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Introduction
Stephanie Spies

The Center for Strategic and International Studies launched the Project on Nuclear Issues 
(PONI) in 2003 in order to revitalize and strengthen a community of nuclear weapons 

experts whose training and background increasingly emphasize multidisciplinary exper-
tise, especially among younger generations. In support of this goal, the PONI conference 
series was created to provide a forum for facilitating new and innovative thinking on how 
to address the evolving role of nuclear weapons in international security and to gather 
people from across the policy and technical communities to discuss key issues. The confer-
ence series continues to place a strong emphasis on featuring the ideas of rising experts in 
the fi eld, who are uniquely positioned to advance new thinking and who represent the next 
generation of leaders from across the nuclear enterprise.

The 2012 conference series included events at Pacifi c Northwest National Laboratory in 
April, Los Alamos National Laboratory in June, and the Center for Strategic and Interna-
tional Studies in October before concluding with a Capstone Conference at Offutt Air Force 
Base, home of the U.S. Strategic Command, in March. The papers included in this volume 
are a collection of some of the pre sen ta tions delivered at the Capstone Conference. Span-
ning a wide range of technical and policy issues, these selected papers hope to further 
discussion in their respective areas, as well as contribute to the success of the greater 
nuclear community.
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U.S. Ballistic Missile Defense 
and Deterrence in the 
Twenty- First Century
Eric Auner1

There is an emerging consensus in the United States that some form of limited 
ballistic missile defenses can advance U.S. national security goals. Missile 
defenses are justifi ed in part on the grounds that they help to deter certain 
twenty- fi rst century threats. As the United States seeks to deter the full range of 
threats, a nuanced understanding of what missile defenses can, and cannot, 
deter will be crucial. This paper assesses some of the mechanisms through 
which missile defenses might enhance deterrence. It concludes that missile 
defenses may strengthen deterrence and extended deterrence in some contexts 
as part of a full suite of current and emerging capabilities, including by pre-
serving and enhancing the deterrent value of U.S. conventional and nuclear 
forces. The effect of defenses on deterrence is likely to be marginal and ambig-
uous, however, and applies to a relatively narrow spectrum of threats.

The United States has undertaken efforts to protect against ballistic missile strikes since 
the dawn of the missile age.2 After de cades of technological progress, a series of systems 

have been developed and deployed, and missile defense capabilities are becoming more 
integrated into U.S. strategic thinking. The decisions this year to augment homeland defenses 
in response to North Korean provocation and to deploy— together with Germany and the 
Netherlands— Patriot batteries to reassure Turkey are two recent examples of how policy-
makers are increasingly relying on missile defense as a tool of statecraft. This shift in U.S. 
strategic thinking is undergirded by a growing po liti cal consensus about the desirability of 
some form of defenses to protect against limited ballistic missile strikes, mostly from outlier 
regimes with relatively unsophisticated (though in some cases numerous) missile forces.3

1. Eric Auner is a se nior analyst at Guardian Six Consulting and an in de pen dent con sul tant and re-
searcher. The opinions expressed  here do not necessarily represent those of Guardian Six or any other or ga ni-
za tion. He can be reached at eauner@guardiansix.com. Ari Kattan provided research and editorial assistance.

2. For a timeline of missile defense developments, see “Missile Defense, 1944– 2002,” PBS,  http:// www .pbs 
.org /wgbh /pages /frontline /shows /missile /etc /cron .html .

3. Former Under Secretary of State for Arms Control and International Security Affairs Ellen Tauscher told 
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Although many po liti cal leaders in the United States and elsewhere have agreed that 
missile defenses may be desirable to develop and deploy, major questions about the impact 
of these systems remain, with which advocates and opponents continue to struggle. To 
mention only a few: how much is enough, and how much money is it worth? Can U.S. 
systems be expected to work under operationally realistic conditions, including against 
enemy countermea sures? What mix of sea-, land-, and space- based assets is appropriate?

This paper deals with one such question, specifi cally the contribution of missile 
defense to current U.S. deterrence goals. Much of the current discussion of defenses 
deals— appropriately, given the serious and demanding task these systems are intended 
to perform— with the question of whether systems will work in combat. But if we are to 
assess the contributions of missile defense to deterrence, however, we need to think not 
about what happens after the enemy makes the decision to launch (will it work?) but 
rather about how these systems affect everything that happens before that decision is 
made.

The effect of defenses (or, in some cases, the effect of the possibility that they could be 
deployed) during the Cold War has been studied at length.4 An opponent’s defenses raised 
the prospect that one’s own ability to retaliate might not be assured in all circumstances. 
Both the United States and Soviet  Union built up signifi cant strategic forces, armed with 
countermea sures designed to frustrate defenses. Accordingly, from 1972 until 2002 the 
Anti- Ballistic Missile Treaty, which restricted each side to defending two sites (later re-
duced to one), limited deployments and forbade nationwide defensive systems.5

The effect of defenses on deterrence in a post– Cold War world with more numerous 
regional missile powers is far less clear.6 Iran and North Korea lack the resources, scientifi c 
know- how, and industrial capacity to produce large numbers of sophisticated systems 
capable of quickly and confi dently striking targets around the world with nuclear warheads. 
They do, however, possess large numbers of shorter- range systems and at least nascent 
nuclear capabilities— which in the case of Iran may never result in the development of 
actual nuclear warheads— that give them the ability to threaten their neighbors. At the 
same time, the United States continues to fear the prospect of nuclear terrorism. Preventing 
nuclear terrorism was listed alongside preventing nuclear proliferation as the fi rst key 
objective of the U.S. nuclear policy and posture in the Obama administration’s 2010 Nuclear 

a conference at the Atlantic Council this year that “we have bipartisan support in the Congress on missile 
defense,” a sentiment echoed by co- panelist former George W. Bush National Security Advisor Stephen Hadley. 
Ellen Tauscher and Stephen Hadley, remarks, The United States and Global Missile Defense conference, Atlantic 
Council of the United States (Washington, DC, March 12, 2013),  http:// www .acus .org /fi les /transcripts /bsc130315 
missiledefense .pdf .

4. For background on the missile defense efforts of the United States and the Soviet  Union, see the chapters 
by Pavel Podvig and George Lewis in Missile Defense: Confrontation and Cooperation, eds. Alexei Arbatov and 
Vladimir Dvorkin (Moscow: Carnegie Moscow Center, 2013).

5. For an overview of the ABM Treaty, see “Treaty on the Limitation of Anti- Ballistic Missile Systems (ABM 
Treaty),” Nuclear Threat Initiative,  http:// www .nti .org /treaties -and -regimes /treaty -limitation -anti -ballistic 
-missile -systems -abm -treaty /.

6. For an account of the spread of ballistic missile technologies, see Janne E. Nolan, Trappings of Power: 
Ballistic Missiles in the Third World (Washington, DC: Brookings Institution Press, 1991).
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Posture Review (NPR) report.7 While the NPR report reaffi  rmed the role of nuclear deter-
rence and extended deterrence, it noted “fundamental changes in the international secu-
rity environment in recent years,” including “major improvements in missile defenses.”8

Below, a brief description of current U.S. missile defense plans is followed by a discus-
sion of the ways in which those plans may advance current U.S. deterrence goals.

Current U.S. Missile- Defense Plans
Current U.S. plans call for the continued deployment of limited homeland defenses and the 
development of linked regional missile defense architectures in collaboration with U.S. 
regional partners. The most developed of these regional systems is the Eu ro pe an Phased 
Adaptive Approach (EPAA), but efforts in East Asia and the Persian Gulf are underway as 
well. These systems will incorporate sea- and land- based interceptors and radars as well as 
data from space- based sensors. Many of these assets can be relocated in response to shifts 
in the threat or to reassure allies. These systems are intended to defend against limited 
ballistic missile strikes from relatively unsophisticated adversaries. They are unlikely to 
be capable against sophisticated Rus sian or Chinese long- range missile forces for the 
foreseeable future, nor will they be capable against large salvos.

The United States is also undertaking cooperative technology development and testing, 
as well as a series of exercises, with certain allies. These efforts are intended to build trust 
and interoperability, and to enhance the capabilities of those allies that face the most 
immediate ballistic missile threats. Specifi c cooperative activities are described in more 
detail below.

Disagreements remain among policymakers and analysts. Some missile defense sup-
porters continue to push for the deployment of a “thick” system, including space- based 
interceptors, capable of countering large numbers of long- range missiles in their boost 
phase.9 On the other side, some analysts oppose missile defense deployments on cost and 
technical feasibility grounds, arguing that the systems are unlikely to ever work under 
realistic conditions, especially against enemy countermea sures. Continued fi scal pressure, 
changes in the threat, and the uncertain pace of technological progress may pull U.S. policy 
toward one of the two poles in the coming years.

Missile Defense and Deterrence
Deterrence has long been at the core of U.S. nuclear strategy, and beliefs about deterrence 
have guided the acquisition and deployment of nuclear warheads and delivery systems. 

7. Department of Defense, Nuclear Posture Review Report, April 2010, iii;  http:// www .defense .gov /npr /docs 
/2010 %20nuclear %20posture %20review %20report .pdf .

8. Ibid., v.
9. Baker Spring, “President Obama’s Missile Defense Program Falls Behind the Threat,” Heritage Founda-

tion, May 3, 2012.
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During the Cold War, the two superpowers sought to maintain deterrence and strategic 
stability by eventually building large and varied arsenals capable of quickly striking a 
large set of enemy targets. Mea sures  were taken to ensure that this capability would be 
able to survive any enemy attempt at fi rst strike or disruption.

