
 MARIA C PAPADAKIS

 Ballistic missile defence and the

 nuclear dilemma

 In recent years the debate on the strategic and technical possibilities of

 ballistic missile defence (BMD) for the United States has been revived

 after being put to rest in 1972 with the ABM Treaty. Two programmes

 have become prominent subjects in this debate: the extra-governmental

 'High Frontier' Study headed by Lieutenant-General Daniel Graham, a

 retired US army officer, and the comparatively more tempered

 Strategic Defense Initiative (SDI) of the Reagan Administration. While

 these two programmes approach the strategy for national defence

 against nuclear war from significantly different perspectives, what they

 do have in common is a general framework for a multi-tiered,

 space-based ballistic missile defence system. The ultimate goal is to

 'render nuclear weapons impotent and obsolete' by replacing the

 deterrence of 'Assured Destruction' with the protection and deterrence

 of 'Assured Survival'.1 Although the technological feasibility and the

 strategic desirability of such a system have been disputed, on one point

 there is virtual consensus among advocates and opponents of an

 anti-ballistic missile system-the shift to a 'defence-based' strategy

 would fundamentally alter the character and direction of nuclear

 competition between the United States and the Soviet Union.

 It is the aim of this article to assess and evaluate the strategic and

 security implications of 'High Frontier' and the SDI as nuclear defence

 postures for the United States. Several arguments will be advanced,

 including first, that 'High Frontier' is an unrealistic solution to the

 nuclear dilemma because of unfounded assumptions about American

 capabilities for the military domination of space; secondly, that the SDI

 is a more balanced approach to national defence, but leaves many

 strategic questions unanswered; thirdly, that a defence transition

 1President Reagan referred to the goal of making nuclear weapons impotent and obsolete in his

 'Star Wars' speech. See the New York Times, 24 March 1983, p 20 for the text. The High

 Frontier strategy is outlined in Daniel 0 Graham, High Frontier, A New National Strategy,

 Washington DC: High Frontier Inc., 1982. President Reagan has referred to Assured Survival as

 Mutual Assured Security.

 2 See Daniel Graham, 'Toward a new US strategy: bold strokes rather than increments', Strategic

 Review, Spring, 1981, and idem, High Frontier, op cit (1982). The High Frontier study was

 conducted under the aegis of The Heritage Foundation.
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 combining offensive and defensive capabilities could permanently

 frustrate attempts to achieve a stable, defence-dominant strategy; and,

 fourthly, that it is questionable whether, with respect to nuclear

 weapons, a strategy mixing offensive and defensive components could

 ever result in a condition of stable deterrence and/or a reliable defence.

 The discussion of the above points will proceed through two sections.

 The first section reviews 'High Frontier' and the SDI and develops the

 first and second points above. The second section analyses a defence

 strategy more generally by examining the strategic and security

 implications from a dynamic perspective. Thus, the third and fourth

 arguments above will be presented in terms of strategic uncertainty,

 deterrence, crisis stability, and arms races.

 High Frontier and the Strategic Defense Initiative

 Lieutenant-General Graham was the first to propose publicly-in 1981

 and 1982-a comprehensive space-based defence strategy.2 His High

 Frontier strategy, Graham argued, was a necessary step to protect the

 US from nuclear attack and to escape the grim psychology of Assured

 Destruction. If the United States would act immediately and boldly by

 developing and deploying a space-based, anti-ballistic missile system,

 then Assured Survival could become the pre-eminent nuclear strategy

 for the nation by destroying Soviet ballistic missiles before they could

 reach their targets.

 But High Frontier also promises to do much more than simply to

 protect the American homeland from nuclear war. What Graham

 proposes is for the US to end-run the Soviet Union technologically, to

 gain decisive military dominance of space, and consequently to solve a

 host of defence and foreign policy problems. Because 'the

 preponderance of Soviet conventional power vis-a-vis the United States

 is severe and can no longer be counterbalanced by a credible threat to

 bring higher technology US weaponry to bear', because 'the Soviet

 Union is increasingly successful in the use of propaganda and the

 application of military power to disrupt our alliances and to force the

 conversion of underdeveloped nations to Marxism', and because 'the

 West is dangerously dependent on diminishing crude oil supplies

 located in areas threatened by Soviet military or political power', the

 United States has no choice but immediately to adopt a major change in

 strategy.3

 3 Graham, High Frontier, op cit (1982), pp 1-2.
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 THIRD WORLD QUARTERLY

 An incremental approach to change is not satisfactory because it

 would mean merely modifying our present, troublesome strategies.

 What is required is High Frontier, a new defence initiative in which the

 US flatly rejects the failed doctrines of 'Mutually Assured Destruction'

 (MAD) and essential equivalence as well as the arms control efforts of

 the past. By pre-empting Soviet efforts in outer space and by

 dominating this military and economic 'high ground', the US would

 impart renewed purpose and strength to its alliance system, would

 restore 'a sense of optimism to the peoples of the Free World and would

 let them once again take charge of their destinies', and would secure a

 source of unlimited energy supply and economic growth. Thus, Graham

 states:

 A bold and rapid entry into space, if announced and initiated now, would

 end-run the Soviets in the eyes of the world. It would move the contest into an

 arena where we could exploit the technological advantages we still hold. This is

 far preferable to pursuing an offensive-weaponry numbers contest here on

 Earth-a contest which would be impossible for us to win. We are suggesting a

 different strategic contest, defensive and non-nuclear, which we can win4

 and,

 We can eventually create the means to bring back to Earth the minerals and the

 inexhaustible solar energy available in space. By doing so, we can confound the

 gloomy predictions of diminishing energy and material resources available

 here on Earth.s

 High Frontier, then, is a programme which-by exploiting technology-

 combines the militarisation and industrialisation of space for the

 purposes of (1) protecting the US from nuclear attack; (2) overcoming

 Western conventional military weakness; and therefore, (3) removing

 the threat of future Soviet political, military, and economic blackmail.

