worked out by comparatively makeshift means.

 This is not unlike the evolutionary process of change by which
 the United Nations has been transformed in other respects: the
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 growth of the function of the Secretary-General; the creation of the
 small police force; and the enhanced role of the General Assembly,
 including the device of the investigatory commission, employed in
 the Laotian case. Just as any future United Nations Charter revision

 might well ratify and incorporate these de facto changes, so it might
 also incorporate and improve upon the changes in the scope and
 variety of dispute-settling mechanisms worked out within the present
 Charter and Statute.

 It is to be hoped that the confidence in international tribunals
 created during the first stage of growth here described would permit
 the members of the United Nations to accept the more complete
 and regular kind of judicial, arbitral, and conciliatory system de
 scribed by Clark and Sohn. This system (which should be studied
 in its full form in World Peace through World Law, if justice is to
 be done it) includes: a revised and strengthened International Court
 of Justice; a World Equity Tribunal to hear cases that cannot be
 settled on essentially legal principles; a World Conciliation Board
 to help the parties to arrive at voluntary settlements, whether legal
 or nonlegal, by the techniques of mediation and conciliation; Re
 gional Courts of the United Nations, whose jurisdiction would ex
 tend, among other items, to certain international offenses of private
 parties and to questions of inspection under arms control, and
 from which appeals would lie to the International Court of Justice;
 a United Nations police force; and an Attorney-General of the
 United Nations, who would have the responsibility for the prosecu
 tion of offenses and for the general direction of the police force.

 Up to this point, the conclusion is that, if we first make the most
 of the opportunities now realistically available to us, we can steadily
 build up both the body and the machinery of world law in such a
 way as to set the stage for the eventual acceptance of an optimum
 system of world law, and at every step of the way we can gradually
 transfer to law the function of protecting legitimate national rights,
 and so permit nations, with growing confidence, to reduce their
 national armaments.

 Ensuring Compliance

 Now that we have examined the problem of settling who is right
 and who is wrong-which nation shall feel the lash of international
 enforcement, and which nation shall sit by, wearing the smile of
 vindicated righteousness-we are entitled to consider the process of
 enforcement itself. One or two observations should be made to
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 place this element in proper perspective. The first is that the part
 to be played by physical force in the attainment of compliance with

 world law is probably not as great as is usually supposed. There is
 only one recorded case of disobedience to a final judgment of the
 International Court of Justice; and among the hundreds of arbitral
 decisions and thousands of other decisions of international tribunals,
 there is only a handful of cases in which any question of noncom
 pliance can be found. The lesson seems to be that, if we can obtain
 acceptance of the body of law and of the machinery of law by the
 nations affected, compliance will generally follow. In other words,
 once a country has so far accepted the body of law and the tribunal
 as to entrust a case to it, it is "in so deep" that noncompliance with
 the decision finally rendered becomes unthinkable.

 The second observation is that physical force is only one item in
 the armory of sanctions for compliance with law. The enforcement

 measures now available include diplomatic pressures, economic
 measures, attachment of property belonging to the debtor state,
 enforcement through national courts, various kinds of enforcement
 through international organizations, and enforcement measures
 under international arrangements apart from the United Nations.
 A good example of a device of obvious potency for inducing com
 pliance without the use of force is that of the International Civil
 Aviation Organization. If its Council finds that a member nation
 has refused to comply with a final decision of the International Court
 of Justice or of an arbitral body, the contracting states undertake not
 to allow the airlines of the offending state to operate in their territory.
 A more crushing sanction could hardly be imagined. This sanction
 is the equivalent of a death sentence for the international air com

 merce of the recalcitrant state. The availability of such measures as
 this should serve as a reminder that the strengthening of enforce

 ment of world law should proceed, not just through the strengthen
 ing of methods employing force, but equally through the strength
 ening of every other kind of diplomatic, economic, and collective
 pressure that can be devised. The Collective Measures Committee of
 the United Nations has indicated in its reports some of the ways
 this strengthening could be accomplished.

 The nature of a possible international security force remains to
 be considered. Any attempt at picturing such a force at this point
 in time must necessarily be viewed as merely illustrative of what
 could conceivably be done, since details about the size, composition,
 and disposition of such a force will in fact depend upon a host of
 variables which cannot now be settled.
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 The idea of an international military force is not entirely new.
 As long ago as 1910, the United States Congress, in 36 U.S. Statutes
 at Large 885, suggested creating a commission which would study
 "constituting the combined navies of the world [into] an interna
 tional force for the preservation of universal peace" in connection

 with arms limitations. In 1919, a joint military force under an inter
 national general staff was proposed by the French government, and
 the suggestion was renewed in more detailed form by the same gov
 ernment in 1932, in both instances in connection with disarmament
 proposals.

 At the Dumbarton Oaks Conference in 1944, both the Soviet
 Union and the Chinese delegation called for an international air
 force. The result was a provision in Article 45 of the Charter, which
 obliges member states to "hold immediately available national air
 force contingents for combined international enforcement action."
 The Charter provides for national contingents for international en
 forcement action, but this obligation was to arise only upon the
 conclusion of special agreements, and these agreements have never
 been made. As a result, the United Nations forces assembled for
 action in Korea in 1950 and in the Middle East in 1956 were not the
 result of a regular advance creation of available contingents. The
 Korean force became largely the responsibility of the United States
 to assemble from among nations willing to contribute. The Middle
 East force was largely made up of contingents furnished by nations
 with relatively small military forces.

 An international armed force for a world of disarmament and
 world law would have to be quite differently constituted from either
 of these. As to the size of such an ultimate force, the common-sense
 formula now being advocated by the United States is this: the size
 of national armaments should be gradually reduced, and the size of
 the international armed force should be gradually increased, until
 the point is reached at which the strength of the international force
 is superior to that of any nation or combination of nations with which
 it might reasonably be expected to have to deal. This formulation
 indicates that the size of the international security force cannot be
 stated in absolute terms, but will depend on the relative size of
 national armaments at any given point. Theoretically, an absolute
 limit beneath which national armaments cannot be expected to fall

 might be stated, since a certain minimum would always be con
 sidered appropriate for the maintenance of internal order. As for
 adding up the combined strength of the combinations of nations
 that might have to be dealt with, this does not mean that the central

 1051



 ARTHUR LARSON

 force would have to be greater than the forces of all of the countries
 in the world combined. A common-sense judgment would have to
 be made on realistic possible aggregations, and the size of the inter
 national force calculated accordingly. It has been estimated that,
 on t-he assumption of a reasonably successful disarmament process,
 the size of the international force might ultimately be around 500,000.