Missile defenses complicate this question of assured retaliation. If one country is able 
to radically diminish the retaliatory capacity of another country in a fi rst strike through a 
combination of nuclear, conventional, and potentially even cyber attacks, a missile shield 
may allow the attacker to blunt the “ragged” response of its weakened opponent.10 This 
relationship between offenses and defenses was acknowledged in the preamble to the New 
Strategic Arms Reduction Treaty (New START), which acknowledged (much to the dismay 
of treaty opponents) “the existence of the interrelationship between strategic offensive 
arms and strategic defensive arms.”11

Getting nuclear deterrence “right” is tricky business, not least because— despite peri-
odic nuclear- tinged crises over the last several decades— a nuclear exchange has never 
occurred between nuclear- armed states. Whether offensive strategic forces will “work” (or, 
indeed, “have worked”) to deter strategic confl ict or nuclear use is therefore a matter of 
much debate. The impassioned discussion of “Global Zero,” or even over continued reduc-
tions of strategic arms, is in large part a debate about what effect nuclear weapons actually 
have on adversary behavior.12

The report of a commission chaired by former U.S. Strategic Command Commander 
General James Cartwright expresses one view (not universally shared) of the role of nu-
clear deterrence in the twenty- fi rst century: “For the United States, deterring and defeating 
aggression in today’s world depends a great deal less on projecting nuclear offensive threat 
and a great deal more on the skilled exercise of all the instruments of power, both ‘soft’ 
and ‘hard.’ ”13 This echoes language in then Secretary of Defense Donald Rumsfeld’s intro-
duction to the George W. Bush administration’s 2002 NPR report, which refl ects the conclu-
sion that “a strategic posture that relies solely on offensive nuclear forces is inappropriate 
for deterring the potential adversaries we will face in the 21st century. . . .  A broader array 
of capability is needed to dissuade states from undertaking po liti cal, military, or technical 
courses of action that would threaten U.S. and allied security.”14

The “new triad” of the George W. Bush administration was one attempt to place these 
capabilities under a single conceptual umbrella. Rather than relying on the triad of nuclear 

10. Brad Roberts, “China and Ballistic Missile Defense: 1955 to 2002 and Beyond,” Institute for Defense 
Analyses, September 2003,  http:// www .fas .org /nuke /guide /china /doctrine /bmd .pdf .

11. New Strategic Arms Reduction Treaty, 2,  http:// www .state .gov /documents /organization /140035 .pdf .
12. For a range of compelling perspectives on issues related to “Global Zero,” see Catherine McArdle 

Kelleher and Judith Reppy, eds., Getting to Zero: The Path to Nuclear Disarmament (Stanford, CA: Stanford 
University Press, 2011).

13. Global Zero, Modernizing U.S. Force Structure and Posture, May 2012,  http:// www .globalzero .org /fi les /gz 
_us _nuclear _policy _commission _report .pdf .

14. Donald Rumsfeld, Foreword to the 2002 Nuclear Posture Review Report, January 2002,  http:// www .fas 
.org /sgp /news /2002 /01 /npr -foreword .pdf .
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delivery systems (land- based missiles, submarine- launched missiles, and strategic bomb-
ers). To maintain deterrence, the United States would deploy a “new triad” of nuclear and 
nonnuclear strike capabilities, active and passive defenses, and a “revitalized defense 
infrastructure.”15 Although the Obama administration has not used the “new triad” con-
struct, it has continued to develop a similar set of capabilities, including missile defenses 
and precision conventional strike.

If missile defenses can indeed “strengthen U.S. goals of deterrence, extended deter-
rence, and assurance,”16 rather than merely serving as an insurance policy if deterrence 
fails, the mechanisms through which it might do so are usually left rather vague. This 
paper is an attempt to fl esh out these mechanisms and make some initial observations 
about whether they are likely to assist in advancing U.S. deterrence goals. The discussion 
below covers both conventionally and WMD- armed ballistic missile threats. Although the 
U.S. homeland does not currently face a threat from conventionally armed ballistic mis-
siles, planned U.S. regional systems will be operating in regions where conventionally 
armed ballistic missile threats are very salient.

Omitted  here is any discussion of deterring Rus sian or Chinese ballistic missile strikes, 
which is unlikely to be the goal of any U.S. defensive system for the foreseeable future— 
though leaders in those countries have expressed concerns to the contrary. For the time 
being, U.S. leaders appear to have concluded that an attempt to blunt the strategic deterrent 
of either Rus sia or China would be futile and destabilizing. A future administration, espe-
cially in the context of a major technological advance, may someday make a different 
judgment.

A deployed missile defense system, or network of systems, may convince an adversary 
of one or more of the following:

A ballistic missile strike won’t be successful. The deployment of defensive systems may 
convince an adversary that an attack on a target within a defended area will fail, and 
that the intended damage or psychological effect of the attack will not be achieved. A 
scenario in which a state is seen as a missile aggressor, yet has failed to strike the intended 
target, may be seen as intolerable for the leadership contemplating such an attack. Faced 
with such a situation, the potential aggressor may decide against launching a strike, 
choose instead to strike an undefended target, or even decide against acquiring ballistic 
missiles in the fi rst place. The aggressor may also choose to invest in alternate delivery 
systems, such as cruise missiles, that can bypass ballistic missile defense systems.17 Fur-
thermore, by raising the prospect that an attempted missile strike will fail, defenses may 
reduce the credibility and utility of missile- related threats against the United States or its 
allies.

15. Ibid.
16. Department of Defense, Nuclear Posture Review Report, April 2010, 12.
17. For an in- depth discussion of cruise missile proliferation, see Dennis Gormley, Missile Contagion: 

Cruise Missile Proliferation and the Threat to International Security (Westport, CT: Praeger Security Interna-
tional, 2008).
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A successful ballistic missile strike on a par tic u lar target would require a larger raid 
size in order to pierce the defense, guaranteeing massive retaliation. Current U.S. systems 
do not provide a “thick” defense, even against large numbers of relatively unsophisti-
cated shorter- range systems. All current defensive systems rely, in one form or another, 
on expensive single- use interceptors and typically more than one interceptor will be 
launched against each threat missile, creating an unfavorable cost- exchange ratio for 
the defense. A technological breakthrough in directed energy or some other technology 
may upend this basic state of affairs, but for the time being U.S. systems will only be 
able to carry out a limited number of intercepts before running out of interceptors. An 
aggressor may therefore simply choose to fi re a larger number of missiles, only some of 
which may be armed with nuclear warheads, confi dent that a suffi  cient number will get 
through the defense to achieve the desired effect. Missile- defense opponents argue that 
the presence of defenses will simply cause the aggressor to augment the quality or 
quantity of their offenses, provoking an arms race while failing to put in place a cred-
ible defense.18

In such a scenario, however, the aggressor would be forced to mount an attack of suffi  -
cient scale that overwhelming U.S. conventional or potentially even nuclear retaliation 
may become inevitable.19 In the absence of defenses, the aggressor may feel able to make 
limited ballistic missile attacks while remaining below American red lines. As former 
Deputy Assistant Secretary of Defense for Nuclear and Missile Defense Policy Bradley 
Roberts said earlier this year, limited missile defense “takes the cheap shots off the table,” 
and this “raises the bar to confl ict.”20 According to this logic, offenses and defenses would 
work together to deter the entire spectrum of ballistic missile use. Even if “cheap shots” are 
deterred, however, an arms race may still be encouraged as potential aggressors struggle 
to maintain the guaranteed capacity to pierce U.S. defenses. A situation in which enemy 
missile forces can less credibly be used in par tic u lar scenarios, but are more numerous, 
may or may not be a benefi t for overall U.S. and allied security.

In one sense, the argument that missile defense works by forcing the opponent to 
engage in confl ict at an unacceptably high level is reminiscent of arguments made by 
advocates of the intercontinental ballistic missile (ICBM) leg of the U.S. nuclear triad— an 
increasingly salient issue as the United States ponders further nuclear reductions and 
potentially even the transition to a dyad of strategic bombers and nuclear- armed subma-
rines. The existence of land- based ICBMs force an opponent to target the U.S. homeland 
when attempting a counterforce strike, according to this argument, thus guaranteeing U.S. 
strategic retaliation and enhancing U.S. credibility.

18. For a succinct overview of these and other arguments against strategic missile defense, see Greg 
Thielmann, “Strategic Missile Defense: A Reality Check,” Arms Control Association, May 21, 2009,  http:// www 
.armscontrol .org /system /fi les /TAB _StrategicMissileDefense .pdf. Missile- defense opponents often make similar 
arguments against shorter- range defenses.

19. Unleashing a signifi cant missile salvo may also, in some circumstances, entail suffi  ciently high 
domestic or regional po liti cal costs that doing so becomes unfeasible.

20. Bradley Roberts, remarks, Carnegie International Nuclear Policy Conference (Washington, DC, April 9, 
2013),  http:// carnegieendowment .org /fi les /040913 _NPCDAY2 _ExtendedDeterrence .pdf .
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A ballistic missile attack would not cause the intended level of damage. As stated above, 
the presence of defenses may push an aggressor to attack with large missile raids in order 
to strike par tic u lar targets or areas. If this is the case, the expenditure of forces required 
for a par tic u lar strike may not be worthwhile. After all, once missiles are fi red they are 
not available for future contingencies. Many of the missile powers about which American 
policymakers are most concerned, most notably Iran, have deemphasized traditional 
warfi ghting platforms such as combat aircraft in favor of missile forces.21 Striking a de-
fended target, or a set of defended targets, may require the use of an unacceptably large 
percentage of an aggressor’s total arsenal, which may take a long time to reconstitute.

This could also apply to nuclear warheads. New nuclear- armed nations will have a very 
limited arsenal of nuclear warheads, at least initially. Not all of them may be capable of 
being mounted on a ballistic missile. These few warheads may be suffi  ciently precious that 
the chance of even one being intercepted may deter their use. A determined vertical prolif-
erator may, however, be able to quickly build up their arsenal of warheads so that this 
deterrent effect could be short- lived.

Defenses will preserve the means of retaliation against missile strikes. A missile aggressor 
may believe that it can destroy or suppress U.S. or allied forces using missile strikes. Re-
gional missile powers will almost certainly lack the ability to strike U.S. strategic nuclear 
forces, but a missile attack on an airfi eld or other military target may prevent forward- 
deployed U.S. combat aircraft and bombers— potentially including aircraft armed with 
nuclear weapons— from being brought to bear. Having carried out such a strike, the ag-
gressor may believe that it can prevail in a local confl ict against U.S. or allied forces. Mis-
sile defenses may be able to deprive an aggressor of some or all of the tactical benefi ts of 
such a strike, deterring the attack and potentially a broader confl ict as well.