 As Robert Richardson notes, 'historical precedent and sound military

 logic [make] it clear that any nation . . . able to seize and control access

 to the high ground of space would thereby achieve decisive military

 superiority on earth'.6

 What is obviously critical to the High Frontier strategy is the

 assumption that the US can achieve and maintain military superiority by

 exploiting space technology. Because a space-based defence system

 would be composed of physically fragile and sensitive technology, it is

 4 Daniel 0 Graham, High Frontier: There is A Defense Against Nuclear War, New York: Tom

 Doherty Associates, 1983, p 32.

 5 Graham, High Frontier, op cit (1982), p 14.

 6 Robert C Richardson, 'High Frontier: the only game in town', Journal of Social, Political, and

 Economic Studies, 1982, p 59.
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 inherently vulnerable to anti-satellite (ASAT) and other offensive

 attacks, as well as more passive deceptive measures. The military

 domination of space is thus a prerequisite to a national defence and

 economic programme of the scale being proposed, and the success of

 High Frontier depends upon either the immediate availability and

 deployment of technology, the absence of (or only minimal) Soviet

 counter-measures, or both.

 After reviewing available and emerging technologies, Graham

 concludes that the US is able to begin immediately its ballistic missile

 defence programme and, even allowing for a transition period in which

 necessary technologies are being developed and perfected, present the

 Soviet Union with a fait accompli. Indeed, Graham argues it is

 imperative that the US begin immediately, for to act is to gain the

 decisive advantage, but to wait is perhaps to lose forever the

 opportunity. Although Graham states that Soviet efforts to establish

 their own defence would be welcome and would not interfere with the

 US programme because 'we have no interest in the nuclear devastation

 of the Soviet Union', he does not expect a major Soviet defensive effort.

 The USSR would, in all likelihood, be severely strained strategically,

 technically, and economically by attempts to develop its own High

 Frontier. Graham argues that the USSR is extremely fearful of and

 most anxious to avoid an armaments competition in advanced

 technologies, because BMD efforts on their part would (1) tax

 already-strained Soviet technological and industrial resources to the

 point of disruption, and (2) wreak havoc with the strategic structure of

 war-fighting and war-winning constructed by Moscow over the last

 twenty years.7

 One additional characteristic of High Frontier is that because no

 defence can be perfect and is designed only to make an attack more

 difficult and costly, the US would retain a strong offensive component

 to its strategy. In order to reinforce deterrence by making the Soviet

 Union uncertain of success-if not certain of failure-in a nuclear war,

 the US would keep its retaliatory capabilities. As Graham notes, 'By

 creating a proper balance between strategic offense and strategic

 defense we broaden the options for strategic retaliatory systems. A great

 deal of the counterforce, damage-limiting function of our strategic

 forces can be shouldered by the defensive systems'.8

 7Graham, High Frontier, op cit (1982), pp 84-6.

 8 ibid, p 10.
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 Two aspects of the High Frontier strategy are troublesome from both

 a strategic and technical point of view. First, the ambiguity of military

 goals and the role of deterrence intended by a High Frontier world is

 problematic. Although Graham has stated that the US has no interest in

 the nuclear devastation of the Soviet Union, it would seem that it does

 have an interest in frustrating rather comprehensively Soviet political

 and military machinations.

 Curbing Soviet aggression and power ambitions in order to 'open up a

 new era of hope and prosperity for the US and the Free World' evokes

 memories of the strategy of Massive Retaliation of the Eisenhower era.

 While the deterrence of High Frontier is supposed to be based on

 victory-denial rather than assured destruction, High Frontier is an

 intrinsically 'offensive' system and inspires the same type of deterrent

 threat as Massive Retaliation. Given that an effective Soviet missile

 defense is not expected, that the US will retain a substantial offensive

 force posture, that the military domination of space is the 'inevitable'

 result of High Frontier, and that High Frontier is expected to thwart

 Soviet political and military aggression, then there can be no doubt that

 the deterrence of High Frontier is an offensive one. However, the threat

 of bringing to bear overwhelming US military force against a whole

 variety of international transgressions faces the same problems of

 credibility that undermined Massive Retaliation. High Frontier also

 presumes that many of the problems it hopes to resolve are amenable to

 a military solution, and that the normative political environment will

 tolerate the use of force against a variety of Soviet aggressions.9

 Similarly, there is the presumption that High Frontier is and would

 continue to be purposefully defensive-that defences would only be

 used in the event of aggression and a threat to the peaceful use of space.

 But the line between defensive and offensive intentions is a fine one, as

 the statement 'a great deal of the counterforce, damage-limiting

 function of our strategic forces can be shouldered by the defensive

 systems' reveals (see above). In any event, it places extreme faith in

 human nature and in the benevolence of the US to assume that decisive

 military superiority of such enormous proportion would not become a

 tool of more menacing global ambitions.

 The second troublesome aspect of the High Frontier strategy lies in

 9 There is a substantial amount of scholarship on the utility of military force in the contemporary

 international system. For a review of these arguments as well as reservations about them, see

 Klaus Knorr, 'On the international uses of military force in the contemporary world', Orbis 21

 (1977) pp 5-27.
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 the fact that the conviction that the US can create and maintain a

 militarily decisive technological lead over the Soviet Union has no

 historical basis. Although Graham cites historical precedent for his

 position that the nation(s) which captured a new frontier enjoyed

 enormous strategic and economic benefits, the nuclear age seems to

 represent an end to such opportunities. Eisenhower's investment in

 nuclear weapons to close the conventional power gap between East and

 West has resulted in the contemporary 'Balance of Terror' and of

 militarily useless strategic weaponry. Given the enormity of the threat

 to the Soviet Union which a unilateral deployment of High Frontier

 implies, it is unreasonable to assume that the Soviet Union would not

 try to prevent the neutralisation of its strategic forces.