 Because of the potential idealistic appeal of this kind of force,
 coupled with the provision of good salaries and incidental benefits,
 it should be possible to staff such a force with young people of high
 quality, without the necessity for any kind of international selective
 service. The distribution by nationalities should be such that no
 single nation would have more than a very small percentage of the
 force represented. The nationalities should not be clustered into
 separate units, but should be commingled throughout the force, for
 obvious reasons. Similarly, the command structure should be sub
 ject to regular rotation among nationalities. The force should be
 stationed at its own bases at strategic points around the world. It
 should be liberally equipped with air-transport facilities, paratroop
 equipment, and other aids to mobility, because of the unusual im
 portance of its ability to reach trouble spots promptly.

 The planning for the size and composition of the international
 force must constantly look in two directions. It must aspire to
 sufficient size and effectiveness to do the job assigned to it. On the
 other hand, it should be so adjusted, both as to size and as to detailed
 constitution, that it will not give rise to fears of a Frankenstein
 monster that will take over the world. Although superficially the
 postulated mathematical preponderance of strength in the central
 force might seem to lend some support to such fears, a closer look
 at the realities of such a situation will serve to dispel them. The
 force would be made up of people drawn from dozens of nationali
 ties, all of whom expect to serve for a limited time and then resume
 their normal lives and friendships in their home countries. Such
 people are going to have small appetite for becoming the hated tools
 of some power-mad potential world dictator. Moreover, the force
 will be widely scattered geographically, and will have a rotating
 command; thus, having no single national industrial base to sup
 port it, it will be incapable of any sustained autonomous activity.

 A force of this size and character could presumably be built up
 gradually without a revision of the United Nations Charter, since
 we have the precedent of the Middle East force to build on. As
 indicated earlier, under the Clark and Sohn proposal such a force
 would be subject to the direction of an Attorney-General. Until such
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 an office is created by amendment to the Charter, it might be
 desirable to have the staff of the force responsible to the Secretary
 General, who is in the logical position to take executive action. The
 United Nations Charter now contains in Article 94(2) a permissive
 provision under which a party seeking enforcement of a decision by
 the International Court "may' apply to the Security Council, which
 then "may" make recommendations or decide upon measures-which

 might include using the security force. Although the point may be
 debatable, this vague permissive procedure ought not by implication
 exclude other enforcement procedures for which general authority
 may be found in the Charter.

 So far, we have contemplated the use of an international force
 only when there has been (a) an administrative decision to stop an
 overt invasion actually observed, and (b) an authoritative determi
 nation of rights by the impartial dispute-settling structure.

 For this reason, it seems possible to entrust its direction to an
 officer such as an Attorney-General or Secretary-General. The range
 of policy decision or discretion will have been reduced to the mini
 mum by the precise rules governing automatic action by the force
 and by the assumption of responsibility by the dispute-settling
 mechanism in less precise situations. Conceivably, a political body,
 such as the Security Council or General Assembly, should have the
 power to overrule the officer and stop action by the force. But
 should there be, in addition, the possibility of initiating action by
 the international security force through a decision of a political
 body? The only important type of case in which this might seem
 appropriate would be the necessity of dealing with some outlaw
 nation or group not a party to the system of disarmament and law
 which this discussion assumes. In relation to such a troublesome
 outsider, the disarmament collectivity would be somewhat in the
 position of a sovereign nation which must necessarily decide the
 question of a declaration of war by political means. But in relation
 to the members of the collectivity, the situation is entirely different.
 To apply central force to them as a result of political decision would
 be comparable to the bill of attainder and other ancient attempts
 by nonjudicial domestic bodies to arrogate to themselves the right
 to apply punishments directly by vote of a deliberative assembly.
 The hazards of entrusting this power to a political body are some
 what the same as the hazards which made the bill of attainder and
 similar procedures anathema to our sense of fair play. No matter
 how the present imperfect voting system might be revised, is there
 any great likelihood that assurances satisfactory to United Nations
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 members can be devised against the fear that some kind of political
 coalition of nations might "gang up" on a minority and enforce its
 will through the use of the international security force?

 Conclusion

 It is a good thing, even at this early stage of arms-control dis
 cussion, to hold up a picture of the system of world law and arms
 control toward which we would like to strive. This is useful to give
 direction to our efforts, and it is useful to enlist the support of
 people everywhere who are eager for a plan that is full of hope and
 daring. But it must not be a plan that reminds us of that oldest of
 all jokes, the story of the farmer who, after several futile attempts to
 give directions to a motorist, concludes, "Mister, you can't get there
 from here."

 This essay, then, has tried to depict a world of law and how
 to get there from here, in such a way as to satisfy the aspirations
 of the strife-weary without offending the common sense of the tough
 minded. At this point, someone may once more cite Lloyd George's
 dictum that the most dangerous thing in the world is to try to leap a
 chasm in two jumps. That depends. If the longest distance you can
 leap is fifteen feet, and if the chasm is a hundred feet across, one
 leap can be rather dangerous too, and it might be better if you

 walked down and climbed up a step at a time.
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 Compiled and Annotated by CHRISTOPHER WRIGHT

 TIH DISCUSSIONS of arms-control problems cited below suggest five major
 lines of inquiry emphasizing respectively: (i) national security and mili
 tary strategy, (ii) the implications for mankind of national strife with

 modem weapons, (iii) techniques of control, (iv) domestic and inter
 national negotiations, and (v) the economic, legal, and other implications
 of arms-control mechanisms.

 Those discussions relating most specifically to consideration of each of
 these lines of inquiry can be grouped respectively as follows:

 (i) 21, 24, 31, 39, 63, 71, 72.
 (ii) 32, 51, 52, 62, 65, 70.
 (iii) 1, 9, 15, 17, 27, 46, 54.
 (iv) 28, 34, 35, 41, 50, 55, 60.
 (v) 9, 38, 59.