Protection of deployed forces is an established rationale for missile defense deploy-
ments. In 2010, North Atlantic Treaty Or ga ni za tion (NATO) Secretary General Anders Fogh 
Rasmussen advocated enhanced alliance missile defense partially on the grounds of pro-
tecting military forces, the focus of the alliance’s Active Layered Theater Ballistic Missile 
Defense System.22 Deputy Assistant Secretary of State for Space and Defense Policy Frank 
 Rose recently pointed to the defense of U.S. deployed forces in Eu rope as a rationale for the 
Eu ro pe an Phased Adaptive Approach.23

On the other hand, the United States will retain the ability to quickly strike any target 
with large numbers of nuclear weapons for the foreseeable future, and U.S. conventional 
precision strike capabilities are likely to continue improving. Therefore, under normal 

21. Uzi Rubin, “Israel’s Response to Regional Missile and Rocket Threats,” pre sen ta tion, Marine Corps 
University (Quantico, Virginia, August 16, 2012),  https:// www .mcu .usmc .mil /Middle %20East %20Studies 
%20Documents /MES %20Lecture %20Series /AY %202012 -13 %20Series /Rubin _ppt _20120816 .pdf .

22. Anders Fogh Rasmussen, “NATO Needs a Missile Defense,” International Herald Tribune, October 12, 
2010,  http:// www .nytimes .com /2010 /10 /13 /opinion /13iht -edrasmussen .html ? _r=0 .

23. Frank  Rose, “Implementation of the Eu ro pe an Phased Adaptive Approach,” remarks, Polish National 
Defense University (Warsaw, April 18, 2013),  http:// www .state .gov /t /avc /rls /2013 /207679 .htm .
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circumstances, missile defenses may not be seen as having a meaningful effect on the 
ability of the United States to retaliate.

Ballistic missile defense cooperation, potentially including the stationing of physical 
assets, represents a broader U.S. security commitment. The Ballistic Missile Defense Review, 
published by the Department of Defense in 2010, claims that defenses strengthen extended 
deterrence.24 The dynamics mentioned above (reducing or eliminating the aggressor’s 
confi dence in their ability to strike, forced escalation, and preserving retaliatory forces) 
may, in some form, work to deter attacks on allies in much the same way they deter attacks 
on the United States and its forces. Defenses may strengthen extended deterrence in other 
ways, discussed below.

Missile- defense cooperation may serve as a manifestation of a U.S. commitment to 
the security of an ally, especially if it involves the stationing of physical assets. The 
presence of these assets may serve to reassure the ally that U.S. conventional or nuclear 
forces will be brought to bear to protect them. The potential aggressor may become 
convinced of the same thing, even if it believes that defensive systems will be in effec tive 
or that massed raids will be able to defeat them. As the United States draws down its 
deployed ground forces in certain regions, and given the unlikelihood that tactical 
nuclear weapons will be forward deployed in any new state, missile defense assets— 
usually linked to regional systems— may become increasingly salient as symbols of U.S. 
commitment. On an operational level, missile defense cooperation between the United 
States and its allies can be an opportunity to build interoperability and broader habits 
of consultation and cooperation.

A prominent example is the U.S. relationship with Israel. In addition to substantial 
funding, joint testing and technology development, and exercises, a U.S. AN- TPY 2 X-band 
missile defense radar represents the only permanent U.S. ground presence in Israel. At the 
2012 American Israel Public Affairs Committee Policy Conference, Sen. Carl Levin (D-MI) 
emphasized that “U.S. troops are on the ground, operating a powerful X-band radar that 
makes a huge contribution to Israel’s defense capability against Iran.”25 The Iron Dome anti- 
rocket system,26 beyond its recent claimed battlefi eld success, is also pointed to as a symbol 
of ongoing U.S. support for, and willingness to assist, Israel. Signifi cantly, during Chuck 
Hagel’s opening statement in his confi rmation hearing to be secretary of defense— which 
focused heavily on the U.S.- Israel relationship— his fi rst mention of Israel was about U.S. 
support for Israeli military capabilities, with Iron Dome cited as the specifi c example.27 

24. Department of Defense, Ballistic Missile Defense Review, February 2010, 12,  http:// www .defense .gov 
/bmdr /.

25. Carl Levin, remarks, 2012 American Israel Public Affairs Committee Policy Conference (Washington, 
DC, March 6, 2012),  http:// www .levin .senate .gov /newsroom /speeches /speech /remarks -of -sen -levin -at -the -aipac 
-policy -conference /.

26. Iron Dome counters short- range rockets, rather than ballistic missiles, but is typically discussed 
alongside the Israeli Arrow- 2, Arrow- 3, and David’s Sling systems as part of a combined reaction to air and 
missile threats.

27. Chuck Hagel, statement, Senate Armed Ser vices Committee (January 31, 2013),  http:// www .stripes .com 
/offi  cial -transcript -of -hagel -s -remarks -at -his -defense -secretary -confi rmation -hearing -1 .205956 .
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President Barack Obama’s fi rst presidential visit to Israel began with a visit to an Iron 
Dome battery.28

Other examples of this phenomenon include the deployment, mentioned above, of 
Patriot batteries to Turkey in response to fears about Syrian missile attacks, and the 
deployment of Aegis- capable ships to Japan in response to North Korean provocations.29 
The Obama administration’s decision— enabled by the maturation of certain systems 
and technologies— to focus on ballistic missile defense capabilities that are “mobile and 
relocatable” means that future deployments of this kind are likely. Sea- based radars and 
interceptors can be quickly surged to certain theaters, though anti- access threats and the 
high demand for multimission Aegis- capable ships limit the ability of U.S. policymakers 
to avail themselves of this tool. At the same time, mobile assets can move out as quickly 
as they can move in, and may represent less of a commitment than permanent, fi xed 
assets.

Missile- defense cooperation may also turn out to be a source of frustration and disap-
pointment between the United States and its allies. Missile defense is expensive, and most 
cooperative efforts involve the United States shouldering the lion’s share of the expense. 
Allies, often with substantial U.S. encouragement, may be willing to make a po liti cal 
commitment to missile defense, as NATO governments did at the 2010 Lisbon Summit.30 
But they may be unwilling to make substantial fi nancial investments in missile defenses as 
many of them struggle to fi eld a full suite of military capabilities and to maintain spending 
on social programs in the midst of an economic slump. If the United States, as it struggles to 
mend its own battered fi nances, reduces its own spending on missile defenses, cooperative 
plans and systems may be scaled back or canceled, to the disappointment of all involved. 
Ongoing disagreements over the joint U.S.- German- Italian Medium Extended Air Defense 
System (MEADS), and to a lesser extent the recent “restructuring” of EPAA phase IV and the 
SM- 3 IIB interceptor program,31 demonstrate the risk that cooperative plans may not come 
to fruition.

Cooperative missile defense efforts are also captive to the vagaries of congressional 
and presidential politics in the United States. One administration’s solemn promise may 
not be honored by the next. Most recently, the Obama administration’s decision to cancel 

28. Scott Wilson, “Obama and Netanyahu show unusual solidarity,” Washington Post, March 20, 2013, 
 http:// www .washingtonpost .com /world /obama -arrives -in -israel -for -three -day -visit /2013 /03 /20 /a01774aa -914f 
-11e2 -9abd -e4c5c9dc5e90 _story .html .

29. Yoshihiro Makino, “Japan, U.S., S. Korea dispatch destroyers to track N. Korean missile,” Asahi Shim-
bun, April 9, 2013,  http:// ajw .asahi .com /article /behind _news /politics /AJ201304090084 .

30. North Atlantic Treaty Or ga ni za tion, “Lisbon Summit Declaration,” November 20, 2010,  http:// www 
.nato .int /cps /en /natolive /offi  cial _texts _68828 .htm .

31. As originally conceived, EPAA phase IV would have provided some protection against ICBM strikes 
from the Middle East using the SM- 3 IIB interceptor, which has not yet entered development. For a summary of 
the original EPAA see Offi  ce of the White  House Press Secretary, fact sheet, “Implementing Missile Defense in 
Eu rope,” September 15, 2011,  http:// www .whitehouse .gov /the -press -offi  ce /2011 /09 /15 /fact -sheet -implementing 
-missile -defense -europe. Secretary of Defense Chuck Hagel announced that phase IV and the SM- 3 program 
would be “restructured” at a March 15, 2013 press briefi ng. Chuck Hagel, “Missile Defense Announcement,” 
 http:// www .defense .gov /speeches /speech .aspx ?speechid=1759 .
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the deployment of ground- based interceptors to Poland and a radar to the Czech Republic, 
apparently with little notice, led some to doubt U.S. commitments to those countries. 
Obama’s victory in the 2012 election resulted in a basic continuity of current U.S. policy, 
but there are reasons to suspect that a Romney administration would have signifi cantly 
altered the various Obama missile defense initiatives. Cooperation with certain allies, most 
signifi cantly Israel and Japan, will almost certainly continue regardless of who is in offi  ce, 
and the relative decline in partisan vitriol over the subject of missile defense may amelio-
rate the tendency for U.S. administrations to repudiate the policies of their pre de ces sors. 
But commitments that come and go as administrations come and go are unlikely to be a 
solid basis for extended deterrent commitments.

Weakening Adversary Deterrence?
During the Cold War, the United States and the Soviet  Union achieved (or at least sought to 
achieve) rough parity in their strategic forces— or, at least, rough parity in the effect that 
could be achieved with those forces. Each country therefore faced a similar challenge of 
preventing nuclear or overwhelming conventional attack on its own territory or the territory 
of states within its respective bloc. Deterrence between the United States and Iran or North 
Korea, on the other hand, is highly asymmetrical. The leaders of those countries cannot 
contemplate an all- out strategic exchange with the United States, but they can use their 
missile forces to impose unacceptably high costs, including by targeting close U.S. allies.

Defenses may diminish the ability of U.S. adversaries to deter U.S. action. As mentioned 
above, a missile- focused military is less useful for actual warfi ghting, much less taking and 
holding territory. Missiles are useful, however, in threatening psychologically devastating 
ballistic missile strikes against an enemy’s population centers. Michael Elleman writes 
about Iran that “without a nuclear warhead, Iran’s ballistic missiles are more likely to be 
effective as a po liti cal tool to intimidate or terrorize an adversary’s urban areas.”32 Michael 
Connell writes that the goal of Iran’s “deterrence- based model of attrition warfare” is to 
“infl ict a psychological defeat that inhibits an enemy’s willingness to fi ght.” Accordingly, 
“Iran’s strategic missile forces are now key to its deterrence strategy.”33 Defenses may 
therefore inhibit the ability of a country like Iran to infl ict such a “psychological defeat.”