 Whatever the folly of MAD, it was motivated out of an appreciation

 that military superiority over the Soviet Union was impossible and that

 a strategy was necessary to arrest the 'security dilemma' and the

 compulsion for techno-military advantage.10 At best, the USSR has

 lagged only about five 'technology' years behind the US since the

 inception of The Bomb, and its leadership has persistently

 demonstrated its willingness to compensate for any technical

 weaknesses by increasing the size and destructive power of its offensive

 weaponry. The hope that by exploiting emerging technology the US

 could achieve decisive military advantage has been proved so

 consistently false that there is simply no basis for giving it credence now.

 Indeed, the very processes of technology evolution and transfer would

 preclude any such exclusivity on the part of an individual nation. Yet

 High Frontier explicitly rejects the principles of parity and essential

 equivalence.

 To entertain the idea that the USSR would not or could not counter a

 defensive effort on the part of the US, or to assume that the military

 advantage implied by High Frontier would not be exploited for other

 than defensive purposes is to confuse the evidence with ideological

 beliefs about America's moral, political, and economic supremacy. The

 most surprising and sudden of technological inventions would provide

 only short-term advantages.

 A High Frontier approach to national defence thus seems to be

 misguided, and as will be discussed in the second section of this article,

 10 See Richard Smoke, National Security and the Nuclear Dilemma, Boston, Mass: Addison-

 Wesley, 1984 for an overview of nuclear competition between the Soviet Union and the United

 States. The 'security dilemma' refers to the dilemma in which an increase in one nation's security

 results in a rise of other nations' insecurity, thus initiating endless rounds of military

 competition.
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 immediate efforts on the part of the US to begin ballistic missile defence

 would be destabilising. However, because of the public effort of the

 High Frontier Organisation and the tendency for some politically active

 groups to promote provocative 'anti-Soviet' policies, there is some risk

 that the official Strategic Defence Initiative will be confounded by

 indiscriminate strategic and political motivations."

 On 23 March 1983, President Reagan recommended in his 'Star

 Wars' speech that the US undertake efforts to begin a defence against

 nuclear weapons by exploiting new technology:

 Would it not be better to save lives than to avenge them? Are we not capable

 of demonstrating our peaceful intentions by applying all our abilities and all our

 ingenuity to achieving a truly lasting stability? I think we are-and indeed we

 must.

 After careful consultation with my advisers, including the Joint Chiefs of

 Staff, I believe there is a way. Let me share with you a vision of the future which

 offers hope. It is that we embark on a program to counter the awesome Soviet

 missile threat with measures that are defensive. Let us turn to the very

 strengths in technology that spawned our great industrial base.

 What if free people could live secure in the knowledge that their security did

 not rest upon the threat of instant US retaliation to deter a Soviet attack, that

 we could intercept and destroy strategic ballistic missiles before they reached

 our own soil or that of our allies? . .. I know this is a formidable technical task

 ... Yet current technology has attained a level of sophistication where it is

 reasonable for us to begin this effort.

 I call upon the scientific community in our country, those who gave us

 nuclear weapons, to turn their great talents now to the cause of mankind and

 world peace: to give us the means of rendering these nuclear weapons impotent

 and obsolete . .. I am directing a comprehensive and intensive effort to define

 a long-term research and development program to begin to achieve our

 ultimate goal of eliminating the threat posed by strategic nuclear missiles. 12

 After the President's speech, two studies conducted in accordance with

 National Security Study Directive 6-83 evaluated the possibilities and

 implications of a US commitment to ballistic missile defence.13 The

 studies concluded that 'despite uncertainties, new technologies held

 See Daniel Yankelovich and John Doble, 'The public mood: nuclear weapons and the USSR',

 Foreign Affairs (Summer, 1984), pp 33-46 for a thorough discussion of various attitudes and

 political support toward nuclear strategies and the Soviet Union. High Frontier is supported by

 High Frontier, Inc., a lobbying organisation. Graham has also authored popular press books on

 the High Frontier. See Note 4.

 12 New York Times, 24 March 1983, p 20.

 13 James C Fletcher, former NASA administrator, headed the Defense Technologies Study Team,

 and Fred S. Hoffman, Director of Pan Heuristics, conducted an extragovernmental Future

 Security Strategy Study.
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 great promise for achieving the president's goal of eliminating the threat

 of missiles to ourselves and our allies', and 'strategic defenses, evolving

 towards increasing effectiveness, could protect the United States-and

 its allies-from the threat of nuclear war by enhancing deterrence and

 eliminating the military utility of nuclear attack'. 14

 Consequently, President Reagan established early in 1984 the

 Strategic Defense Initiative (and the Strategic Defense Initiative

 Organization within the Department of Defense), a programme to

 develop those technologies which show the most promise for an

 effective ballistic missile defence. The first phase of the SDI is a

 five-year research period (Fiscal Years 1985-9, with funding requests of

 $26 billion) in which ballistic missile defence technology is explored and

 followed with a decision by the President and Congress about

 proceeding with the development of a BMD system for the US.

 Assuming a decision to pursue a BMD, prototypes of defence systems

 would be built and tested during the second phase of the SDI. At this

 time the Department of Defense would concurrently begin developing

 defences against 'air-breathing threats' (bombers and cruise missiles),

 threats which are not impeded by ballistic missile defences. Subsequent

 transition and final SDI phases plan for the incremental and sequential

 deployment of defensive systems so that 'each added increment, in

 conjunction with effective and survivable offensive systems, [would]

 increase deterrence and reduce the risk of nuclear war'. 15 It is assumed

 that the USSR will also deploy its own BMD, and the final phase of the

 SDI envisions a fully operational defence system complemented by the

 reduction of offensive strategic weapons to minimal levels. If defences

 against other means of nuclear attack are ready by this stage, they will

 also be deployed.

 Unlike High Frontier, the SDI makes no presumptions about

 resolving a wide range of defence and foreign policy problems, and it is

 much more cautious about questions of technological feasibility.

