
 JEROME B. WIESNER

 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
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 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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