On the other hand, faced with the credible prospect of a nuclear strike on an ally or U.S. 
territory, the existence of proven defenses may not signifi cantly alter U.S. calculations and 
behavior. The prospect of even a minor chance that one nuclear- tipped missile will pen-
etrate U.S. defenses may be enough to deter U.S. action. So while defenses may have some 
utility in a crisis bargaining situation, unless they become radically more effective, they 
are unlikely to fully restore U.S. freedom of action.

32. Michael Elleman, “Iran’s Ballistic Missile Program,” United States Institute of Peace,  http:// iranprimer 
.usip .org /resource /irans -ballistic -missile -program .

33. Michael Connell, “Iran’s Military Doctrine,” United States Institute of Peace,  http:// iranprimer .usip .org 
/resource /irans -military -doctrine .
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Factors That May Infl uence the Impact of 
Missile Defense on Deterrence
As plans and technologies move forward, a number of factors may infl uence the ability of 
defensive systems to advance (or hinder) current U.S deterrence goals.

Technology development: The current focus on expensive ground- or sea- based hit- to- 
kill interceptors seems unlikely to change for the foreseeable future. In the absence of 
signifi cantly accelerated production, scarce interceptors will need to be husbanded to 
ensure the protection of the most vital targets. This scarcity, combined with the im mense 
diffi  culty of consummating hit- to- kill interceptions outside the atmosphere— especially 
against an enemy using countermeasures— means that doubts on all sides about the true 
effi  cacy of U.S. systems is likely to persist.

Major technological advances, however, could potentially alter the cost- exchange ratio 
in favor of the defense. Directed energy- based systems, for instance, could continuously 
fi re at air and missile threats, with a drastically lower cost per shot.34 Although the Navy is 
testing a new ship- borne laser that can reportedly shoot down drones,35 previous attempts 
to develop laser- based missile defense systems— most recently the Airborne Laser— have 
not resulted in deployed systems.

In short, a set of radically more capable and cost- effective systems could more defi ni-
tively alter adversary calculations, but this remains a distant possibility at the moment.

Changes in the threat: A major increase in the number, range, and sophistication of 
ballistic missiles in the hands of outlier regimes, especially if paired with a large arsenal 
of reliable and missile- ready warheads, could reduce the utility of current systems. The 
Ground- Based Midcourse Defense system may have a credible capability against a small 
number of North Korean missiles, for example, but would struggle to deal with larger 
raids. Alternatively, a decision by adversary regimes to abandon ballistic missiles in favor 
of some other capability would reduce the salience of missile threats and, consequently, of 
defenses to counter them.

Conclusion
The United States is still far away from a new model of deterrence that integrates a range 
of new and emerging capabilities to deter the full spectrum of strategic threats. Missile 
defenses address only a part of that spectrum. As the preceding analysis has shown, 

34. For greater detail on the arguments in favor of directed energy for missile- defense applications, see 
Mark Gunzinger and Chris Dougherty, Changing the Game: The Promise of Directed- Energy Weapons, Center for 
Strategic and Bud getary Assessment, 2012,  http:// www .csbaonline .org /publications /2012 /04 /changing -the -game 
-the -promise -of -directed -energy -weapons /.

35. Caitlin Dewey, “New Navy laser can shoot down drones, is headed for the Persian Gulf,” Washington 
Post WorldViews blog, April 9, 2013,  http:// www .washingtonpost .com /blogs /worldviews /wp /2013 /04 /09 /video 
-new -navy -laser -can -shoot -down -drones -is -headed -for -the -persian -gulf /.
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however, the deployment of missile defense systems can make a positive contribution to 
U.S. deterrence goals, including by preserving or enhancing the utility of U.S. conventional 
or nuclear forces. For the time being, however, these contributions are likely to be rela-
tively marginal as well as context- and region- specifi c. Given current plans and technolo-
gies, none of the above mechanisms through which defenses might strengthen deterrence 
is decisive or game changing, and under certain conditions defenses may be counterpro-
ductive. Defenses  can’t merely fi ll in the gap left by the declining relevance of U.S. strategic 
forces.

As part of a suite of capabilities, however— including strategic nuclear forces, conven-
tional precision strike weapons, cyber capabilities, and deployable conventional forces— 
missile defenses will likely continue to be a focal point of U.S. efforts. U.S. policymakers 
should formulate plans and select technology solutions with a fi rm understanding of what 
defenses can, and cannot, do to deter threats against American interests.
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Verifi cation Challenges 
at Low Numbers1,2

Jacob Benz, Paul Booker, and 
Benjamin McDonald3

Many papers have dealt with the po liti cal challenges of deep nuclear arms 
reductions and “Going to Zero”.4,5,6,7,8 At each step on the road to low numbers, 
the verifi cation required to ensure compliance of all parties will increase 
signifi cantly. After New START, further reductions will include stepping- stones 
at 1,000 warheads,9 100s of warheads, and then 10s of warheads before elimina-
tion of the last remaining warheads and weapons could be considered. At each 
of these thresholds, we explore the verifi cation challenges, potential solutions, 
and the verifi cation technologies and chain of custody mea sures that address 
them. Many of these issues have no current solution. In these cases, the paper 
will explore new or novel technologies that could be applied. These technolo-
gies will draw from both research and development ongoing throughout the 
national laboratory complex and technologies utilized in industries for arms 
control verifi cation applications.

1. PNNL- SA- 95152.
2. This paper was presented at the 2011 PONI Capstone Conference at Offutt Air Force Base, Nebraska.
3. Pacifi c Northwest National Laboratory. Jacob.Benz@pnnl.gov, Paul.Booker@pnnl.gov, Benjamin.Mc 

Donald@pnnl.gov.
4. James M. Acton, “Deterrence During Disarmament,” Adelphi Paper 50 , no. 417 (2010): 25– 38.
5. James M. Acton, “Getting STARTed: Short- Term Steps to Advance the Long- Term Goal of Deep Nuclear 

Reductions,” Carnegie Endowment for International Peace: Policy Outlook, July 7, 2011,  http:// carnegieendowment 
.org /fi les /Getting _STARTed1 .pdf .

6. Scott D. Sagan et al., Shared Responsibilities for Nuclear Disarmament: A Global Debate (Cambridge, MA: 
American Academy of Arts and Sciences, 2010).

7. Gareth Evans and Yoriko Kawaguchi, Eliminating Nuclear Threats: A Practical Agenda for Global 
Policy Makers, (Canberra/Tokyo: International Commission on Nuclear Non- proliferation and Disarmament, 
2009).

8. George Perkovich and James M. Acton, eds., Abolishing Nuclear Weapons; A Debate (Washington, DC: 
Carnegie Endowment for International Peace, 2009).

9. Steven Pifer, “The Next Round: The United States and Nuclear Arms Reductions After New START,” 
Brookings Arms Control Series, December 2010,  http:// www .brookings .edu /~ /media /research /fi les /articles /2010 
/11 /12 %20arms %20control %20pifer /12 _arms _control _pifer .pdf .
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Introduction
In his April 2009 Prague speech, President Obama highlighted the global dangers of nuclear 
weapons and proliferation and announced “America’s commitment to seek the peace and 
security of a world without nuclear weapons.”10

He outlined three arms control mea sures his administration would pursue: completion 
and ratifi cation of the New Strategic Arms Reduction Treaty (New START), ratifi cation of 
the Comprehensive Test Ban Treaty (CTBT), and introduction of the Fissile Material Cutoff 
Treaty (FMCT) to limit the production of fi ssile material for nuclear weapons. He further 
stated that New START will “set the stage for further cuts, and we will seek to include all 
the states in this endeavor.”

Defi nition of Terms
Let’s begin by defi ning a few key terms, starting with chain of custody.11 “The chain of 
custody aims to track the movement of the warhead and its components from the point 
where authentication is established until fi nal disposal or storage. . . .  Chain of custody 
creates a controlled environment for the warhead and its components as they proceed 
through the different stages. . . .  This surrogate environment is porous enough to allow 
controlled entry and exit of items necessary for dismantlement.”12

Second, authentication is “the pro cess by which the Monitoring Party gains appropriate 
confi dence that the information reported by a monitoring system accurately refl ects the 
true state of the monitored item.”13

Third, certifi cation is “the pro cess by which a Host Party assures itself that a monitor-
ing system . . .  will not divulge any classifi ed information about an inspected sensitive 
item to a Monitoring Party. Certifi cation includes all pro cesses required for the Host to 
allow operation of the system within its facility.”14 Put another way, authentication con-
fi rms information surety, and certifi cation confi rms information security.

The interplay among these concepts plays an important role in verifi cation. The choice 
of technologies and equipment used to control the environment surrounding the treaty- 
accountable items will form the backbone of the regime. For the inspector, the information 
provided by the equipment or technology must be trusted to instill confi dence in the 

10. Remarks by President Barack Obama (speech, Prague, Czech Republic, April 5, 2009), Offi  ce of the Press 
Secretary,  http:// www .whitehouse .gov /the _press _offi  ce /Remarks -By -President -Barack -Obama -In -Prague -As 
-Delivered .

11. Many useful terms used extensively in arms control can be found in Richard T. Kouzes, A Dictionary for 
Transparency (PNNL- 13723; Richland, WA: Pacifi c Northwest National Laboratory, 2001).

12. Verifi cation Research, Training and Information Centre, “Disarmament: security context and verifi ca-
tion challenges,” Trust & Verify, VERTIC Newsletter 126 (July- Sept 2009).

13. Richard T. Kouzes, A Dictionary for Transparency (PNNL- 13723; Richland, WA: Pacifi c Northwest 
National Laboratory, 2001).

14. Ibid.
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regime. For the host, certainty is needed that any information output does not contain 
classifi ed data and that the equipment is safe to operate within the facility and cannot 
release any classifi ed data, such as facility safety and information security.