 Importantly, the SDI does not see ballistic missile defence as a means of

 technological end-run against the Soviet Union and as a way of

 establishing US military superiority and dominance of outer space.

 Rather, Soviet deployment of a BMD is integral to the SDI, not only

 because unilateral deployment is understood to be immensely

 destabilising, but because mutual defence measures are thought to be

 14 Lieutenant-General James A Abrahamson, 'The strategic defense initiative', Defense/84

 (August 1984), p 3.

 15 ibid, p 5.
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 major inducements for deep reductions in offensive strategic weaponry.

 The SDI is thus much more carefully limited to reducing the dangers of

 nuclear war, and its specific objective is to develop a defence against

 ballistic missile attack. It seems to implicitly accept the principles of

 essential equivalence and parity, although as will be discussed in the

 second section of this article, it is not at all clear what strategic principles

 will guide the character of the offensive forces. High Frontier also hopes

 to defend against nuclear weapons, but in doing so plans to accomplish a

 variety of other political-military objectives, plans based on a total

 rejection of past US strategic doctrine, and unwarranted assumptions

 about US technical prowess and Soviet willingness and capabilities to

 respond.

 Before the implications of a ballistic missile defence, a defence

 transition, or a 'defence-dominant' strategy for the security of the US

 can be assessed, the general technological framework of ballistic missile

 defence and the technical criticisms levelled against this framework

 must be reviewed. Technology and strategy are rather hopelessly

 interdependent, with strategic choices ultimately being constrained by

 available technology. Given the tentative nature of both anti-ballistic

 missile technology and a defence strategy, the two cannot help but to

 evolve together.

 Although a specific defence system has not been designed, both SDI

 and High Frontier envision a multi-layered, non-nuclear, space-based

 ballistic missile defence. As such, the system involves the use of directed

 energy weapons (lasers and charged particle beams) and hyper-velocity

 launchers which use electric power to shoot projectiles at super-high

 speeds. The weaponry would be tiered on Earth and in outer space, the

 basic principle being to attack enemy ballistic missiles (ICBMs, SLBMs,

 and IRBMs) incessantly during their boost, post-boost, mid-course,

 and terminal phases, with a layer of defence dedicated to each stage of

 missile trajectory. Special efforts are to be concentrated on the

 five-minute boost phase, for destroying missiles in this period is critical

 and reduces performance demands on the other layers of defence.

 After the boost phase, missiles will have separated into individual

 warheads, increasing by a factor of ten the number of targets the system

 must shoot down, not including any decoys. Since decoys included with

 the warheads would be indistinguishable from the warheads while in

 space and could only be discerned once back within the Earth's

 atmosphere, the demands on the other layers of defence are increased,

 in terms of discriminating between warheads and decoys and/or
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 destroying all objects which behave like warheads. Terminal defence

 represents a last-ditch effort to stop any remaining warheads which have

 escaped destruction in their earlier stages of flight.

 Thus, the recommended system establishes a layer of defence

 responsible for each period of a missile's trajectory: the five-minute

 boost phase, the exo-atmospheric post-boost and mid-course

 trajectories, lasting about twenty minutes for ICBMs and possibly only

 half as long for SLBMs and IRBMs, and the terminal (endo-

 atmospheric) phase during which warheads race down to their targets.

 The defence layers in space would be composed of permanently

 orbiting battle stations with additional reinforcements (weapons,

 mirrors) being 'popped up' at the time of an attack; ground-based

 components would involve lasers relayed by a series of mirrors to their

 targets. Because of the nature of conducting space-based missile

 defence, much of the system would be non-weapon components acting

 as force multipliers, ie, discrimination, surveillance, tracking, aiming,

 battle management, and command and control functions, for the

 weapons themselves. The nature of these non-weapon functions

 virtually dictates that the 'support components' also be permanently

 orbiting satellites.

 As James Abrahamson states, an effective ballistic missile defence

 system must be at least capable of rapid and reliable warning of an

 attack and weapons engagement, efficient interception and destruction

 of all launched vehicles, preferably in their boost phase, efficient

 discrimination between warheads and 'cheap' decoys, continuous

 tracking of all threatening objects, and of rapid and comprehensive

 battle management, communications, and data processing. 16 Last, and

 not by any means least, it must be less costly to maintain and execute

 defences than it is to develop and deploy offensive counter-measures.

 While some advocates of a BMD idealistically assume the necessary

 technology is there for the taking, others realistically admit that

 'whether defensive technology will be sufficiently robust to defeat

 potential active and passive countermeasures is an important issue, one

 which must be examined before critical decisions concerning the

 development and deployment of potential defensive systems can be

 made'.17 Critics of BMD have raised serious objections to the

 16 ibid, p 5.

 17 For an idealistic viewpoint, see Clarence A Robinson, 'Beam weapon advances emerge',

 Aviation Week and Space Technology July 1983, pp 18-21. Citation is from Keith B Payne and

 Colin S Gray, 'Nuclear policy and the defensive transition', Foreign Affairs (Spring 1984), p 841.
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 technological assumptions which are being made, and have focused

 particularly on three concerns: (1) the viability of a BMD system, (2)

 the effectiveness of such a system if it is feasible, and (3) the human

 element of 'technology creep'.

 On the first point, ballistic missile defence is argued simply to be

 technologically infeasible-US technology now and in the near (ie,

 twenty years) future simply cannot attain the accuracy, precision, and

 reliability required of even a minimally foolproof system. As Daniel

 Deudney concludes:

 The available evidence suggests that large-scale space weapons designed to

 shoot down ballistic missiles suffer from tremendous, probably

 insurmountable, technological, tactical, and strategic problems. Tracking and

 aiming technology of unprecedented precision, larger and more perfect

 mirrors than any now in use, and lasers more powerful than any ever built must

 be fashioned to withstand the extreme temperatures of space, the stresses of

 launch, and the rigors of battle. 18

 Since the effectiveness of the system could never be reliably known until

 the fateful attack, and leakage must be very low, it seems unnecessarily

 risky to place faith in the performance of an untested system.

