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Missile Defenses and Strategic 
Nuclear Arms Control
Technology and Policy Challenges

Stephen J. Cimbala, phD*
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Missile defenses continue to pose technical and policy challenges to issues of 
US-Russia and North Atlantic Treaty Organization (NATO)–Russian 
security policy. For opponents of ballistic missile defense (BMD), such 
systems destabilize the soundness of Russo-American deterrence. To ad-

dress this concern, as well as others, at the 2010 Lisbon summit, NATO and Russian 
leaders agreed to seek common ground on European missile defenses. However, the re-
turn of Vladimir Putin to the Russian presidency in 2012 marked a new assertiveness in 
Russian foreign and defense policy, including arms control. Russia’s occupation and later 
annexation of Crimea in March 2014 caused the United States and NATO to suspend, 
at least temporarily, military-to-military cooperation with Russia, including discussions 
about European missile defenses.1 Prospects for agreement on missile defenses, or on 
further reductions in US and Russian operationally deployed strategic nuclear weapons 
in a post–New Strategic Arms Reduction Treaty (START), appeared dismal following 
the Ukrainian crisis.

In the discussion that follows, we first consider some of the political and military 
background pertinent to the relationship between Russian and American strategic nu-
clear arms limitations and missile defense. Second, we perform analyses for several cases 
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of candidate “New START-minus” agreements allegedly under study by the Obama ad-
ministration, including the possible implications of missile defenses for deterrence stabil-
ity under post–New START reductions. Third, we draw conclusions about how ambi-
tious the United States and Russia can be in reducing strategic nuclear forces, not only in 
terms of their own security and defense requirements but also with respect to the need 
for involvement of other nuclear weapons states.

Nuclear Arms Reduction and Missile Defenses
President Obama has reportedly tasked the Pentagon to develop planning scenarios 

for further reductions in American strategic nuclear forces. These scenarios include three 
options for further cuts in the numbers of operationally deployed strategic nuclear weap-
ons, below New START levels: 1,100; 800; or 400 weapons.2 The range of options pro-
vides for small, medium, and large departures from New START limits. The most ambi-
tious among these options will also require cooperation between Russia and the United 
States as well as among other nuclear weapons states. Whereas, for example, one might 
imagine the United States and Russia reaching agreement on a limit of 1,100 or 1,000 
deployed strategic nuclear weapons without third- or “nth”-party participation, the po-
litical baggage for more drastic limitations would be a hard sell within the American and 
Russian national security establishments—unless, or until, other nuclear weapons states 
were brought into the agreement. The departure from a two-sided to a multisided nego-
tiating forum for nuclear arms reductions presents both political and military challenges 
to governments, especially for their defense planners and arms control negotiators.

Evaluation of the political or military value of missile defenses in current and pro-
spective policy terms requires that we acknowledge new possibilities and new dangers.3 
Compared to their weaponry of the Cold War era, the United States and Russia now 
have smaller numbers of operationally deployed strategic nuclear devices. In addition, 
antimissile defense technologies are of interest not only to the United States and, poten-
tially, Russia but also to other states that feel threatened by the spread of ballistic missiles 
outside Europe. For example, although its government would prefer not to join the ranks 
of nuclear weapons states or enter into a regional nuclear arms race, Japan is nevertheless 
very interested in antimissile defenses. It is already cooperating with the United States in 
developing and deploying theater missile defenses for its state territory and contiguous 
waters. This stance is not unreasonable from Japan’s perspective, considering its proximity 
to North Korea, China, and other Asian nuclear powers. On the one hand, for countries 
like Japan or South Korea, missile defenses might provide an alternative “deterrent by 
denial” instead of a nuclear deterrent by threat of unacceptable second-strike retaliation. 
Antimissile defenses could also serve as an insurance policy against accidental launches 
or unauthorized rogue attacks. On the other hand, missile defenses have also complicated 
the Russo-American relationship with respect to the eventual prospects for nuclear arms 
control and disarmament. At first, President George W. Bush’s announcement in 2001 to 
withdraw from the Anti-Ballistic Missile Treaty did not draw returning fire from the 
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government of President Putin. To the contrary, in 2002 the United States and Russia 
concluded the Strategic Offensive Reductions Treaty (SORT), which called for the two 
states to reduce their numbers of operationally deployed intercontinental weapons to 
within a range of 1,700 to 2,200 each by 2012. Of course, SORT was later superseded by 
New START, but SORT was an intriguing way station. Unlikely bedfellows from the 
standpoint of political ideology, Bush and Putin nevertheless accomplished significant 
nuclear reductions with SORT, compared to previous levels. They did so despite Russia’s 
clear policy statements then and subsequently that its strategic nuclear deterrent was the 
military backbone of its international security and great-power status.4