Finally, a key part of chain of custody is warhead authentication. This becomes espe-
cially important at low numbers. How does a monitor prove the item presented for mea-
sure ment or dismantlement is truly what the host has declared? Two potential approaches 
are 1) verifi cation of declared attributes and 2) comparison to a known template.15 Attri-
butes are physical characteristics that can be mea sured and quantifi ed. Examples include 
presence of plutonium (Pu), isotopic ratio of Pu- 240/Pu- 239 less than or equal to 0.1, or a 
mass of at least 500 grams.16 These attributes are unclassifi ed threshold values negotiated 
between the United States and Rus sia to claim that a presented item is a weapon or is of 
weapons- quality. Other potential attributes could also be used. Attributes are pop u lar 
because results are unclassifi ed, usually indicated simply by a red or green light indicat-
ing the mea sured item has passed the given attribute test. Unfortunately, the negotiated 
threshold does not provide high confi dence that the presented item is genuine. For exam-
ple, say a presented item must have a mass of at least 500 grams to pass the mass attribute. 
Prior to dismantlement the item contains a mass of 8 kg. During dismantlement, the host 
diverted 4 kg and then put the remaining 4 kg in a container which was presented for 
mea sure ment. Both prior to and post dismantlement, the item would pass the mass attri-
bute of containing at least 500 grams of material, yet the host was able to divert 4 kg for 
illicit use.

The second approach, templates, provides for mea sures of the item to the highest 
degree of fi delity possible for the given equipment. For example, templates can be mea-
sure ments of the radiation spectrum emitted by the item,17 an image of the item, or an 
electromagnetic signature. Any change in confi guration, removal, or introduction of 
material (shielding or fi ssile) will result in a nonmatch to the original template when the 
item is remea sured. The main concern regarding templates is that they may require 
long- term storage and management of highly classifi ed information. This makes the use 
of templates more diffi  cult to negotiate, but they provide much higher confi dence in the 
item’s authenticity. New applications of one- way transforms may provide a way to convert 
classifi ed template mea sure ments to unclassifi ed forms, creating greater ac cep tance and 
future negotiability of the templating approach.18 The downside of the template approach 
is that the inspector only has to be fooled once during the initial mea sure ment (the “ini-
tialization problem”). Some combination of the attribute and template approaches may 
thus offer the most confi dence.

15. W. Kane, “On Attributes and Templates for Identifi cation of Nuclear Weapons in Arms Control,” in 
Institute of Nuclear Materials Management Annual Meeting (Upton, NY: Brookhaven National Lab, 2000).

16. R. T. Kouzes and B. D. Geelhood, Methods for Attribute Mea sure ment and Alternatives to Multiplicity 
Counting (PNNL- 13250; Richland, WA: Pacifi c Northwest National Laboratory, 2000).

17. Caesar Sastre, J. Sanborn, and J. P. Indusi, “CIVET— A Controlled Intrusiveness Verifi cation Technology,” 
Verifi cation Technologies (March/April 1991).

18. K. D. Jarman et al., “Non- Invertible Transforms for Image- Based Verifi cation” (paper presented at 
Institute of Nuclear Materials Management Annual Meeting, Palm Desert, CA, July 2011).
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Threshold = 1,000 Weapons
VERIFICATION ISSUES AND CHALLENGES

One condition for Senate ratifi cation of New START was a requirement to begin new nego-
tiations with Rus sia within one year on a follow- on treaty to address nonstrategic nuclear 
weapons. In a recent interview, Assistant Secretary of State for Arms Control, Verifi cation, 
and Compliance  Rose Gottemoeller reiterated President Obama’s call to include deployed, 
nondeployed, and nonstrategic nuclear weapons in the next treaty, and she stated the 
administration is in a “homework period” to prepare for new negotiations with the Rus-
sians.19 Experts have begun to lay out potential limits: an overall warhead limit of 2,000– 
2,500, with sub- limits of 1,000 deployed warheads.

The next treaty, with an overall warhead limit of 1,000, will begin to stress the bounds 
of current verifi cation regimes. New challenges and issues arise. Previous U.S.- Russian 
treaties counted launchers as treaty- accountable items and limited warheads via counting 
or attribution. Once all nuclear weapons fall under treaty limits, it becomes impossible to 
focus solely on launchers. For example, nondeployed weapons in storage, maintenance, 
and awaiting dismantlement will not have associated launchers, and they will likely be 
containerized. In these cases, the warheads will become the treaty- accountable items. 
Warheads are smaller and more mobile than launchers, submarines, and heavy bombers. 
This introduces a much higher level of diffi  culty for chain of custody and baseline verifi ca-
tion. At 1,000 total warheads, the fi rst challenge will be to verify the initial declaration. For 
example, assume each party begins with 2,500 declared warheads. Through dismantlement 
or monitored storage, each party decreases to 1,000 declared warheads. How do you know 
they started with 2,500 and not 3,000? Previous treaties counted warheads either through 
visually counting shrouded bumps on a missile or through attribution. No previous treaty 
has included rigorous chain of custody on warheads. If 500 warheads  were stored at a 
hidden facility, as all parties decrease from 1,000 to 500 to 10, the unaccounted- for 500 
become increasingly more important.

At a warhead limit of 1,000, there is still a question of whether the treaty would require 
inclusion of other nuclear weapons states beyond United States and Rus sia. Multilateral 
negotiations will be signifi cantly more complex. Given a potentially high lack of trust 
among multilateral partners, a more intrusive and comprehensive verifi cation regime 
may be needed to mitigate this mistrust.

POTENTIAL VERIFICATION TECHNOLOGIES AND MEA SURES

New START makes a good starting point for the verifi cation regime. On- site inspections 
(OSI) and national technical means (NTM) will continue to play a large role, but additional 
tools will be required. As the treaty- accountable items transition to warheads and launch-
ers, as opposed to launchers only, and all nuclear weapons are captured, it becomes more 

19. “Interview with Maria Tabek of Ria Novosti,” U.S. State Department, Bureau of Verifi cation, Compli-
ance, and Implementation, December, 23 2011,  http:// www .state .gov /t /avc /rls /180089 .htm .



18  |  STEPHANIE SPIES AND SARAH WEINER

important to establish a robust chain of custody. A good chain of custody will include item 
initialization (or authentication), unique identifi cation, and containment and surveillance.

Item initialization may include attribute or template mea sure ments to provide initial 
confi dence that the presented item is or contains a warhead. Declared attributes may 
include presence of plutonium or highly enriched uranium, fi ssile material mass greater 
than a specifi ed threshold, or other mea sur able quantities requiring a gamma and/or 
neutron detector. A radiation template mea sure ment would also require these detectors. 
Example detectors include high- purity germanium (HPGe) detectors, which provide very 
good spectral resolution (~1– 2 percent), but require cooling to liquid nitrogen tempera-
tures. Sodium- iodide (NaI) detectors have poorer resolution (~7 percent) but do not require 
cooling. A suite of newer detectors (CdTe, CdZnTe) offers per for mance in between and can 
be operated at room temperature. Resolution is an issue, because the energies of many of 
the gamma- ray peaks that can be used to identify the material are bunched together and 
overlap. If the resolution is not suffi  cient, it will not be possible to determine material 
isotopics— a commonly used attribute to determine weapons- quality material. A suite of 
neutron detectors is available, most using helium- 3, a very good thermal neutron detection 
material that is becoming increasingly rare and expensive. Recently there has been a push 
to explore alternative materials.20

Other attributes and templates could be produced besides aggregate radiation mea sure-
ments. For example, active or passive radiation imaging could provide details such as 
shape, extent, symmetry, and information about surrounding structure and shielding 
material. This information would help authenticate a presented item as containing a war-
head. In the early 1990s, the U.S. national laboratory complex evaluated several passive- 
imaging techniques for on- site inspection of reentry vehicles.21 The intrusiveness of 
imaging is useful, but sensitive information must be managed to prevent unintentional 
release. Information barrier and imaging technologies have advanced, prompting a reex-
amination of intrusive techniques such as imaging methods for arms control.22

Another potential templating signature utilizes the electromagnetic (EM) spectrum. In 
this case, an EM signature of the item could be taken as a reference when the item is fi rst 
presented. At another time (possibly another inspection), the same signature could be 
retaken and compared against the reference. It is unknown if these signatures would be 
classifi ed, but they would be a very strong templating tool for chain of custody. The Pacifi c 
Northwest National Laboratory (PNNL) developed an instrument called the EM Coil that 
rec ords the coil impedance as the unique signature. The impedance is due to the magnetic 
fi eld interactions with the metallic components within what ever the EM Coil is surrounding, 

20. R. T. Kouzes et al., “Neutron detection alternatives to 3He for national security applications,” Nuclear 
Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated 
Equipment 623, no. 3: 1035– 1045.

21. M. C. Abe, “Reentry Vehicle On- Site Inspection Technology Study” (DNA- TR- 94- 22), Defense Nuclear 
Agency, 1994.

22. B. S. McDonald et al., “Image- Based Verifi cation: Some Advantages, Challenges, and Algorithm- Driven 
Requirements” (PNNL- SA- 80551; paper presented at Institute of Nuclear Materials Management Annual 
Meeting, Palm Desert, CA, July 2011).
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whether a container or a bomb. The signature is intimately tied to all the components being 
mea sured: removing or changing the material will change the signature.23

Unique identifi cation is the second key component of a robust chain of custody and is 
required once the treaty- accountable item has been authenticated. In previous treaties, 
painted serial numbers have been suffi  cient. This may not be the case at 1,000 warheads 
and below. Numerous methods exist for applying unique identifi ers. For containerized 
nondeployed warheads, a seal can be applied to the container and can provide the unique 
ID. The seals also provide tamper indication and protection of the item in the container. For 
nonstrategic weapons, it may not be possible to apply a seal. In these cases, one must either 
affi  x a tag or utilize intrinsic features of the item itself. Two technologies developed for the 
Strategic Arms Reduction Treaty START are good examples. The refl ective particle tag uses 
small particles of hematite (iron ore) suspended in an epoxy matrix to generate the unique 
ID.24 The particles are photographed using illumination from varying angles to provide a 
unique refl ection pattern from the individual facets of the particles. As a comparison, 
think of shining a fl ashlight at a disco ball from a number of angles and recording the 
results. The second technology is the ultrasonic intrinsic tag (UIT). It sends an acoustic 
wave directly into the material, which will backscatter based on material properties below 
the surface.25 The resulting image is a visual repre sen ta tion of the backscatter pattern, 
which is unique due to the random grain patterns in the composite material or metal.

Containment and surveillance are also required to maintain the controlled envelope 
around the treaty- accountable items. For strategic and deployed systems, NTM may be able 
to provide the necessary surveillance. However, NTM are not viable for nonstrategic and 
nondeployed weapons due to the small size and mobility of these systems.