 Unfortunately, the maximum level of penetration which could be

 humanly and ecologically tolerated is very low. Hans Bethe notes that 'a

 large metropolitan area could be devastated by a handful of weapons

 detonated at high altitude . . . to be useful, a national defense could not

 wait until the atmosphere allowed the defense to [destroy warheads or]

 to discriminate between warheads and decoys'.19

 Complicating the feasibility of the system are the plentiful numbers of

 counter-measures which may be developed to undermine the

 effectiveness of a defence system, measures which need to be

 anticipated when designing the system. If the technology can be

 developed to create the system, 'counter-technology' can be created

 to diminish its effectiveness. Counter-measures may be developed

 essentially to perform two functions-to penetrate a defence system

 and/or to impede the performance of system weapons. The first

 function, penetrating the system, may be accomplished either by

 overwhelming it with targets, by attacking it directly, or both. Critics

 argue that a defensive system may be undermined by relatively 'cheap'

 weapons-a costly defence may be penetrated by large numbers of

 18 Daniel Deudney, 'Unlocking space', Foreign Policy (53) (Winter 1983/84), p 102.

 1 Hans Bethe etal, 'Space-based ballistic missile defense', ScientificAmerican (October 1984),

 p 41.

 562

This content downloaded from 81.157.94.172 on Sat, 05 Mar 2016 22:40:04 UTC
All use subject to JSTOR Terms and Conditions



 BALLISTIC MISSILE DEFENCE AND THE NUCLEAR DILEMMA

 offensive weapons-and the predictable orbits of the satellites makes

 them vulnerable to attack by space mines, not to mention more

 sophisticated anti-satellite (ASAT) weapons. Thus, an investment in an

 ICBM build-up and space mines, both 'off-the-shelf' technologies,

 could easily reduce the effectiveness of a defensive system by increasing

 its leakage rates.

 More-passive measures may also be taken to improve penetration.

 Space systems are inherently vulnerable to physical disturbances, so

 jamming, interference, false image projection, explosions, decoys, etc

 could all disrupt the detection, tracking, aiming, and other support

 functions critical to the performance of defence weaponry, again

 providing opportunities for offensive weapons penetration. In addition,

 as Bethe points out, one very simple and very probable means of

 disrupting the defence is by shortening the boost phase of the rockets.

 While current boosts last three to five minutes, in the future this will

 likely be shortened to less than 100 seconds.20

 Finally, active measures could be taken to thwart the effectiveness of

 the weapons. Mirrored or spiralling warheads, booster protection,

 hardened boosters, and flame diversion could all diminish the potency

 of the weapons. In sum, these technical objections to ballistic missile

 defence raise serious doubts as to (1) the possibility that technology can

 achieve the requisite levels of reliability, precision, stamina, and data

 management; (2) the ability of a defensive system to prevail over

 endless means of passive and active counter-measures; and, (3) the

 survivability of a defensive system in the face of a vigorous ASAT

 attack. Defence systems, especially space-based defence systems, seem

 to be inherently susceptible to deception and counter-measures, and the

 Soviet Union would have at least twenty years or more to develop an

 offensive build-up, ASAT weaponry, counter-measures, and

 penetration aids.

 Although there is no reason to believe that a space system cannot be

 made highly reliable and highly survivable, the net effect of all the

 above complications is to increase the probability that a significant

 number of warheads could penetrate the system. If Carl Sagan is correct

 in his estimates that as few as 500-2,000 warheads could create global

 ecological catastrophe, then even fewer warheads would create national

 disaster.21 In the absence of comprehensive testing and with the

 20 ibid, p 42. This article is an excellent overview of the technological complications to ballistic

 missile defence.

 21 Carl Sagan, 'Nuclear winter and climatic catastrophe', Foreign Affairs (Winter 1983/84), p 285.
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 prospect of endless bouts of technology v. counter-technology, ballistic

 missile defence faces formidable if not overwhelming systemic

 difficulties.

 Finally, there is the problem of human nature and technology creep,

 and the resultant possibility that ill-advised decisions will be made to

 proceed with BMD. Since the Strategic Defense Initiative is only in the

 exploratory phase, then theoretically it could be cancelled because of

 inadequate technology. Yet, as James Fallows illustrates, defence

 projects tend to take on lives of their own as the military and defence

 industries become enamoured of particular weapons systems, and

 William Burrows aptly concludes that 'the program manager who will

 admit that five years of research and more than $20 billion have been

 wasted on an unworkable system probably has yet to be born'.22

 In spite of these technical caveats, ballistic missile defence is

 appealing in several ways. It offers to protect the US from disaster of

 awesome proportions, and in doing so it does not threaten the lives of

 the Soviet people. The US seems to have a means of escaping the

 morally and mentally troublesome logic of Assured Destruction, and by

 establishing Assured Survival it seems to have a means of escaping the

 nuclear dilemma itself-in a defence-dominant world, nuclear weapons

 would be obsolete. Strategically speaking, the US people could expect

 BMD to (1) defend the American people and US military forces from

 accidental or intentional nuclear attack; (2) reinforce deterrence by

 eliminating the ability of ballistic missiles to execute a pre-emptive

 strike; and, (3) create military and economic incentives for reducing

 offensive strategic forces by diminishing the military value of ballistic

 missiles.

 Strategic and security implications of nuclear defence

 Beyond the technological debate surrounding the SDI are concerns

 over the strategic implications of a defence orientation. The advocates

 of ballistic missile defence argue that it is not a technological 'solution'

 to the strategic problem because strategy and policy will lead to

 technological developments, not vice versa. For once it seems that

 technology creep has not demanded ex post facto policy rationales. But

 statements by the Administration do not support this perspective of

 policy first, technology second. George A Keyworth, science advisor to

 22 James Fallows, National Defense, New York: Random House, 1981, and William Burrows,

 'Ballistic missile defense: the illusion of security', Foreign Affairs (Spring 1984), p 855.
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 the President, has stated that 'the best way to approach the strategic

 defense problem is to start with technology and build a system. Let's not

 start with leakage rates and work backward, let's not start with a system,

 let's start with technology'.23 This sort of thinking does not allay

 suspicions that once again technology is leading strategy by the nose.