 The study of arms control has been uneven in its emphasis and too often
 obscured by an uncritical assumption of incompatibility between military
 security and arms control, of compatibility between arms control and dis
 armament, or of the immediate peaceful benefits to be derived from the
 control of known weapons. Important studies of these subjects are now
 under way which may considerably enhance the bibliography of arms
 control literature. Those discussions which are now most directly relevant
 to the study of nuclear-arms control because of their official character,
 timeliness, completeness, or exclusive devotion to an important aspect of
 the subject are marked with an asterisk.

 Outstanding among groups studying arms control is the United States
 Senate Subcommittee on Disarmament of the Committee on Foreign Re
 lations, which has published documents covering many aspects of arms
 control and reflecting the views of many experts and policy maters. Entry 9
 is of particular relevance to most lines of inquiry. The Joint Committee
 on Atomic Energy of the United States Congress is also publishing hear
 ings on technical aspects of a supervised nuclear-weapons test ban.
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 Abstracting journals, bibliographies, or general sources of ideas and
 information concerning arms-control studies or activities are referred to
 in 20, 30, 33, 52, and 64.

 A. Public Documents

 Unless otherwise noted, all documents are printed in Washington, D.C., by the
 United States Government Printing Office.
 * 1. Department of State. A Report on the International Control of

 Atomic Energy. Department of State Publication 2498, 1946. 61
 pages.

 This is the "Acheson-Lilienthal Report," which initiated ex
 tensive studies and discussions on technical means for controlling
 nuclear-weapons production. The relation of these control re
 quirements to the political requirements which must complement
 them is illustrated in the following two State Department pub
 lications.

 * 2. - International Control of Atomic Energy: Growth of a Policy.
 Department of State Publication 2702, 1946. 281 pages.

 * 3. International Control of Atomic Energy: Policy at the Cross
 roads. Department of State Publication 3161, 1948. 251 pages.

 These two publications are informal, summary records of
 policy developments between 6 August 1945 and 17 May 1948.

 * 4. - "Text of Antarctic Treaty," The Department of State Bulle
 tin. Vol. XLI, No. 1069 (21 December 1959), 914-917.

 This treaty, initialed by twelve nations, including the United
 States and the Soviet Union, on 1 December 1959, prohibits any
 measures of a military nature in Antarctica (Article I) and any
 nuclear explosions except by special agreement (Article V), and
 provides for routine reporting of activities and for inspection of
 facilities by special observers with complete freedom of access
 in Antarctica.

 5. Executive Office of the President, Disarmament Staff. Reference
 Documents on Disarmament Matters: Background Series [Dl
 D65], 1956-1958. ca. 500 pages.

 This series of documents consists primarily of UN and Con
 gressional resolutions, public statements by the Secretary of State
 and letters exchanged by President Eisenhower and Marshal
 Bulganin. Consult the Department of State Bulletin and The
 New York Times (indexed under Armaments Control) for similar
 documents produced since 1958.

 * 6. United Nations Atomic Energy Commission. Part IV, "First Report
 on the Scientific and Technical Aspects of the Problem of Con
 trol." Official Records: First Year Special Supplement: Report
 to the Security Council, pp. 20-42. Lake Success, New York,
 1946.

 The Scientific and Technical Committee of the UN Atomic
 Energy Commission was composed of experts from different
 nations including the United States and the Soviet Union. It
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 issued reports on the technical feasibility of and procedures for
 effective control of atomic energy activities.

 The official records and reports of the UN Atomic Energy
 Commission, the UN Disarmament Commission, the Commission
 for Conventional Armaments, and other UN groups record many
 attempts by members of the United Nations to discover work
 able methods of increasing world security by controlling atomic
 energy facilities, levels of conventional armaments, traffic in arms,
 nuclear bomb tests, military uses of such regions as outer space
 and the creation of an international police or peace force.

 Some of the major UN documents are contained in other
 collections (8, 11, 14, and 15).

 7. United Nations. "Disarmament and the United Nations: An Unre
 mitting Effort," United Nations Review, IV, No. 6 (December
 1957). 30 pages.

 * 8. United States Senate, Subcommittee on Disarmament of the Com
 mittee on Foreign Relations. Disarmament and Security: A
 Collection of Documents, 1919-1955, 1956. 1035 pages.

 This collection includes many United Nations documents,
 national documents, and selected references to other sources of
 official documents, to books, and to articles. It includes a section
 on control and reduction of armaments with the documents cate
 gorized according to their relevance to the general problem of
 disarmament; to technical problems such as chemical and bio
 logical warfare, atomic energy, and nuclear-weapons tests; to
 inspection, control, and phrasing in disarmament; to control of
 arms, ammunition, and strategic materials; and to regional prob
 lems such as ex-enemy states, Europe, the Far East, the Middle
 East, and Latin America.

 * 9. Control and Reduction of Armaments (published in 32 sec
 tions), 1956-1958.

 This publication consists of 10 staff reports, 4 subcommittee
 reports, and transcripts of hearings held from 1956 to 1958 and
 printed in 17 parts plus a separate index.

 The staff studies consider disarmament policy formation
 (No. 1), diplomatic (Nos. 2 and 3) and technical background
 (No. 4), including a survey of expert opinion on seismic detec
 tion of explosions (No. 10), and special regional problems (Nos.
 5, 6, 7, and 9), including the attitudes of Soviet leaders towards
 disarmament (No. 8).

 The hearings include comments and prepared statements
 from many private individuals and public officials who have con
 cerned themselves with disarmament matters. Such disarmament
 subjects as arms races, inspection, police forces, economic conse
 quences, moral consequences, Communist China, nuclear-bomb
 testing, and the "Fourth Country" problem were extensively dis
 cussed in the course of 1615 pages of testimony and can be
 located with the help of the index.

 The reports of the subcommittee discuss political and security
 problems, appropriate limits for arms-control agreements, agree
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 ments concerning nuclear-bomb tests and surprise attack, and the
 formation and organization of disarmament policy.

 * 10. Controlling the Further Development of Nuclear Weapons:
 A Collection of Excerpts and a Bibliography, 1958. 54 pages.

 Both the excerpts and the bibliography are divided into three
 parts concerned with (i) political and strategic implications of
 further development of nuclear weapons, (ii) control and inspec
 tion, and (iii) the biological aspects of radioactive fall-out.

 * 11. Disarmament and Foreign Policy (in 2 parts), 1959. 480
 pages.