Monitored storage is a likely scenario for nondeployed weapons. The United States and 
Rus sia have negotiated this previously under Mayak transparency. A series of attributes to 
verify that the material was weapons quality (presence of plutonium, age, and isotopic 
ratio), tamper- indicating devices, and annual on- site inspections constituted the verifi ca-
tion regime. To date, the verifi cation regime has not been agreed to, and no cooperative 
mea sure ments or inspections have been performed. In monitored storage, the treaty- 
accountable items should be stationary much of the time. For nonstrategic weapon storage, 
the items may be removed for maintenance and upkeep, and then returned to storage, 
introducing additional complications for chain of custody.

At minimum, containment and surveillance would include tags, seals, and cameras. To 
increase the robustness of the security envelope, additional equipment can be utilized. For 
example, portal monitors could be included, stationed at the entrance of the storage facility, 

23. R. Hockey, “Electromagnetic Coil Technique for Arms Control Applications” (presented at INMM 
Annual Meeting, Indian Wells, CA, 2001).

24. K. M. Tolk, Refl ective Particle Technology for Identifi cation of Critical Components (SAND- 92- 1676C; 
Albuquerque, NM: Sandia National Labs, 1992).

25. Morris S. Good et al., Ultrasonic Intrinsic Tagging for Nuclear Disarmament: A Proof- of- Concept Test 
(PNNL- 14462; Richland, WA: Pacifi c Northwest National Laboratory, 2003).
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and would alarm when radioactive material with suffi  cient activity passed through the 
portal. Portal monitors normally include gamma and neutron detectors in two panels that 
span a doorway or hallway. A series of portal monitors may also be used to determine the 
direction of material movement.

A verifi cation regime at 1,000 weapons will draw heavily on lessons and tools from 
previous U.S.– Russian treaties. Evolving from tracking launchers to tracking warheads and 
incorporating all weapons within a regime will require the use of additional tools to 
provide a robust chain of custody. The level of adequacy required to establish confi dence 
will drive the technological requirements. Much of the equipment required to reach an 
appropriate confi dence level is most likely already available, either developed through 
previous treaties or already used in other regimes such as international safeguards. What 
remains to be done is to mature and adapt the equipment to meet the stringent safety and 
security requirements that may not be present in these other regimes.

Threshold = 100s of Weapons
VERIFICATION ISSUES AND CHALLENGES

In addition to the issues described under the 1,000 weapons threshold above, new issues 
also arise. At lower numbers, the military and strategic signifi cance of cheating will in-
crease. At 1,000 weapons, diversion of a few to 10 percent, while important po liti cally, may 
have little strategic signifi cance. At 100 weapons, the same level of diversion becomes 
unacceptable both po liti cally and militarily. As such, verifi cation at this lower force level 
must be increasingly robust to deter cheating by raising the probability of detection. The 
confi dence requirement for mea sure ment tools and techniques correspondingly esca-
lates.26 Thus, a likely result will be the verifi cation regime will be more intrusive.

At 100s of weapons, multilateral negotiations become necessary. Some nuclear- armed 
states have stated these numbers must be reached by the United States and Rus sia before 
they will join disarmament efforts.27 Parties will include, at minimum, the P5 states (the 
fi ve nuclear weapons states, which are also the fi ve permanent members of the United 
Nations Security Council). However, as India and Pakistan increase their arsenals, including 
these countries may become necessary to maintain parity among all nuclear- armed states. 
While the po liti cal complications are substantial, this paper focuses on a few technical issues. 
For example, there is no standard blueprint for a nuclear weapon. Despite some similari-
ties, assumptions valid for one country may not be for another. Multilateral verifi cation tools 
and techniques must adapt to these differences. This requirement extends to the disman-
tlement and disposition of nuclear weapons. Each country will approach dismantlement 

26. R. T. Kouzes and B. D. Geelhood, Composite Signatures of Nuclear and Non- Nuclear Technologies for 
Weapons Material and Component Mea sure ment (Richland, WA: Pacifi c Northwest National Laboratory, 2002).

27. Malcolm Chalmers, Andrew Somerville, and Andrea Berger, eds., Small Nuclear Forces: Five Perspec-
tives (London: Royal United Ser vices Institute for Defense and Security Studies, 2011).
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based on how the weapon was put together. The dismantlement regime must be fl exible 
enough to allow multiple storage confi gurations and disposition pathways. Differences will 
also exist in the technological capabilities of the treaty partners. For instance, U.S. NTM 
monitoring capabilities presumably exceed those of Pakistan and India. This may lead to 
reluctance to allow the use of cooperative NTM— a key component in every U.S. treaty.

Most countries with nuclear weapons have a dual- use infrastructure. In other words, 
each country has not only nuclear weapons but weapons- grade nuclear material as well. 
Thus, it is necessary to verify both dismantlement of nuclear weapons and nonproduction 
of nuclear weapons and material beyond stockpile management or commercial nuclear 
fuel needs. Future verifi cation regimes must maintain chain of custody of material 
through the entire nuclear fuel cycle and on nuclear weapons throughout their lifecycle. 
This implies a complete “cradle to grave” chain of custody verifi cation regime with signifi -
cant fi nancial and operational impacts that must be considered.28

POTENTIAL VERIFICATION TECHNOLOGIES AND MEA SURES

As warhead numbers decrease, verifi cation requirements will increase as the conse-
quences from cheating become exponentially greater. As mentioned above, one mechanism 
to enhance verifi cation is to increase intrusiveness.

One way to increase intrusiveness is through technology. Intrusive technology does 
not necessarily mean complicated technology— in fact, most likely the opposite. Verifi ca-
tion technology must be authenticatable and certifi able, simple enough for each country to 
be able to understand and verify each component, down to individual computer chips. 
Most commercially developed equipment is complicated and proprietary, which may 
preclude its use. This drives the treaty partners toward jointly developed equipment. 
Through joint development, each side will acquire a working knowledge of every compo-
nent. Design should be negotiated among experts (technical, security, and operations) to 
identify the ideal design that meets regime requirements yet can be certifi ed and authen-
ticated by all parties. This idea is currently being explored by the Department of Energy’s 
Offi  ce of Nuclear Verifi cation, which is funding research into a Third- Generation Attri-
bute Mea sure ment System (3GAMS). Previous attribute mea sure ment systems (AMS)  were 
designed and tested while preparing for START III and focused on taking radiation mea-
sure ments behind information barriers, providing only a red or green light if a specifi c 
attribute mea sure ment failed or passed. These AMSs utilized commercial off- the- shelf 
technology, which demonstrated the viability of information barriers but has since been 
abandoned due to the overly complicated nature of the system. 3GAMS looks to build in 
the concepts of authentication and certifi cation from the design phase. The participating 
labs will simulate authentication, certifi cation, and design teams from two countries 

28. Dusty Rhoades, Sharon DeLand, and Grace Thompson, “Potential Operation Impacts on Warhead 
Monitoring” (paper presented at Institute of Nuclear Materials Management Annual Meeting, Palm Desert, CA, 
2011).
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working toward successful implementation of an AMS that can be trusted by both 
parties.29,30

Another method to increase intrusiveness is through combinations of OSI and NTM. 
This may include more challenge inspections through the use of short or no- notice random 
inspections at any sites under the treaty scope. The suite of technologies available depends 
in part on the nuclear weapon lifecycle and the type of sites available for inspection. A 
simplifi ed nuclear weapon lifecycle is provided in fi gure 1.

Deployment may draw on the OSI lessons learned under START and New START and 
will involve warhead counting on missiles (both intercontinental ballistic missiles and 
submarine- launched ballistic missiles) and counting of nondeployed warheads, bombs, or 
air- launched cruise missiles at bomber bases.

In 2000, the United Kingdom published a report examining future arms control treaty 
verifi cation challenges under a “robust global warhead reduction verifi cation regime.”31 It 
supports our argument regarding the limitations or inadequacy of many current tools as 
the level of verifi cation increases.

At lower numbers, dismantlement will become more important. Dismantlement is 
the only way to reduce force levels without creating large nondeployed stockpiles. As the 
incentive to cheat increases, the need to ensure dismantlement irreversibility will grow. A 
recent article32 documents nine activities that could be used to establish a robust disman-
tlement regime:

1. Declarations of warheads and dismantlement pro cesses

2. Area spot checks to confi rm declarations

3. Remote monitoring

29. G. A. Warren et al., “Concepts for the Mea sure ments Subsystems of the Third Generation Attributes 
Mea sure ment System” (presented at the 53rd Annual INMM Meeting, Orlando, FL, July 2012).

30. Jonathan Thron et al., “Designing a 3rd Generation, Authenticatable Attribute Mea sure ment System” 
(presented at the 50th Annual INMM Meeting, Tucson, AZ, July 2009).

31. Christine Comley et al., Confi dence, Security, and Verifi cation: The Challenge of Global Nuclear Weapons 
Arms Control (London: UK Ministry of Defense Atomic Weaons Establishment— Aldermaston, 2000).

32. Jim Fuller, “Going To Zero: Verifying Nuclear Warhead Dismantlement,” in Corey Hinderstein, ed., 
Cultivating Confi dence: Verifi cation, Montoring, and Enforcement for a World Free of Nuclear Weapons (Washing-
ton, DC: Nuclear Threat Initiative, 2010).

Figure 1 Simplifi ed Nuclear Weapon Lifecycle
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4. Radiation signature mea sure ments post- dismantlement

5. Chain of custody

6. Portal Monitoring

7. Sweeping or sanitizing a bay or cell before and after dismantlement

8. Monitoring of the dismantlement pro cess

9. Monitoring the disposition of the nonnuclear components of the warhead

These activities provide a good roadmap for a dismantlement regime. Under each 
activity, a number of technologies can be applied to ensure irreversibility. For example, 
remote monitoring could include radio- frequency identifi cation (RFID) based tamper- 
indicating seals that continuously monitor location, temperature, humidity, and orienta-
tion, and even provide a radiation mea sure ment. Each characteristic would help verify 
that items in receipt and storage areas are not tampered with or their material diverted. 
The RFID seals should be utilized in conjunction with the chain of custody technologies 
previously described. No single technology can provide adequate confi dence. Only by 
deploying complementary technologies, which build upon strengths and offset weaknesses, 
can a robust regime be created that provides the requisite confi dence.