 At issue here is the rather subtle assumption that technology will

 prevail and that even with an uncertain transition period, a

 comprehensive defence system will appear deus ex machina to render

 nuclear weapons impotent and obsolete. Missing is an appreciation of

 the intrinsically dynamic aspect of nuclear competition and national

 security, an appreciation that security and defence are always in relation

 to an enemy and an offence. A US force posture will never be static or

 fixed, or entirely predictable. The character of a US posture is

 intimately and inescapably related to that of the USSR. It is entirely

 possible, and history suggests entirely probable, that the adjustment

 process of a defence transition will lead to a strategic balance as

 unexpected and troublesome as the one today. Although the SDI does

 appreciate the instability implied by unilateral deployment of a BMD

 system and consequently promotes mutual defence capabilities to

 reinforce deterrence and stability, it suffers from a major, flawed

 assumption: that defence will be sufficiently inexpensive and robust

 during the transition stages that they will induce major reductions in

 offensive forces. Technology in this case may not be seen as the

 'solution' to the nuclear dilemma, but it is certainly perceived as the

 impetus to strategic self-restraint.

 It is not at all clear that a BMD would minimise the threat posed by

 strategic nuclear forces or that attempts to move to a defence strategy

 will not in fact result in an offensive build-up. A defence-dominant

 strategy, instead of a purely offensive strategy, cannot change the

 insidiously and fundamentally political nature of the nuclear dilemma.

 While the immediate goal is to protect-either through deterrence or

 defence-the US from nuclear war, as long as the superpowers are

 caught in a security dilemma in which neither country can afford not to

 compete, then there can be no real security from nuclear weapons.

 Arguments that the US must have a BMD because the Soviet Union is

 developing one, or that it cannot afford not to, indicate that once again

 the US people are victims of and party to their own insecurity. If there is

 one lesson from the nuclear age which the US must learn, it is that each

 23 Robinson, 'Beam weapon advances', op cit, p 21.
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 technological advance, each promise of the final technological

 'solution' to competition, has been undermined by another or even the

 same technology. As long as the psychology of insecurity dominates

 nuclear competition, there can be no solution to or protection from

 nuclear weapons. It is a political problem, and the security dilemma

 must be brought under control. Even in the face of the most promising

 anti-ballistic missile technology, the security dilemma threatens to

 subvert attempts at ballistic missile defence.

 It is this understanding of the nuclear dilemma as a dynamic and

 interactive political problem that causes critics of BMD to be so

 vehement. The quest for the elusive long-term technological advantage

 (ie, High Frontier) or for technological inducements to self-restraint (ie,

 the SDI) is the symptom and the disease, fuelling intensive arms races,

 propelling nations down the road to greater risk and uncertainty, and

 providing increasingly incomprehensible destructive power over which

 we have less and less control. From this dynamic perspective, BMD is

 particularly problematic on three counts: its likely impact on strategic

 uncertainty, on deterrence and crisis stability, and on arms races is very

 negative.

 Modelling nuclear competition as a simple game, the deterrence logic

 of Mutual Assured Destruction (as a purely offensive strategy) and

 Assured Survival (as a purely defensive strategy) are essentially the

 same. In both situations, deterrence is based on a predictable no-win

 outcome; the threat of retaliation (Assured Destruction) or promise of

 no reward (Assured Survival) should, in principle, deter the players

 from 'playing the game'. In this sense, both types of deterrence function

 like a game of tic-tac-toe (noughts and crosses). Two skilled (rational)

 players of tic-tac-toe know that the best they can hope to achieve are

 endless rounds of draws-consequently they do not even bother to play.

 This is why Assured Survival promises, in theory, to make nuclear

 weapons obsolete; this is why MAD promised to stabilise nuclear

 competition; and this is why only those very young children who have

 not yet figured out how predictably to prevent their opponent from

 winning ever bother to play tic-tac-toe.

 In this child's game, an 'X' is an 'X', an 'O' is an '0', and the

 consequences of their position on a playing field of nine squares are

 unambiguous. There are no problems of misperceiving 'Xs' and 'Os', no

 problem of comprehending what an 'X' placed here or there means, and

 no problem in deciding how to respond to your opponent's move. The

 game is so simple that rationality is inevitable, and unless players
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 intentionally try to lose, they cannot help but draw time and time again.

 Obviously, the real world of deterrence and nuclear competition is

 not so simple. Rationality can be assumed only to a certain degree,

 decisions are fraught with values and perceptions, and behaviour may

 send ambiguous signals. In the real world, human nature dictates that

 competition will depend critically on perceptions, values, and

 credibility.

 Because of the costs involved with nuclear weapons, the only way of

 dealing with these real world uncertainties is to minimise them and the

 risk of 'losing' by structuring the competition so that all that is possible is

 a 'draw'. By structuring the conflict so that no one would bother to play

 the game of nuclear war, the world is saved from all which that war

 implies. Again, this is the basic logic of both Assured Destruction and

 Assured Survival.

 What is critical to both of these deterrence strategies is that

 uncertainties and risks are minimised by making strategic choices and

 their consequences more predictable. By limiting the overall strategy to

 one that is purely offensive (ie, through MAD and the ABM Treaty) or

 purely defensive (ie, through High Frontier), we are also increasing our

 ability to control the competition by limiting the range of strategic

 choices which can be made. We can therefore anticipate and counter

 any moves our opponent is likely to make. Through strategic restraint,

 we enhance deterrence and stability in the game by making it

 predictably certain that no player can 'win'.