 These documents contain testimony by officials concerning
 the arms-control negotiations, and by scholars and officials on
 the problem of Communist China. Also included is the report
 of the 1958 conference of experts to study the methods of detect
 ing violations of a possible agreement on the suspension of
 nuclear tests.

 12. Testimony of John A. McCone on Geneva Test Ban Nego
 tiations, 1959. 32 pages.

 13. Handbook on Arms Control and Related Problems in Europe,
 1959. 56 pages.

 A summary of proposals on German reunification and demili
 tarization.

 14. United Nations Action on Disarmament, 1960. 14 pages.
 This is a survey of the debate and resolutions of the 14th

 Session of the General Assembly (September-November 1959),
 concerning proposals for general and complete disarmament,
 nuclear testing (including French tests in the Sahara), and the
 dissemination of nuclear weapons.

 * 15. Technical Problems and the Geneva Test Ban Negotiations,
 1960. 85 pages.

 This document includes testimony by officials and also the
 Report (December 1959) of Technical Worldng Group Two of
 the Geneva Test Ban Conference and the Annexes, in which
 experts from the several nations display their disagreements. A
 list of the proposed and agreed parts to a treaty (as of 20 January
 1960) is also included. Texts of these parts are released by the
 Department of State.

 B. Books and Articles

 16. Advisory Committee on Science and Technology of the Democratic
 Advisory Council. "Defense, Disannament, and Survival," Bul
 letin of the Atomic Scientists (BAS), XVI, No. 4 (April 1960),
 137-8, 144.

 A statement advocating international disarmament as a major
 national goal, and suggesting specific problems that must be
 solved. See also "Nuclear Testing" bythe same group in BAS,
 XVI, No. 3 (March 1960), 109.
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 * 17. Berkner, Lloyd V. "President's Page," Transactions: American Geo
 physical Union, XL, No. 3 (September 1959), 211.

 The chairman of the Panel on Seismic Improvement appointed
 in 1959 by the President's Special Assistant for Science here
 suggests that the Geneva negotiations on the cessation of nuclear
 testing "point up sharply the inordinate cost to man's welfare of
 neglect of any part of the sciences of the earth." On pages 212
 221, Frank Press presents a summary of the "Berkner Report" in
 which the Panel members outlined the requirements for improv
 ing fundamental research in seismology and hence improving
 techniques for detecting and identifying underground explosions.

 18. Brennan, D. G. 'Why Outer Space Control?" BAS, XV, No. 5 (May
 1959), 198-202.

 Possible control agreements and the technical feasibility and
 cost of control are discussed. The lack of serious planning for
 such agreements is noted.

 * 19. Brodie, Bernard. Strategy in the Missile Age. Princeton: Princeton
 University Press, 1959. 423 pages.

 The analysis of arms-control measures developed by Schelling
 (63) is here (pp. 299-304) placed within a discussion of the
 policy of deterrence which in turn is part of a penetrating analysis
 of the interdependence of contemporary statesmanship and mili
 tary strategy.

 *20. Bulletin of the Atomic Scientists. Vol. I (1945) and following.
 Since its first volume in 1945, the Bulletin has devoted con

 siderable space to discussion of nuclear-arms control and dis
 armament. "News Roundup" is a regular feature covering arms
 control efforts as well as other matters. Some official reports are
 printed, as are relevant statements by political parties and by par
 ticipants in the "Pugwash" meetings of individual scientists from
 different nations, including the United States and the Soviet
 Union. Many natural scientists, social scientists and public per
 sons have used the Bulletin as a forum for the analysis and
 debate of arms-control issues.

 This bibliography mentions selected articles published in the
 Bulletin since 1958 but, for practical reasons, and with only one
 exception, none before 1959.

 * 21. Burns, Arthur Lee. Power Politics and the Growing Nuclear Club.
 Policy Memorandum No. 20. Princeton: Center of International
 Studies, 1959. 20 pages.

 Some of the theoretical strategic implications of a world with
 small nuclear powers are considered. It is pointed out that some
 nations may be in a favorable position to acquire nuclear arms
 without having to make them, that there may be disadvantages
 for a nation having such arms, and that distinctions must be
 drawn between full membership in the club, the capacity to
 trigger war, and the capacity to dominate a region by means
 of a "junior atomic club."
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 22. "Disarmament or the Balance of Terror," World Politics,
 XII, No. 1 (October 1959), 132-145.

 This article highlights the need for recognizing the choice
 between, and possible combinations of, programs of deterrence
 and disarmament.

 23. - The Rationale of Catalytic War. Research Monograph No. 3.
 Princeton: Center of International Studies, 1959. 20 pages.

 In analyzing the possibility of mischief-making by a third
 nuclear power, it is concluded that "public access to each other's
 warning systems would notably reduce the possibility of a
 catalytic war's being brought about by double deception."

 * 24. "A Graphical Approach to Some Problems of the Arms
 Race," The Journal of Conflict Resolution, III, No. 4 (December
 1959), 326-342.

 A theoretical analysis of the arms race, which indicates that
 the theory of security with the aid of military technology and
 the theory of peace through limitation of arms are aspects of
 a single, but by no means simple, subject.

 * 25. Calder, Ritchie. "The Non-Nuclear Club," BAS, XVI, No. 4 (April
 1960), 123-126.

 A description is provided of the views of Blackett and others
 concerning Europe's position and strategy in the arms race and
 the de facto shift to a policy of unilateral missile disarmament.

 26. Cavers, David. "The Challenge of Planning Arms Control," Foreign
 Affairs, XXXIV, No. 1 (October 1955), 50-66.

 A summary of major considerations affecting the progress of
 arms control.

 * 27. Clark, Grenville and Sohn, Louis B. World Peace Through World
 Law. Cambridge: Harvard University Press, 1958. 540 pages.
 See especially Annex I (Disarmament), 203-299.

 An attorney and a professor of law here set forth a compre
 hensive and detailed plan for the maintenance of world peace by
 use of a UN Peace Force and enforced disarmament. Total and
 universal national disarmament is seen as the only viable per
 manent solution regardless of the short-term utility of a balance
 of terror. Emphasis is placed on a powerful inspection service
 and on the strength of the Peace Force relative to any national
 forces. Plans are presented for a two-year preparatory stage,
 involving a census of arms, and a ten-year sequence of pro
 portional arms reductions. The proposed revisions of the United
 Nations Charter are the result of extensive private discussions
 and are intended to promote further discussion and recognition
 of the sorts of details which the authors think will have to be
 dealt with if truly effective institutions for the prevention of war
 are to be established.