Sweeping a bay or cell is necessary pre- dismantlement to verify that the room is empty 
of staged material that could be used to spoof mea sure ments and post- dismantlement to 
prevent hidden diversion of material. It also ensures there are no pathways through which 
material could be diverted (e.g., false fl oors, concealed holes, or shielding material hidden 
inside classifi ed tooling boxes). Technologies that could be used include radiation detectors, 
imagers (visual, thermal, and/or radiation), electromagnetic based devices, and change 
detection.

The actual dismantling of a nuclear weapon may be a black box. This is a highly classi-
fi ed operation, one each country will protect at the highest level. It may never be possible 
to witness dismantlement, but by maintaining chain of custody of the item before, sweeping, 
unattended monitoring of the bay/cell where dismantlement is taking place, and having 
chain of custody on the many items after, inspectors can maintain a high level of confi dence 
that dismantlement has taken place. Irreversibility of dismantlement is aided by continuous 
accounting of special nuclear material post- dismantlement and witnessing the destruction 
of the high explosives, electronics, and sensitive nonnuclear components post- dismantlement. 
Simple but effective methods include burning, crushing, cutting, or melting.

Dismantlement among multilateral partners with varying weapons production and fab-
rication pathways poses an extremely diffi  cult challenge. In this case, it may be impossible 
to identify a set of common attributes to provide suffi  cient confi dence for warhead authen-
tication. This may lead to increased reliance on templates (radiation, imaging,  etc.), which 
introduces another set of complications, including the diffi  culty of verifying and securely 
storing the classifi ed “golden copy” over the life of the treaty.
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Monitoring the assembly of nuclear weapons may look similar to dismantlement, but in 
the reverse order. Unfortunately, monitoring the assembly pro cess has never been consid-
ered as part of a treaty. This constitutes a large gap in the verifi cation regime that will 
require a good deal of thought moving forward.

Storage monitoring may also build upon U.S.- Russian work for the Mayak Fissile Mate-
rial Storage Facility. Monitoring of warheads during maintenance is another challenging 
area that has not received previous consideration. During maintenance, warheads will be 
removed from or transferred between containers, and components of the weapon system 
may be replaced or upgraded. This limits the usefulness of traditional tags and seals, as 
they are commonly applied to the containers and serve as the unique identifi er. This may 
drive the need to uniquely identify the warhead itself through the use of some intrinsic 
characteristic(s). UIT, EM Coil, and eddy currents are examples of technologies that may fi ll 
this role. Radiation templating may or may not be of use due to the tight tolerances of each 
warhead during fabrication. This area will require further study to assess viability. Fi-
nally, storage and maintenance may provide a choke point where limited numbers of 
warheads and bombs will be entering or exiting. By applying a strong chain of custody at 
this point it should be possible, over time, to see every treaty- accountable item.

Control of fi ssile material production for weapons has been undertaken under the 
proposed FMCT. This treaty is bogged down in the Conference on Disarmament, so formal 
negotiations on potential monitoring regimes have not begun. A nuclear fuel cycle monitor-
ing regime will need to incorporate FMCT, international safeguards, and nuclear archeol-
ogy. The latter provides the means to verify baseline historical production of material and 
bound the upper quantity of material that could have been produced.33 This important 
information will help determine if a country has hidden or undeclared stocks of fi ssile 
material. PNNL has extensive knowledge in this area, given its special relationship with 
the Hanford site. One example is a technique called the graphite ratio method, which 
utilizes activation ratios of minor impurities in the graphite of plutonium- producing graph-
ite reactors to estimate the quantity of plutonium produced over the reactor lifetime.34

On the international safeguards side, the International Atomic Energy Agency has also 
developed a large suite of technologies to monitor the nuclear fuel cycle. Many technologies 
can be found in its Safeguards Techniques and Equipment cata log.35 These tools form a 
good starting point, but there is a key difference between application and use of safeguards 
and arms control technologies that must be understood. Under current safeguards prac-
tices, the inspector owns and operates the equipment. In arms control, the host operates 
and controls the equipment. This is why authentication is so important. This difference 
will drive the choice, design, and operation of the equipment.

33. Steve Fetter, “Nuclear Archaeology: Verifying Declarations of Fissile Material Production,” Science and 
Global Security 3, (1993): 237– 259.

34. Christopher Gesh, Graphite Isotope Ratio Method Primer— A Method for Estimating Plutonium Produc-
tion in Graphite Moderated Reactors (PNNL- 14568; Richland, WA: Pacifi c Northwest National Laboratory, 2004).

35. International Atomic Energy Agency, “Safeguards Techniques and Equipment: 2011 Edition,” Interna-
tional Nuclear Verifi cation Series 1, rev. 2 (2011),  http:// www -pub .iaea .org /MTCD /Publications /PDF /nvs1 _web .pdf .
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Threshold = 10s of Weapons
VERIFICATION ISSUES AND CHALLENGES

An explosion of articles has described potential paths to zero since the seminal Wall Street 
Journal article by the “four statesmen” in 2007.36 Many routes require a signifi cantly 
changed security environment. The world is a long way from getting to zero, and no one 
knows what getting there will take. One last plateau which will serve as the jumping off 
point to zero: the threshold of 10s of weapons. It is nearly impossible to overestimate the 
intrusiveness and diffi  culties inherent in this verifi cation regime.

Any verifi cation regime at this level must provide enough confi dence (adequacy of 
verifi cation) to satisfy the international community. At each threshold level, the number of 
parties under the verifi cation regime will increase. At 1000, the parties are the United 
States and Rus sia; at 100s, the P5 plus other nuclear armed states. At 10s of weapons, verifi -
cation must prove to the nonnuclear weapon states (NNWS) and the entire international 
community that dismantlement has irreversibly occurred.

Even at this number, the need to maintain secrecy and security over the knowledge, 
design, and details of nuclear weapons will remain paramount. This requirement runs 
exactly counter to the needs of the verifi cation regime, where verifi cation of irreversible 
dismantlement will be very intrusive. Current assembly/disassembly facilities  were not 
designed with the requirements of a dismantlement regime in mind. The presence of 
classifi ed tooling, radioactive contamination, and classifi ed ongoing operations related to 
upkeep of the nuclear arsenal will limit the access provided to any inspector. Balance will 
be needed between the competing nonproliferation requirements of the Treaty on the Non- 
Proliferation of Nuclear Weapons (NPT) and the parties’ Article 6 disarmament commitments.

Legitimate strategic considerations must be taken into account. Domestically, there is a 
need to ensure the viability and survivability of the remaining stockpile. At 10s of weap-
ons, the catastrophic effect of a fi rst strike may lead to strategic instability if each country 
cannot guarantee second strike capability. Each country may require accurate information 
regarding others’ stockpiles and force structures. These basic principles of deterrence will 
be at least as important then as now, so each country can deter others from nuclear attack.

POTENTIAL VERIFICATION TECHNOLOGIES AND MEA SURES

With only 10s of weapons remaining, nonnuclear weapon states may well demand to be 
equal parties to any arms control treaty. Verifi cation must be adequate to satisfy the entire 
international community. This introduces a level of complexity not considered previously, 
given that NPT nuclear weapon states must protect any classifi ed nuclear weapon informa-
tion. Negotiated technologies must be intrusive enough to satisfy treaty requirements, while 
protecting classifi ed information to the host’s satisfaction. Information barriers offer a 

36. George P. Shultz, William J. Perry, Henry A. Kissinger, and Sam Nunn, “Toward a Nuclear- Free World,” 
The Wall Street Journal, January 15, 2008.
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potential solution. Information barriers can be constructed from hardware or software to 
form a barrier separating any classifi ed data generated by the equipment from the unclassi-
fi ed results. The unclassifi ed results are commonly displayed as red or green lights. Informa-
tion barriers garnered signifi cant research in the late 1990s and early 2000s for START 
III.37,38,39 Among the most diffi  cult aspects of information barriers are authentication and 
certifi cation. All parties must be certain information released through the information 
barrier accurately refl ects what is being mea sured, without releasing any classifi ed or sensi-
tive information not required by the treaty. While many relevant tools and techniques exist, 
none have yet been integrated into a complete system. Examples include hashing of software 
to ensure it has not been altered, metering and interrogation tools to monitor pro cesses of 
integrated chips, and public key encryption to protect unauthorized access to the system 
architecture. The integration of authentication and certifi cation into inspection equipment 
for treaty use requires further research and development. Both the U.S. government and the 
U.K.- Norway Initiative have begun to investigate this issue. The latter also examines the 
complexities of having NNWS monitor dismantlement as part of a verifi cation regime. They 
explored the concept of designing and building an information barrier that both sides could 
trust, and they also explored the diffi  culties of creating a regime in which the NNWS (the 
United Kingdom in this exercise) could verify dismantlement without being exposed to any 
classifi ed data accidentally released by the host (Norway). The exercise highlighted the 
diffi  culties experienced by both parties and provided potential paths forward.40

Under current thinking, nuclear weapons states’ production facilities, such as Pantex, 
are the most likely location to monitor warhead dismantlement. The presence of classifi ed 
tooling, contamination, and classifi ed ongoing operations related to upkeep of the nuclear 
arsenal will limit inspector access. A potential approach would be to construct a dedicated 
international dismantlement facility, designed and built with verifi cation in mind. Host 
concerns regarding ongoing operations could be somewhat alleviated in the absence of 
ongoing stockpile maintenance activities. Monitors could design in features to increase 
transparency and create a robust chain of custody regime. As an example, a conversion 
facility could be included to convert metallic fi ssile material in classifi ed shapes to unclas-
sifi ed containerized oxide. Once this conversion, and perhaps blending, took place, the 
monitoring party could mea sure the material without an information barrier, with much 
greater access to the material. At this point, the material could also be included in an 
international monitoring regime, similar to safeguards but more robust. To date, this idea 
has never been seriously considered due to the high cost of designing and building such a 

37. Jim Fuller, The Functional Requirements and Basis for Information Barriers (PNNL- 13285; Richland, WA: 
Pacifi c Northwest National Laboratory, May 1999).

38. Richard T. Kouzes and Jim Fuller, Authentication of Monitoring Systems for Nonproliferation and Arms 
Control (PNNL- SA- 35296; Richland, WA: Pacifi c Northwest National Laboratory, October 2001).

39. Jim Fuller and James Wolford, “Information Barrier R&D Progress and Recommendations for Future 
Diretions” (PNNL- 15567), Pacifi c Northwest National Laboratory and Livermore National Laboratory, Decem-
ber 2005.