 Historically, however, because of domestic forces as well as

 international ones, the Soviet Union and the United States have

 consistently tried to press for advantage in spite of the 'security'

 promised by MAD. SALT I and II were both attempts to structure the

 competition and formalise the 'draw' process, but deterrence is

 becoming increasingly unstable and both superpowers are hedging arms

 control agreements.24 The reasons vary. Technological changes (ie,

 MIRVs, improved missile accuracy) have contributed to a blurring of

 first and second strike capabilities, making nuclear draw less certain,

 some policies seem to have intentionally violated the treaties (ie, Soviet

 phased-array radars), and there is always the fear that from sheer

 human weakness deterrence might fail. For a variety of reasons, then,

 neither side seems willing to accept the desirability and conditions of

 Assured Destruction, or at least seems compelled through technology

 24 See Michael Krepon, 'Both sides are hedging', Foreign Policy (56) (Fall 1984), pp 153-72.
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 creep to undermine the foundation of the stalemate itself.

 Undoubtedly, the latter amplifies the former.

 It is this contemporary strategic uncertainty of deterrence and the

 military utility of strategic forces that makes propositions for a nuclear

 defence strategy problematic. Since no defence system could be 100 per

 cent reliable or effective, offensive forces would have to be maintained

 to provide an additional deterrent to the use of nuclear weapons. In this

 sense, Assured Survival could never be a purely defensive strategy, and

 Mutual Assured Security would be a defence-dominant strategy; that is,

 primarily defensive but balanced with offensive forces. The critical issue

 thus becomes how to deploy defensive components during the defence

 transition in a way that does not make offensive forces more threatening

 and give rise to an offensive build-up and counter-measures.

 The SDI proposes to accomplish a stable transition by sharing

 defence technology with the Soviet Union and by negotiating offensive

 force reductions. The basic principle is to reduce the offensive threat to

 the defence, which would allow the defence to be effective enough to

 minimise the utility of any additional offensive weaponry and

 counter-measures. In this manner nuclear weapons would be rendered

 technically obsolete, and the superpowers would thus be induced to

 negotiate even further reductions in offensive weapons. However, to try

 to negotiate politically the character of both offensive and defensive

 forces for the two nations is an unprecedented political challenge, for

 offensive arms control alone has been daunting and perhaps less than

 satisfactory. In any event, it presumes a tremendously cooperative

 political environment in which both superpowers perceive the same

 value in a particular force structure, a perception that the US and USSR

 have yet to share.

 In addition, the Soviet Union has been unequivocal in its statements

 of how it perceives American BMD efforts. As Yuri Andropov has

 stated:

 This may seem to be [defensive] only on the face of it and only to those who are

 not conversant with these matters. In fact the strategic offensive forces of the

 United States will continue to be developed and upgraded at full tilt and along

 quite a definite line at that, namely that of acquiring a first nuclear strike

 capability. Under these conditions, the intention to secure itself the possibility

 of destroying with the help of ABM defenses the corresponding strategic

 systems of the other side, that is of rendering it unable of dealing a retaliatory

 strike, is a bid to disarm the Soviet Union in the face of the US nuclear threat.25

 25 New York Times, 27 March 1983, p 1.
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 In light of this understanding, it does not seem to be particularly wise to

 believe that the Soviet Union would be willing to cooperate in a

 transition to Mutual Assured Security or to have faith that a sufficiently

 robust defensive technology could induce it to do otherwise. Attaining

 the requisite degree of rigour in the technology could be permanently

 frustrated by efforts by the Soviet Union to weaken a BMD because of

 its own perception that any American defences represent 'a bid to

 disarm the Soviet Union'.

 Strategic uncertainty about offensive and defensive intentions will be

 intensified once offensive and defensive capabilities are paired. The

 unknown reliability of a defence posture requires an offensive for

 additional deterrence, yet if this offensive faces a BMD system then the

 reliability of the offensive is also in doubt. Deterrence thus becomes a

 questionable condition, since it is based neither on assured destruction

 nor assured survival. Crisis instability is heightened, since unstable

 deterrence and 'unknown' defences increase the risk that nuclear war

 based on miscalculation could occur.

 Because of the less than 100 per cent effectiveness of a defence

 capability, stable deterrence is crucial to minimising the risks of nuclear

 war as well as to reducing overall nuclear insecurity. Deterrence as a

 dynamic condition should thus try to maximise the certainty that a

 nuclear war could not be won or yield any major political-military

 advantage. Or, conversely, deterrence should minimise the uncertainty

 of the outcome and costs of nuclear war. As a consequence, the logical

 solution to stabilising deterrence in a mixed nuclear strategy is to

 intensify retaliatory capabilities. Uncertainty may be overcome by

 predictability, and since in a defence transition the defence's

 effectiveness would be limited, strategic predictability may be achieved

 through assured retaliation.

 However, by attempting to stabilise short-term deterrence by

 improving the survivability of retaliatory forces, the US and the USSR

 would be undermining their ability to have a long-term defence

 capability sufficient for a victory-denial, and not assured destruction,

 deterrent. A reinforcement of survivability implies a penetration of

 defences because survivable forces are retaliatory in nature (or worse,

 capable of a first strike). In the long run, all that would be accomplished

 by defensive efforts is Assured Destruction of even greater proportions,

 and a permanent frustration of a reliable national defence.

 The crux of this argument is that the strategic uncertainty resulting

 from a mix of defensive and offensive strategies would confound efforts
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 to achieve crisis stability, regardless of whether stability is based on an

 offensive or defensive deterrent. Unless the move to BMD is

 accompanied by deep cuts in the offensive forces of both sides, it is

 unlikely that the defence-inspired Mutual Assured Security can ever be

 achieved. The immediate incentive, because of the window of

 vulnerability and a lack of strategic predictability, is to bolster

 retaliatory forces. However, to do so in conjunction with defensive

 efforts is to raise questions about aggressive intentions and raise doubts

 about true retaliatory capabilities.