 * 28. Collart, Yves. Disarmament: A Study Guide and Bibliography on
 the Efforts of the United Nations. The Hague: Nijhoff, 1958.
 110 pages.

 This study, prepared for and published under the auspices
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 of the World Federation of United Nations Associations, is par
 ticularly valuable because of its attempt to present an impartial
 summary of the positions of various nations. After describing
 three phases of active negotiations, on control of atomic energy
 and limitations on conventional armament, on over-all disarma
 ment, and on direct great-power negotiations, it is concluded
 that no lessening of international tension and mistrust has taken
 place. Proposals have shifted with the times and circumstances;
 but if agreement on objectives ever seemed close, serious disagree
 ments on suitable procedures and particularly on means of control
 and methods of inspection would remain. Collart suggests that
 the lack of success can be accounted for by the national interest in
 maintaining a military advantage or in overcoming a disad
 vantage. Nevertheless, the negotiations provide a means for
 international contact while informed public opinion is developed
 and the burden of the armaments race becomes more apparent.
 A bibliography of major UN documents on disarmament is in
 cluded.

 29. Cory, Robert H., Jr. "International Inspection: From Proposals to
 Realization," International Organization, XIII, No. 4 (Autumn
 1959), 495-504.

 This article points out that difficult and important problems
 concerning recruitment, training, and financing will have to be
 thought through and solved if even a bomb-test detection net
 work such as that proposed by the conference of experts in
 Geneva in 1958 is to be established and maintained. The likely
 increased importance of complex multilateral negotiations con
 cerned with technical matters but carried on in a political con
 text is also recognized.

 * 30. Current Thought on Peace and War. Vol. I, No. 1 (Winter 1960)
 and following.

 This quarterly digest, first published in the Winter of 1960
 by the Institute for International Order, New York, contains
 helpful summaries of much of the relevant current literature and
 research on arms control.

 31. Dyson, Freeman J. "The Future of Nuclear Weapons," Foreign
 Affairs, XXXVIII, No. 3 (April 1960), 457-464.

 A noted American physicist suggests that politically and mili
 tarily significant advances in weapons technology, such as small
 fission-free fusion bombs and the concealment of explosions,

 make international control of all nuclear operations, or else no
 arms control, preferable to and less illusory than controls based
 simply on the remote detection of nuclear explosions.

 32. Fifth Pugwash Conference. "On Biological and Chemical Warfare,"
 BAS, XV, No. 8 (October 1959), 337-339.

 This is a statement urging the need for controls to prevent
 biological and chemical warfare. No proposals for achieving this
 objective are included.

 * 33. "Focus on Problems of Disarmament," Intercom, I, No. 9 (Novem
 ber 1959), 10-28.
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 This issue of the information bulletin published by the World
 Affairs Center for the United States (New York) has as its
 special focus a valuable guide to the literature and activities,
 both official and private, concerned with problems of disarma
 ment or with furthering disarmament efforts.

 34. Fox, William T. R. "International Control of Atomic Weapons,"
 in The Absolute Weapon. Bernard Brodie, ed. New York: Har
 court, Brace, 1946. pp. 169-203.

 This early analysis of the difficulties of controls anticipated
 the likelihood of a generation or longer of emphasis upon secu
 rity through deterrence and the problems this would entail.

 35. - "Atomic Energy and International Relations," in Technology
 and International Relations, pp. 102-125. William F. Ogburn, ed.
 Chicago: University of Chicago Press, 1949.

 It is suggested that an ineffective international arms-control
 program may be worse than no controls. The need for proceed
 ing effectively with the limited control mechanisms which may
 be available, without introducing utopian requirements, is also
 pointed out in this early assessment of the place of atomic capa
 bilities in international relations. This astute analysis of the
 political and military realities suggests that "neither total war
 nor total peace is inevitable." The possibility was anticipated
 of "protracted bad relations, ultimately perhaps followed by
 slow improvement."

 36. Freeman, Harrop A. and Yaker, Stanley. "Disarmament and Atomic
 Control: Legal and Non-Legal Problems," Comell Law Quar
 terly, XLIII, No. 2 (Winter 1958), 236-261.

 This article outlines many of the issues discussed exten
 sively by Henkin, but it also identifies a number of legal
 problems of a more international character and indicates the
 range of proposals for arms-control agreements and procedures.

 37. Frye, William R. A UN Peace Force. Public Affairs Pamphlet No.
 257. New York: Public Affairs Committee (in collaboration with
 the Carnegie Endowment for International Peace), 1957. 28
 pages.

 A discussion of the experience of the UN Emergency Force
 in the Near East and the future role of such forces. Emphasis
 is placed on the psychological and symbolic role of such forces
 in preventing armed violence.

 * 38. Henkin, Louis. Arms Control and Inspection in American Law.
 New York: Columbia University Press, 1958. 289 pages.

 This book represents a unique effort to anticipate in detail
 some of the domestic implications of a hypothetical international
 inspection procedure sanctioned by treaty and implemented by
 appropriate congressional legislation. The legal implications of
 inspection are explored, using as a basis the postulate that in
 spection will be used to help control limitations on some types,
 quantities, and dispositions of arms and will require free access
 to installations and records and the use of any known methods
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 of surveillance. It is concluded that adequate ins pection pro
 cedures can be carried out under federal au ices an will neither
 do violence to the Constitution nor noticeably alter the present
 types of relationships between individuals or private groups and
 government agencies or regulations. It is recognized that the
 policies and activities of the Federal Govermnent would have
 to be modified, particularly with respect to secrecy and security.

 39. Huntington, Samuel P. "Arms Races: Prerequisites and Results," in
 Public Policy: Yearbook of the Graduate School of Public Ad
 ministration, Harvard University, pp. 41-86. Carl J. Friedrich and
 Seymour Harris (editors). Cambridge, Massachusetts: Graduate
 School of Public Administration, 1958.