During the second terms of presidents Bush and Putin, however, the political winds 
shifted, and Russia used the diplomatic demarche over the Bush plan to deploy elements 
of a US global missile defense system in Poland and the Czech Republic. Russia’s objec-
tions to Bush’s European missile defense plan were as much political as they were mili-
tary. Russia disliked the presence of US missile defenses so close to its borders and in a 
former Soviet satellite that Russia regarded as part of its sphere of special interest. The 
years 2007 and 2008 were also times of jockeying for power and position within the 
Kremlin as the arrangements for succession to President Putin were being worked out. 
Putin’s administration took a hard line against American missile defenses in Europe un-
til the departure of the Bush administration and the arrival of the Obama administration, 
along with its “reset” policy. As Pavel Podvig has noted, “As it turns out, missile defense is 
a very personal subject for the Russian president, who spoke passionately about it during 
his recent campaign. This passion, however, serves a pragmatic political purpose: It paints 
a picture of Russia as under siege, which helps deflect challenges to the legitimacy of the 
Russian political system.”5

The Obama reset led to the conclusion of the New START agreement on offensive 
force reductions and to a temporary thaw in US-Russia and Russia-NATO relations on 
the issue of missile defenses.6 But the thaw was temporary, and animosity over this issue 
returned in 2011–12 as the Obama missile defense plan for Europe became clearer in its 
implications and as American and Russian presidential elections loomed larger.7

US secretary of defense Chuck Hagel announced in 2013 that the Pentagon planned 
to cancel plans for the fourth phase of the European Phased Adaptive Approach, re-
garded as the one most objectionable to Russia as a potential neutralizer of its nuclear 
deterrent. Neither President Putin nor his military leadership was mollified by this deci-
sion. Russia continued to demand either a change in the American plan or a Russian level 
of involvement and participation in designing the European BMD system that satisfied 
its nervous military leaders and politicians as to NATO intentions and capabilities. Rus-
sian leaders have indicated that if they are dissatisfied with respect to European missile 
defenses, Russia will decline further cooperation in offensive nuclear arms reductions and 
possibly deploy missiles capable of launching nonstrategic nuclear weapons closer to 
Russia’s borders with NATO.8 A presentation by the Russian General Staff to a confer-
ence in Moscow in the spring of 2012 summarized the differences between Russian and 
NATO proposals. As Stephen J. Blank has pointed out, influential Russian policy makers 
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and military analysts have regarded past US-Russia dialogue on strategic nuclear arms 
control as a net “positive” for several reasons. First, it helps commit the United States to 
an arms control paradigm of mutually assured destruction or assured retaliation based on 
offensive forces. Second, it projects the global impression of US-Russia nuclear parity 
regardless of the ups and downs of Russia’s military modernization. Third, the impression 
of nuclear-strategic parity with the United States has spillover diplomatic benefits that 
support Russia’s self-portrait for international audiences.9 That portrait emphasizes Rus-
sia’s status as a major power in the emerging multipolar international system that will 
eventually displace a unipolar American dominance of the post–Cold War years. Al-
though it might seem contradictory, according to some interpretations of international 
relations theory, in this case the second point supports the third. The appearance of nu-
clear-strategic parity supports Russia’s perceived quest for a multipolar international 
system in which the United States is less influential and Russia more so.

A related technical issue in a two-sided NATO-Russia deployment of advanced 
antimissile and air defenses is the problem of defense suppression. To contribute to deter-
rence by denial, defenses would have to be survivable against preemptive attack by defense 
suppression forces.10 Like defenses, those forces could be based (at least theoretically) in 
a variety of ways, including on land, at sea, in the air, or in space—depending on the state 
of weapons technology and launchers. In a two-sided deterrence competition with re-
spect to strategic nuclear forces, each side will estimate the survivability of its offensive 
forces, strategic antimissile and air defenses, and defense suppression forces.11 With pres-
ent technology, defense suppression missions might be carried out by antisatellite weap-
ons based terrestrially or airborne; by kinetic or cyber attacks on the command, control, 
communications, and intelligence systems supporting defenses; or by submarine-launched 
ballistic missiles or stealthy cruise missiles ahead of later and larger attacks on forces.