 The net effect of these behaviours is to reinforce the perception that

 there is military utility to strategic nuclear forces, the very utility which

 BMD is supposed to remove. To expect that sufficiently robust

 defensive forces can counter-balance this perception and induce

 offensive force cuts is to miscalculate the incentives to do exactly the

 opposite. The initial impetus is to try to resist BMD, and once this

 process has started the ability of the defence to achieve preponderance

 over the offensive is going to be permanently frustrated. As the earlier

 technical discussion revealed, defensive systems may be all-too

 vulnerable to counter-measures and attack.

 It may be argued that the above strategic uncertainty is sufficient to

 stimulate an acceptance that nuclear weapons are obsolete by making

 the outcome of war so uncertain that it is not worth the risk. In other

 words, deterrence would be provided by maximum uncertainty.

 However, the history of arms races and arms competition between the

 US and the USSR does not make this argument credible because

 uncertainty contributes to insecurity and consequently the security

 dilemma. Based on past performance, it is more likely that a

 competition involving offensive and defensive weaponry would result in

 an unexpected force posture and one not appropriate for a defence-

 dominant strategy. The processes of insecurity, misperception, and

 technology creep which fuel an arms race all dictate that the United

 States and the Soviet Union assume the worst about the other's

 intentions and capabilities and respond in kind. A new spiral of arms

 competition would try to be brought under control by imparting as

 much strategic structure and predictability as possible, probably by

 assuring retaliatory capabilities. Nuclear weapons may indeed become

 obsolete because they have been replaced by a new generation of

 weapons of mass destruction.

 The nature of the security dilemma requires that cooperative efforts

 be undertaken to arrest the compulsion for competition and the creep
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 toward greater insecurity and risk. While the SDI requires major arms

 control efforts in conjunction with ballistic missile defence, in light of

 the earlier discussion it does not seem that there could be enough

 confidence in defences to inspire substantial arms control. There would

 always be technical doubts, and strategic uncertainties would require

 that defensive measures be perceived as threatening and countered with

 greater offensive efforts to ensure deterrence.

 At the least, it is unreasonable to assume that the Soviet Union is

 sufficiently fearful of US militarisation of space, or sufficiently doubtful

 of its own abilities to compete in advanced technology weaponry, that it

 would not try to counter the neutralisation of its strategic forces. It is

 certainly tenuous to suggest that the Soviet Union would accept

 American initiatives to restructure Soviet strategic forces in order to

 make the American defence effort more stable! Since, first, it is doubtful

 that BMD technology could inspire such unprecedented, mutual

 cooperative efforts, and, secondly, a successful BMD requires such

 major force cuts and agreements, it seems more prudent to attempt

 major reductions in the absence of a defence effort, rather than in the

 presence of one.

 The competitive dynamic which precipitated the present predicament

 of incomprehensible force levels, growing instability, and vulnerability

 to nuclear war will not change with a defence initiative, and it is

 important to note that a successful initiative depends upon the ability of

 sophisticated technology to remove the incentives for nuclear

 competition. Yet unless the security dilemma can be brought under

 control during the defence transition, technology can never reach

 sufficiently robust levels requisite for the acceptance of the

 obsolescence or nominal utility of nuclear weapons. Convincing

 arguments as to why a defensive strategy should produce appreciably

 different results than the offensive strategy of the past forty years have

 not been made. Mutual Assured Destruction was presumably stable and

 offered a structured means of negating the military utility of strategic

 nuclear forces, but neither the United States nor the Soviet Union could

 resist the dynamics which have brought us to the present era of

 instability. It may be rightly argued that it was the spectre of assured

 destruction which propelled those dynamics. But, a defence-dominant

 strategy does not seem to be able to reconcile the need for assured

 destruction as an interim deterrent with the need to establish major

 offensive force reductions to establish a defence-based, victory-denial

 deterrence.
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 Conclusions

 The United States has found itself in a position of nuclear insecurity:

 strategic force levels and vulnerability to nuclear war have increased

 substantially over the past decade. In order to escape from the risks of

 Assured Destruction, strategic defence capabilities seem in order. Of

 the two ballistic missile defence programmes which have been reviewed

 in this paper, High Frontier and the Strategic Defense Initiative, the

 SDI is a programme more sensitive to the overall strategic balance and

 the possible limitations of technology. However, a decision to proceed

 with the SDI based on high confidence levels about technological

 capabilities is to underestimate the tremendous political-strategic

 incentives to seek ways consistently to undermine defence

 effectiveness. We can certainly expect the Soviet Union to vigorously

 challenge US attempts at a unilateral deployment of a BMD.

 What is disconcerting about ballistic missile defence are the

 consequences of mutual deployments of offensive and defensive

 systems. The strategic uncertainty resulting from competing offensive

 and defensive forces would contribute to an overall lack of

 predictability about the future characteristics of both the force postures

 and deterrence. Since deterrence based on retaliatory capabilities is

 intrinsic to any defence transition, it is unlikely that a defence-dominant

 strategy could ever be achieved: retaliation implicitly involves the

 penetration of missile defences. If deterrence could be established

 through non-missile nuclear threats, then the US and USSR run the risk

 of instituting Assured Destruction at a 'lower' level of weaponry.

 In any event, offensive and defensive competition during a defence

 transition would permanently frustrate efforts to achieve a primarily

 defensive strategy. The accomplishment of this goal requires the ability

 of defences to prevail enough over offensives that there will be

 incentives to negotiate major reductions in offensive forces. However,

 the requirements for deterrence during the interim directly conflict with

 the needs of long-term defence to be paired with only minimal offensive

 force levels. Unless the United States can control the insecurity of the

 security dilemma before it undertakes a defence initiative, it seems

 unlikely that deterrence, defence, and strategic uncertainty can ever be

 reconciled. If the US could accomplish such an unprecedented

 cooperative feat, then a defence initiative seems redundant.
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