 In this study of arms races and disarmament it is recognized
 that technical problems and political problems cannot be resolved
 independently. An important distinction can, however, be drawn
 between quantitative and qualitative arms races. Of the two
 types, the former is most likely to lead to war or to economic
 pressures to abandon the race and seek an arms agreement
 limiting quantities of arms. Qualitative arms races do not create
 the same pressures and may serve to maintain a reasonably stable
 competitive situation provided sufficient technical inventiveness
 is exercised. It is suggested that agreements limiting the quali
 ties of arms would enhance a quantitative arms race and hence
 the chances of war.

 * 40. Inglis, David R. "Allaying Suspicions of Test Ban Controls," BAS,
 XV, No. 10 (December 1959), 425-426.

 A brief outline of the ways in which the technical design of
 a nuclear-bomb test-ban control system can be adjusted to accom
 modate different types of suspicions without necessarily jeopar
 dizing the sensitivity of the system.

 * 41. Jessup, Philip C. and Taubenfeld, Howard J. Controls for Outer
 Space and the Antarctic Analogy. New York: Columbia Uni
 versity Press, 1959. 379 pages.

 This study explores the precedents and possibilities for find
 ing viable international solutions to the problem of preventing
 the extension of the arms race to outer space and Antarctica.
 Account is taken of the existing and anticipated techniques re
 quired to exploit these regions for various purposes. It is con
 cluded that broad international controls would be useful and
 feasible. Emphasis is placed on the requisite political conditions
 for agreement and on creating conditions for optimum noncom
 petitive exploration and exploitation rather than on direct tech
 niques for detecting and discouraging suspicious activities.

 See Antarctic Treaty (4) for account of officially proposed
 arms-control provisions.

 * 42. Kissinger, Henry A. Nuclear Weapons and Foreign Policy. New
 York: Harper, 1957. 455 pages.

 Chapter 7 emphasizes that levels of armaments reflect politi
 cal assessments of the international state of affairs, and not vice
 versa. There are few opportunities for finding agreeable checks
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 on arms which will result in lessening tensions. The most promis
 ing form of check appears to be a more accurate flow of infor

 mation concerning intentions.
 43. Kistiakowsky, George B. "Science and Foreign Affairs," Department

 of State Bulletin, XLII, No. 1078 (22 February 1960), 276-283.
 The Science Adviser to the President here discusses (p. 280)

 the relation between technical questions and politico-military
 questions.

 Substantially the same statement appears in BAS, XVI, No. 4
 (April 1960), 114-116, and Science, CXXXI, No. 3406 (8 April
 1960), 1019-1024.

 44. Madariaga, Salvador de. "Disarmament? The Problem Lies Deeper,"
 New York Times Magazine (11 October 1959).

 A statesman with extensive experience in disarmament nego
 tiations under the League of Nations suggests that arms control
 cannot be made effective enough and will only increase the root
 cause of all armaments, which is the mistrust by each nation of
 the ultimate aims of other nations.

 45. Meacham, Stewart. Labor and the Cold War. Philadelphia: Ameri
 can Friends Service Committee, 1959. 31 pages.

 This pamphlet considers the relation of the defense industry
 to government arms policy and implies that policy is based on the
 contacts between persons who would strongly resist disarmament
 programs.

 * 46. Melman, Seymour, ed. Inspection for Disarmament. New York:
 Columbia University Press, 1958. 291 pages.

 This cooperative study is the first major published assess
 ment of the technical requirements and limitations of effective
 inspection systems established for the purpose of detecting vio
 lations of agreements to limit production or testing of nuclear,
 chemical, and biological weapons or missile delivery systems.
 The technical feasibility of particular approaches ranging from
 long-distance monitoring of missile and bomb tests to direct "in
 spection by the people" is discussed in detail in 18 separate
 papers and in 3 reports of "evasion teams." The editor concludes
 that technically workable systems can be designed for both
 limited and comprehensive disarmament programs.

 47. Moch, Jules. "Towards a Disarmed Peace," International Journal,
 XI, No. 2 (Spring 1956), 85-92.

 A leading French negotiator of disarmament matters suggests
 that advances in technology are making real security impossible
 at any cost. The growing interest in controlled disarmament is
 hampered by distrust and the inability to see the other point of
 view as well as by specific technical and political problems in
 volved in developing adequate controls. A progressive system
 commencing with simple verification procedures can circumvent
 the vicious circle of lack of confidence and lack of inspection.
 The most serious difficulty here recognized is the problem of
 bombs concealed before production can be controlled, for which
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 no technical solution has yet been advanced. Suggested bases
 for negotiation are (as of 1956): (i) no control alone without
 disarmament, (ii) no disarmament without control, and (iii)
 progressive disarmament covering that which can at present be
 controlled.

 48. Murphy, Charles J. V. "Nuclear Inspection: A Near Miss," Fortune,
 LIX (March 1959), 122-125 and continued.

 49. "The Case for Resuming Nuclear Tests," Fortune, LX (April
 1960), 148-150 and continued.

 These two articles by C. J. V. Murphy stress the importance
 of fool- proof detection systems and of advancing our technology
 by further testing. The failure of Russian scientists to recognize
 the weaknesses in proposed systems is noted, and the reluctance
 to renew testing is ascribed to an unwillingness to present a firm
 policy in the face of the opinions of our allies and the public.

 50. Murray, Thomas E. Nuclear Policy for War and Peace. Cleveland:
 World Publishing Co., 1960. 241 pages.

 A member of the Atomic Energy Commission for seven years
 (1950-1957) describes in intimate detail the formulation of basic
 nuclear-policy decisions having to do with nuclear arms control.

 Proposals are presented for developing small nuclear arms
 while also engaging in a measure of arms control and nuclear
 disarmament by dismantling stockpiles of high-yield bombs.

 * 51. National Planning Association, Special Project Committee on Se
 curity through Arms Control. 1970 Without Arms Control.
 Planning Pamphlet No. 104. Washington: National Planning
 Association, 1958. 72 pages.

 This report describes the weapons systems which may be ex
 pected and to which control attempts would have to be addressed.

 * 52. National Planning Association, and William C. Davidon, Christoph
 Hohenemser, and Marvin I. Kalkstein. The Nth Country Prob
 lem and Arms Control. Planning Pamphlet No. 108. Washington:
 National Planning Association, 1960. 41 pages.