If either side’s defenses were perceived as vulnerable to prompt defense suppression, 
a situation of mutually reinforcing fears of antidefensive first strikes might lead to mis-
taken or deliberate strikes against the other side’s defenses—or against its defense sup-
pression weapons, arguing that those weapons constitute a standing threat to defenses 
designed to protect one’s own values, not to harm others. As Secretary of Defense Ashton 
B. Carter observes,

A BMD deployment is itself a prime target, and the system is clearly useless if it can 
easily be destroyed. The BMD need not be absolutely survivable, but the offense must pay 
a high enough price to destroy the defense that such a tactic is unattractive. The defense 
can of course defend itself, but attack on the defense remains for most deployment 
schemes the most effective tactic for the offense and hence the weakest link in the de-
fense.12

Thus, a relationship of deterrence or dissuasion between two powers with strategic nuclear 
forces, defenses, and defense suppression forces might yield multiple operational and 
strategic approaches.
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Regardless of the military and technical obstacles to NATO-Russia cooperation on 
missile defenses and nuclear arms reductions, political factors may be even more impor-
tant. The policy statements of Russian leaders continue to speak of NATO as a danger to 
national security.13 Russia is especially sensitive to NATO’s reach into former Soviet—
and now extended Russian—security space, where Russia claims a privileged interest.14 
These sensitivities to NATO visibility in post-Soviet space that borders or is near to 
Russia extend to any plans for NATO land-based interceptors, radars, or other compo-
nents of a European missile defense plan. As Jacob W. Kipp comments, the distinction 
between Russian “reform of the armed forces” and “military reform” is closely related to 
the issue of future war as Russian military forecasters see it:

On the one hand, reform of the Armed Forces refers to the transformation of the military 
forces belonging to the Russian Ministry of Defense and involves both downsizing the 
force and transforming it into a force that will meet the needs and requirements of Rus-
sia in the post–Cold War era.  Military reform, on the other hand, is a more all-embrac-
ing process which encompasses all the military and paramilitary formations of the Rus-
sian state and addresses the core political, economic, and social questions attached to 
raising, sustaining, training, arming, deploying, and employing the military as an element 
of Russian national power.15

Therefore, in the minds of some risk-averse Russian military planners, missile de-
fense nullification technologies might constitute a necessary part of their deterrent, de-
spite US claims that present BMD technologies are directed only toward regional threats 
such as those posed by Iran and North Korea. Russia has also responded with offsetting 
or balancing moves, including plans for offensive weapons with BMD countermeasures, 
and improvements in Russian antimissile and air defense systems already deployed.16

NATO-Russian cooperation on missile defense is a necessary condition for the two 
entities’ improved collaboration on nuclear nonproliferation. Although Russian and 
American perspectives on preventing the spread of nuclear weapons are not identical, 
they are potentially convergent on some important issues. Russia does not want to en-
courage such a spread in general but takes a selective approach to dealing with miscreant 
potential or actual proliferators. The United States, though, is more likely to oppose cat-
egorically the entry of any new states into the club of nuclear weapons states and insists 
on reversing North Korea’s membership.

These differences in perspective are not necessarily insurmountable obstacles to 
Russo-American cooperation on nuclear nonproliferation. US-Russia disagreements are 
likely to be more about tactics than about the seriousness of the threat posed by a nuclear 
Iran or by other Middle Eastern states reacting to an apparent Iranian nuclear weapons 
capability. Here the missile defense issue intersects with the nonproliferation concerns of 
both the United States and Russia. The United States sees the European missile defense 
system as contributing to nonproliferation by discouraging the spread of nuclear weapons 
without requiring aggressive counterproliferation measures—such as the bombing of 
nuclear weapons complexes and nuclear infrastructure or the imposition of regime change 
by military intervention. Russia fears that a NATO missile defense system “good enough” 
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to deter or deflect an attack from Iran or other regional nuclear powers could grow into a 
larger system capable of nullifying its deterrent.

This three-way entanglement among offensive nuclear arms reductions, antimissile 
defenses, and nonproliferation posed challenges to US-Russian and Russian-NATO se-
curity cooperation during President Obama’s second term. How steep is this mountain? 
The next section discusses the parameters of alternative post–New START regimes and 
their implications.

Analysis and Methodology

Measuring the Problem

Nuclear arms control is an aspect of military strategy and national security policy, not a 
thing in itself. US and Russian decisions about nuclear arms reductions also have impli-
cations for other states in the international system—especially for current or aspiring 
nuclear weapons states. On the one hand, the gap between American and Russian capa-
bilities and those of everyone else helps to impose some predictability and discipline on 
international practices related to arms control and nonproliferation. On the other hand, 
the continuing reliance by the United States and Russia on nuclear weapons and nuclear 
deterrence encourages other nuclear weapons states to move cautiously on disarmament. 
It also advertises the putative value of nuclear weapons for deterrence, defense, and diplo-
macy.