 This pamphlet contains a policy statement by the NPA Spe
 cial Project Committee on Security through Arms Control, and
 a technical report of the Committee on the Technical Problems
 of Arms Control of the American Academy of Arts and Sciences,
 which concludes that 12 nations (including France) are able to
 embark on a successful nuclear-weapons program in the near
 future. On this basis the NPA Committee considers alternative
 policies for the nuclear powers and tends to favor maximum use
 of the IAEA as an instrument for control and development.

 For a summary of the technical report see Howard Simons,
 Dxdalus, LXXXVIII, No. 3 (Summer 1959), 385-409 (64).

 53. Niebuhr, Reinhold. The Structure of Nations and Empires. New
 York: Scribner, 1959. 299 pages.

 Niebuhr considers the prospects for abolishing weapons of
 mass destruction and for mitigating the animosities which pro
 mote conflict. He concludes that abolition is unlikely because an
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 over-all view in terms of total power relations, including military
 capacity and political prestige, suggests that the USSR is winning
 points in the uncommitted world under present conditions and
 that abolition of arms might place the United States in a still

 more unfavorable bargaining position. There is more likelihood
 that animosity will lessen as a result of the distribution of political
 power among different groups within the Soviet Union, and of
 increased education.

 * 54. Noel-Baker, Philip. The Arms Race: A Programme for World Dis
 armament. London: Stevens and Sons, 1958. 579 pages.

 This comprehensive book provides an extensive description
 and analysis of many relevant characteristics of modem arma
 ments and of the official negotiations and proposals related to
 arms control and disarmament, including plans for limited and
 total nuclear disarmament. Considerable dcescription of the pre

 World War II designs for controlling conventional land, sea,
 and air arms is provided on the grounds that similar controls will
 have to be established, along with controls over research, de
 velopment and production of such non-conventional weapons
 as missiles and nuclear, radiological, chemical, and biological
 weapons. Although the instability caused by modem arms and
 arms races is recognized, the requirements for maintaining inter
 national stability are not considered except in terms of disarma
 ment. It is concluded that a program of comprehensive disarma
 ment must be developed and agreed upon as the foreseeable
 objective of nations, while the exact details of successive stages
 are developed and implemented by degrees.

 * 55. Nogee, Joseph. "The Diplomacy of Disarmament," International
 Conciliation, No. 526 (January 1960), 235-303. (Published by
 the Carnegie Endowment for Intemational Peace as a separate
 pamphlet.)

 Nogee places the disarmament negotiations in a broad con
 text of changes in weapons technology and in public opinion,
 the comprehensiveness of disarmaments and controls, the shift
 from many-nation UN discussions to more direct great-power
 discussions, and the use of the negotiations themselves as a factor
 in international gamesmanship.

 56. Nutting, Anthony. Disarmament: An Outline of the Negotiations.
 Issued under the auspices of the Royal Institute of International
 Affairs. London: Oxford University Press, 1959. 52 pages.

 Nutting has participated in disarmament negotiations as a
 representative of the United Kingdom. Here he presents a clear
 outline which tends to emphasize the logical coherence and
 development of the negotiations as they have unfolded.

 57. Orear, Jay. "How Feasible is a Test Ban?" BAS, XV, No. 3 (March
 1959), 99-102.

 An agreement to ban all nuclear-bomb tests is supported here
 on the grounds that, among other things, agreement on provisions
 for on-site inspection outweighs the risks in not limiting the ban
 to explosions which can be clearly detected remotely.
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 58. Osgood, Charles E. "A Case for Gradual Unilateral Disengagement,"
 BAS, XVI, No. 4 (April 1960), 127-131.

 A description of the thought processes which underlie arms
 races and of the feasibility of reducing tensions by graduated
 unilateral (but hopefully, reciprocated) disarmament while re
 taining nuclear deterrence.

 59. Piel, Gerard. "The Economics of Disarmament," BAS, XVI, No. 4
 (April 1960), 117-122, 126.

 The publisher of Scientific American considers alternatives
 to military spending and suggests that the economic advantages
 of an arms race may have to be replaced by equally "wasteful"
 production if the political and psychological barriers against
 public works cannot be overcome.

 Statements on this general subject by the economist Seymour
 Harris and others appear in the hearing of the Disarmament
 Subcommittee (9).

 60. Rabinowitch, Eugene. "The Failure at Geneva," BAS, XVI, No. 2
 (February 1960), 34-37.

 The cofounder and editor of the BuUetin of the Atomic Sci
 entists here reviews the Geneva negotiations on banning bomb
 tests and concludes that more harm than good may come from
 negotiations in the absence of sufficient trust to make success
 possible. Specific political controversies should first be settled
 and arrangements developed for constructive cooperation in the
 areas of science, technology, and economics.

 61. Rosenfeld, Arthur H. "What About the Undetectable Tests?" BAS,
 XV, No. 3 (March 1959), 98, 103-108.

 A lucid discussion of arguments for and against limiting a
 ban on bomb tests to those tests which are clearly detectable. It
 is pointed out that small nuclear bombs are by no means militarily
 insignificant.

 62. Russell, Bertrand. Common Sense and Nuclear Warfare. New
 York: Simon and Schuster, 1959. 92 pages.

 Abandonment of secrecy is advocated as proof of sincerity
 and a first step in the creation of mutual trust. Although dis
 armament is regarded as a palliative rather than a solution, a
 number of advantages to any agreed measure of disarmament are
 listed.

 * 63. Schelling, Thomas C. The Strategy of Conflict. Cambridge: Har
 vard University Press, 1960. 309 pages.

 This book is a clear and sophisticated demonstration of the
 insights to be gained from applying game-type reasoning to the
 analysis of serious social conflicts. Many useful parallels are
 drawn between international and interpersonal conflict situations
 and the means for resolving or lessening such conflicts. Of special
 relevance to the study of arms control is Chapter 10, "Surprise
 Attack and Disarmament," a longer version of which appears in
 NATO and American Security, pp. 176-208. Klaus Knorr, ed.
 Princeton: Princeton University Press, 1959.
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 It is suggested that not all inspection machineries and pro
 grams of arms limitation enhance stability. Limitations on
 weapons of massive retaliation may decrease stability by increas
 ing the relative advantages of attackdng first. In some situations
 an arms inspection machinery will enhance stability if it provides
 a means for conveying accurate information about peaceful in
 tentions, even though it may not be adequate to convey informa
 tion about clandestine activities. Emphasis is also placed on
 planning now for the kinds of arms-inspection machineries which
 may be needed if a crisis situation is to be solved peacefully or
 a limited war is to be kept within bounds.