Could Russia and the United States, given favorable political conditions, reduce 
their numbers of operationally deployed strategic nuclear weapons below New START 
levels and still fulfill their national security objectives? The obvious answer to this ques-
tion is maybe. However, the question “how far?” is complicated. The step from the New 
START upper limit of 1,550 deployed warheads to some 1,000 is an incremental one 
that would presumably involve no major changes in roles, missions, or force structure. 
Below that level, to a limit of 800 or 400 deployed weapons, difficult trade-offs may ensue 
for military planners and for proponents of further accomplishments in nuclear arms 
control and disarmament.

We examine in more detail the implications of US-Russia strategic nuclear force 
reductions to various levels in the analysis that follows.17 Notional force structures for the 
period 2018–20 are posited for the two states, and those force structures are subjected to 
nuclear force exchange modeling.18 Each state is assigned a balanced triad of strategic 
nuclear forces deployed on intercontinental ballistic missiles,  submarine-launched bal-
listic missiles, and heavy bombers. The performances of each Russian and American force 
for each level of deployment are analyzed under each of four operational conditions: (1) 
forces are on generated alert and launched on warning of attack (Gen/LOW), (2) forces 
are on generated alert and riding out the attack before retaliating (Gen/RO), (3) forces 
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are on day-to-day alert and launched on warning (Day/LOW), and (4) forces are on 
day-to-day alert and riding out the attack (Day/RO).

For each simulation at benchmark maximum deployment levels of 1,550; 1,000; or 
500 strategic nuclear weapons for each state, an alternative scenario is postulated with 
missile defenses added into the equation for both states. This step poses considerable 
challenges to the investigator since no one really knows how well strategic antimissile 
weapons will perform against prospective attackers. For heuristic purposes, we assigned 
each state a combination of antimissile and antiair defenses capable of a range of attrition 
against attacking offenses: Phase I defenses successfully intercept or otherwise deflect at 
least 20 percent of opposed second-strike retaliating warheads; Phase II defenses, at least 
40 percent; Phase III, at least 60 percent; and Phase IV, at least 80 percent

Data Analysis and Findings

Figures 1–6 summarize the forces in the analysis and the outcomes for each of the nuclear 
force exchanges. Figures 1 through 3 show the numbers of retaliating warheads for 
maximum deployments of 1,550; 1,000; and 500 warheads, respectively, without defenses. 
Figures 4 through 6 add antimissile and antiair defenses (combined) into the equation 
using the model previously described.

Figure 1. US-Russia surviving and retaliating warheads: 1,550 deployment limit
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Figure 2. US-Russia surviving and retaliating warheads: 1,000 deployment limit

Figure 3. US-Russia surviving and retaliating warheads: 500 deployment limit
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Figure 4. US-Russia surviving and retaliating warheads versus defenses: 1,550 deployment limit

Figure 5. US-Russia surviving and retaliating warheads versus defenses: 1,000 deployment limit
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Figure 6. US-Russia surviving and retaliating warheads versus defenses: 500 deployment limit

If these are the relevant numbers, what inferences do they suggest? First, both Rus-
sia and the United States can fulfill their deterrent and defense missions at deployment 
levels below New START–agreed figures. Even the 500-weapon limit for the two states 
includes a considerable amount of retaliatory destruction, especially if weapons are con-
centrated against cities or other “soft” targets. Second, force structures do matter. The mix 
of land- and sea-based missiles and bombers deployed by either state can contribute to 
crisis and deterrence stability or detract from it. In particular, when survivability depends 
upon launch on warning, the potential for nuclear crisis instability increases. For Russia, 
this fact makes it imperative that its sea-based nuclear deterrent be rebooted with the 
construction of a new class of ballistic missile submarines and with a reliable new subma-
rine-launched ballistic missile—as called for in past and present plans.

Third, as forces descend the ladder from 1,550 to 500 operationally deployed weap-
ons, the options for nuclear target planners will be progressively more restricted. A de-
ployed force at or below 500 weapons invites an almost exclusive focus on countercity or 
countervalue targeting. Target plans emphasizing the killing of people instead of the 
destruction of opposing forces might be repugnant on ethical grounds. A possible alter-
native to countercity targeting is to emphasize the targeting of defense-related and other 
critical infrastructure. An infrastructure-emphatic targeting plan would still kill many 
civilians but perhaps not so deliberately as would attacks targeted against populations.

Fourth, the United States or Russia will require some persuading to agree to reduc-
tions below the 1,000 operationally deployed strategic nuclear weapons limit unless the 
additional reductions are discussed on a multilateral basis that includes the other nuclear 
weapons states. The United States and Russia will have mixed motives in this regard: on 
the one hand, improving the security of their relationship and disposing of unnecessary 
nuclear weapons; on the other hand, maintaining their role as the dominant nuclear 
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weapons states unless, or until, other countries have committed to serious and verifiable 
reductions of their own. Bringing the major nuclear weapons states of Asia into this 
multilateral agreement will be crucial.

Fifth, missile defenses figure ambiguously into this mix of possibilities for Russian-
American offensive nuclear force reductions. US missile defenses provide talking points 
for Russian politicians and defense hawks, but Russians should not deceive themselves by 
overselling the performances of emerging US defense technologies. For this decade, at 
least, the European Phased Adaptive Approach or the national missile defenses deployed 
in the continental United States can mitigate the consequences of small nuclear attacks. 
But exclusive theater or strategic antimissile defenses against larger attacks will require 
breakthroughs in technology development and in the affordable deployment of new 
weapons and new launch platforms. Doubtless there are some innovative ideas about 
missile defenses now incubating in research laboratories and think tanks.19 Nevertheless, 
the offense-defense arithmetic in nuclear scenarios does not favor the defender because 
even a few nuclear weapons can do so much infernal damage.

Conclusions
Missile defenses pose technical and policy challenges for nuclear deterrence and 

arms control, but they are not insurmountable. The technical aspect of missile defenses is 
whether they can continue to improve their performance envelopes and marginal-cost 
effectiveness, relative to offensive ballistic missiles and bomber-delivered weapons. US 
military planners already recognize that current and future long-range-strike platforms 
will be opposed by increasingly competent air and missile defenses. For example, pro-
spective US opponents in Asia will seek to develop and deploy improved air and missile 
defenses as part of their antiaccess/area-denial (A2/AD) as countermeasures to the 
United States’ Air-Sea Battle concept and policy-strategic “pivot” toward Asia.20 Accord-
ing to the US Air Force’s 2012 posture statement, “As A2/AD capabilities proliferate, our 
[U.S. Air Force] fourth-generation fighter and legacy bomber capability to penetrate 
contested airspace is increasingly challenged,” and the procurement of a new penetrating 
bomber “is critical to maintaining our [U.S. Air Force] long-range strike capability in the 
face of evolving A2/AD environments.”21 The US and its allies are also working to 
strengthen their own regional missile defenses in Asia and elsewhere against growing 
ballistic and cruise missile threats to the use of the air and space, maritime, and cyber 
commons. The A2/AD picture in Asia is but one illustration of the point that future 
missile defenses will be challenged, not only to improve their “hardware” relative to of-
fenses but also to enhance their “software” for scenario expectations and flexible adapta-
tion to unexpected contingencies.22 As a US Army study on integrated air and missile 
defenses has noted,

Adversary long-range precision attack doctrines, as demonstrated in numerous experi-
ments and service-level wargames, have evolved from a low number of missile launches 
from static positions to large, complex salvoes from mobile forces. Their complex preci-
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sion strikes are typically supported by advanced electronic attack; offensive cyber capa-
bilities; terrestrial and space-based intelligence, surveillance and reconnaissance (ISR); 
and attacks on US space-based capabilities.23

With regard to strategic nuclear arms control, Russia and the United States could 
reduce their numbers of operationally deployed strategic nuclear weapons to 1,000 or 
even 500 and perhaps maintain stable deterrence based on second-strike retaliation. How 
far they can descend on this scale depends partly on the levels of political trust and mili-
tary cooperation between Washington and Moscow. Mutual disarmament also depends 
upon the cooperation of other nuclear weapons states that may have to agree to freeze or 
reduce their own arsenals.24 Missile defense technologies are considerably improved 
compared to their Cold War predecessors. However, missile defenses as proposed in the 
US Phased Adaptive Approach for Europe are not “game changers” for US-Russia stra-
tegic nuclear stability. Russian defense modernization will have more to do with the vi-
ability of its nuclear deterrent than will US and NATO missile defenses. Further, the 
missile defense issue should not be hijacked by ideologues or partisans in Washington or 
Moscow. Both political and technical cooperation between NATO and Russia is possible 
and, in fact, desirable—although probably delayed until Putin has departed from office.
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