 64. Simons, Howard. "World-Wide Capabilities for Production and
 Control of Nuclear Weapons," Dxdalus, LXXXVIII, No. 3 (Sum
 mer 1959), 385-409.

 This article summarizes a report prepared for the Committee
 on the Technical Problems of Arms Control of the American
 Academy of Arts and Sciences by Davidon, Hohenemser, and
 Kalkstein (52). The report, based on unclassified information,
 is a technical estimate of capabilities for producing homemade
 atomic bombs and for devising techniques to reveal or control
 clandestine production of nuclear weapons. Twelve nations were
 found to be technically able to embark on a nuclear-weapons
 program; eight others were capable except for limited scientific
 manpower; and six more which are probably economically capable
 were found to have industrial capacities which made unlikely a
 successful program within the next four years.

 Some of the political implications of the spread of nuclear
 weapons are reviewed. After considering the likely consequences,
 it is concluded that the disadvantages exceed the benefits to good
 international relations which will result if an increased number
 of nations possess at least some bombs. It is emphasized that
 control of the spread of nuclear-weapons capabilities is possible.

 The Committee is continuing its program of research into the
 technical problems of arms control.

 * 65. Singer, J. David. "Threat-Perception and the Armament-Tension
 Dilemma," Journal of Conflict Resolution, II, No. 1 (March
 1958), 90-105.

 This article explores the ways in which political tensions and
 armaments races have interacted. It suggests that a dilemma
 can be overcome by the gradual building up of a responsible
 international force.

 66. Stevenson, Adlai E., et al. "The Nuclear Test Ban," BAS, XVI,
 No. 3 (March 1960), 85-92.

 Included here are statements by Stevenson, Senators Hubert
 H. Humphrey, Clinton Anderson, and Frank Church, and by
 Harold Brown, Deputy Director of Lawrence Radiation Labora
 tory, University of California, Livermore, California.

 67. Stoessinger, John G. "Atoms for Peace: The IAEA," in Organizing
 Peace in the Nuclear Age, pp. 117-233. A report of the Commis
 sion to Study the Organization of Peace (Arthur N. Holcombe,
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 chairman), with supplementary papers. New York: New York Uni
 versity Press, 1959.

 Section 8 of Part II discusses safeguards, inspections and
 sanctions. It emphasizes the difficulties and limitations of the
 proposed system so long as the nuclear powers not only do not
 employ it but also make bilateral agreements which permit other
 nations to develop their nuclear-energy facilities without going
 to the IAEA for assistance.

 68. Szilard, Leo. "How to Live with the Bomb and Survive," BAS, XVI,
 No. 2 (February 1960), 58-73.

 Szilard was one of the instigators of United States efforts
 to produce an atomic bomb, and ever since then he has been
 concerned with the bomb's effect on international affairs. Here
 he outlines what he calls a "metastable" situation in which nations
 possessing long-range missiles with bombs are held strictly ac
 countable with threats and transgressions computed, using the
 destruction of cities (according to an announced schedule) as
 the currency of exchange.

 He suggests that the United States, the Soviet Union, and
 other nations participating in this system might have a great
 mutual interest in arms control with inspection for other nations
 and even for some of their own arms. The notion that what is
 good for one side must be bad for the other will, Szilard suggests,
 become less and less relevant. The implications of this theory for
 bomb-test suspension agreements are explored by Szilard in "To
 Stop or Not To Stop," BAS, XVI, No. 3 (March 1960), 82-84,
 108.

 69. Topchiev, A. V. "Disarmament and International Tension," BAS,
 XIV, No. 10 (December 1958), 405-408.

 A leading Soviet scientist discusses opportunities for reduc
 ing tensions and increasing international confidence by means of
 safeguards against bomb testing, surprise attack and other mili
 tary threats. It is suggested that control without mutual trust
 is not so much control as reconnaissance or probing for the weak
 spots of "the eventual enemy."

 70. Toynbee, Philip, ed. Fearful Choice: A Debate on Nuclear Policy.
 Detroit: Wayne State University Press, 1959. 112 pages.

 A number of British writers here debate the suggestion that
 the unilateral withdrawal of Europe from the arms race and
 virtual capitulation to the USSR would not result in Soviet occu
 pation or abuse and would reduce the danger of annihilation.

 * 71. Washington Center of Foreign Policy Research, The Johns Hopkins
 University. Developments in Military Technology and Their
 Impact on U.S. Strategy and Foreign Policy. (Prepared for the
 Committee on Foreign Relations of the United States Senate as
 United States Foreign Policy Study No. 8.) 1959. 120 pages.

 This study suggests that the pace of technological advances
 makes it unlikely that perfect strategic military stability will ever
 be attainable. The deterrent strength of the United States is
 diminishing. Both arms control and strategic nuclear stability,
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 by means of second strike capability, are discussed as means of
 attaining a measure of international stability. Although consider
 ation of possible limited aggression, "Nth nation" problems, and
 likely technological advances encourage efforts at arms control, it
 is suggested that total disarmament would produce less stability
 than a system of arms control which (i) permitted second strike
 capability, (ii) encouraged research on how to maintain stability
 in the light of technological developments, (iii) provided some
 possibility of sanctions by an international police force, and (iv)
 established an inspection system capable of proving accusations
 false when this is so. It is also pointed out that an inspection
 system is more efficient if it checks the accuracy of data provided
 by the inspected than if it endeavors to assemble all data inde
 pendently.

 72. Wohlstetter, Albert. "The Delicate Balance of Terror," Foreign
 Affairs, XXXVII, No. 2 (January 1959), 211-234.

 A clear statement of how the US strategy of deterrence de
 pends on the ability to strike back in spite of having been
 attacked in a general war. This ability is by no means assured.
 It is suggested that arms-control measures involving some kinds
 of inspection or arms limitations might reduce the danger of
 surprise attack and thereby improve our capacity to deter. It is
 pointed out that relaxing tensions is not an end in itself, and
 disarmament in lieu of the over-all balance of terror would mag
 nify the advantages accruing from the successful concealment of
 a few weapons, and hence place impossible demands on any
 arms-control mechanism.
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