40. “Pre sen ta tion on the UK- Norway Initiative on Nuclear Warhead Dismantlement Verifi cation,” UK/NOR/
VERTIC Report (presented at the Third Preparatory Committee for the 2010 NPT Review Conference, May 2009), 
 http:// www .mod .uk /NR /rdonlyres /E465A6B8 -FFFA -4B48 -89F4 -51E4693BD44E /0 /presentation _on _the _uk 
_norway _initiative _on _nuclear _warhead _dismantlement _verifi cation .pdf .
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facility. However, this may offer the path of least re sis tance and should be considered as 
a viable solution for increasing intrusiveness requirements.

On the road to low numbers, each step will likely require stronger chain of custody of 
warheads and other treaty- accountable items. In all concepts described above, the containers 
 were uniquely tagged and tracked, acting as surrogates for the warheads. At some point it may 
be necessary to tag the warheads themselves. The concept of intrinsic tagging was mentioned 
previously, but only regarding containers or other nonfi ssile material. With only 10s of nu-
clear weapons remaining, uniquely tagging each warhead is the most robust method to ensure 
countries are not playing shell games or diverting some for a rainy day. Several assumptions 
are necessary at this point, such as a strong regime to verify all past and present special 
nuclear material production and baseline stockpile declarations and to safeguard all weapons 
usable material in existence. If this is in place, unique identifi cation of the remaining war-
heads offers a strong deterrent to cheating and provides high confi dence in each individual 
warhead. One possible method is isotope tagging to introduce trace impurities in random 
ratios which, when mea sured, would provide a unique fi ngerprint. Nuclear resonance fl uores-
cence is an example technology that currently exists and could be applied.41 As the warheads 
are transferred in and out of active status for minor maintenance activities, it would be pos-
sible to verify with high confi dence that the warhead that entered was the same one that came 
out. This concept is a signifi cant step beyond anything considered to date, but the kind of 
intrusiveness necessary to provide “adequate” confi dence to the international community.

As a fi nal note, the verifi cation requirements for 10s of weapons may require tools and 
techniques that are today considered impossible. It will require the cohesive inclusion of a 
suite of regimes such as FMCT, CTBT, future arms control treaties, and techniques such as 
nuclear archeology and nuclear and related material analysis and characterization, which 
are only in their infancy.

Conclusion
President Obama expressed his commitment to a world without nuclear weapons. The authors 
of this paper suggest three intermediate levels of nuclear weapon stockpile numbers that hold 
real and psychological signifi cance: 1000, 100s, and 10s. This paper touched upon the many 
technical challenges associated with establishing a robust verifi ed dismantlement regime. At 
each step, the intrusiveness required for verifi cation is contrasted with the increased desire 
from the host to lockdown access and information. Technical solutions exist in various stages 
of maturity. It is impossible to consider any of these solutions in a vacuum. The challenge is to 
combine the proper tools and techniques to meet the requirements at each successive level. 
Many po liti cal and technical issues remain to be resolved, putting the viability of a nuclear 
weapon– free world in doubt. In the end, all countries have a stake in the resolution, and 
cooperation among all partners will be necessary for a successful outcome.

41. Glen A. Warren et al., “Nuclear Resonance Fluorescence of 235U” (presented at the Conference Report for 
the IEEE Nuclear Science Symposium, San Diego, CA 2006).
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Th e Benefi ts and Challenges 
of Active Monitoring in 
Support of Future Arms 
Control Initiatives
Jay Brotz1 and Justin Fernandez2

As the United States remains on a path toward continuing reductions of nuclear 
weapons in concert with Rus sia, there is a likelihood that future arms control 
initiatives may include individual warheads— both strategic and tactical, both 
deployed and nondeployed. Verifi cation of such an agreement could prove to be 
challenging and costly under the methods employed by New START. As such, 
the concept of actively monitoring warheads through their lifecycle is proposed 
as a potential solution. An active monitoring system would reduce the burden 
of inspection activities to achieve equivalent confi dence that treaty obligations 
are being upheld by increasing transparency of operations. Concerns about the 
sensitivity of data generated are warranted, and generating suffi  cient trust in 
the validity of data produced by this system is challenging, yet they are not 
insurmountable with a thoughtful design. This paper explores the active 
monitoring concept, in addition to highlighting both the challenges and solu-
tions such a system would provide.

Motivation
The Obama administration has clearly stated an interest in continuing reductions of the 
U.S. nuclear weapon stockpile in concert with Rus sia and the other nuclear weapons states. 
The New START treaty,3 signed in 2010 and ratifi ed in 2011, limited strategic deployed 

1. Se nior systems engineer, Sandia National Laboratories, Albuquerque, NM, jkbrotz@sandia.gov.
2. Se nior mechanical engineer, Sandia National Laboratories, Albuquerque, NM, jcferna@sandia.gov. 
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 Government.

3. New Strategic Arms Reduction Treaty (New START), U.S. Department of State, signed April 8, 2010, 
 https:// www .state .gov /documents /organization /140035 .pdf .
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warheads to 1,550 on 700 deployed delivery vehicles, with a total limit of 800 deployed 
and nondeployed delivery vehicles. In President Obama’s speech in Prague in 2009, prior 
to the New START negotiations, he created a new focus on nuclear arms control by affi  rm-
ing “America’s commitment to seek the peace and security of a world without nuclear 
weapons.”4 While he admitted this to be a long- term goal, his statement, and others made 
in the same speech, set the policy of the United States as seeking to advance arms control 
goals beyond New START. After stating his plan to negotiate New START, he said that “this 
will set the stage for further cuts, and we will seek to include all nuclear weapons states in 
this endeavor.” Further cuts may happen in a similar fashion to the Strategic Arms Reduc-
tion Treaty (START) and New START— reductions in the numbers of strategic, deployed 
delivery vehicles and warheads. As those numbers continue to drop, the numbers of nonde-
ployed and nonstrategic (tactical) weapon systems and warheads become more prominent 
in the debate.

According to the 2010 Nuclear Posture Review, “the Administration will pursue discus-
sions with Rus sia for further reductions and transparency, which could be pursued 
through formal agreements and/or parallel voluntary mea sures. These follow- on reduc-
tions should be broader in scope than previous bilateral agreements, addressing all the 
nuclear weapons of the two countries.”5 Under New START, all strategic delivery vehicles 
(missiles, land- based launch tubes, submarine launch tubes, and bombers) are accountable 
and limited, whether they are deployed or not. A follow- on agreement that limited nuclear 
warheads and bombs, whether they are deployed or not, would shift the focus from ac-
counting for the delivery system to accounting for the warhead, whether it is mated to a 
delivery vehicle or not. In addition, an agreement that limited nonstrategic warheads and 
delivery systems would increase the scope of limitations, mildly in the United States and 
signifi cantly in Rus sia.

The shift in focus from delivery systems to warheads and the inclusion of nonstrategic 
systems will make verifi cation of the treaty terms much more diffi  cult. Strategic systems 
are, in general, much easier to see from a distance than are nonstrategic systems and, 
especially, individual warheads. In addition, the set of locations that warrants inspections 
when including nonstrategic systems and warheads (in storage, maintenance,  etc.) is much 
larger than the set of locations under New START. Increasing the scope and number of 
on- site inspections to account for all nuclear weapons may not be desirable due to the 
expense of the inspecting nation and impact to operations of the host nation. Therefore, 
new technical approaches for verifi cation could become useful to ensure that arms control 
agreements will be kept and trusted when the scope extends to all nuclear weapons— 
deployed and nondeployed, strategic and nonstrategic.

4. Remarks by President Barack Obama (speech, Prague, Czech Republic, April 5, 2009), Offi  ce of the Press 
Secretary,  http:// www .whitehouse .gov /the _press _offi  ce /Remarks -By -President -Barack -Obama -In -Prague -As 
-Delivered /.

5. Nuclear Posture Review Report, U. S. Department of Defense, April 2010,  http:// www .defense .gov /npr /docs 
/2010 %20Nuclear %20Posture %20Review %20Report .pdf .
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The Verifi cation Challenge
The verifi cation methods used for New START are essentially the same as those used 
under START: 1) national technical means, 2) data exchanges and notifi cations, and 3) 
on- site inspections.6 National technical means include all manner of viewing and sens-
ing the actions of the treaty partner from a distance, relying on national intelligence 
capabilities. Data exchanges and notifi cations are declaratory tools used to communicate 
the numbers and locations of all treaty- accountable items (TAIs) at the beginning of the 
treaty enforcement, at periodic intervals, and when things change. On- site inspections 
are used to verify those declarations by sending a delegation to a limited number of sites 
in the treaty partner country to view, in person, the TAIs at that site. There are two 
types of New START on- site inspections: type one inspections focus on sites with de-
ployed and nondeployed strategic systems, and type two inspections focus on sites with 
only nondeployed strategic systems (sites without warheads). During type one inspec-
tions, inspectors have the opportunity to count the number of deployed strategic deliv-
ery systems and verify, for a single delivery system (including a bomber at an air base), 
the number of warheads placed on it. The relevant inspections for this discussion are 
type one.

The goal of verifi cation is to generate a suffi  cient amount of confi dence that the treaty 
partner is fulfi lling its obligations expressed in the treaty. With effective national techni-
cal means, fewer and less intrusive on- site inspections are necessary to gain suffi  cient 
confi dence. When the focus of reductions, and therefore of verifi cation, shifts from strate-
gic delivery systems to warheads and nonstrategic systems, national technical means will 
be less effective. This result could mean that with more intrusive on- site inspections (and 
probably more inspections, due to the expanded set of locations of interest) the same 
amount of confi dence can be generated in a new treaty, as is generated by New START 
verifi cation. However, with more inspections that are increasingly intrusive, costs for both 
sides rise and host operations suffer, since operations will likely be suspended at the site 
being inspected for the duration of the inspection.

Passive tags and seals have been suggested as assisting in verifi cation of warheads: a 
warhead in a container could be sealed, and if the inspector verifi es a seal on inspection, 
the inspecting party has some confi dence in the integrity of that par tic u lar warhead going 
back to the time it was sealed. But passive seals can only indicate that a seal was broken or 
not broken. No additional information about a broken seal is available, such as when or 
why the seal was broken.

An alternative and more comprehensive approach is to use active tags and seals, 
along with fi xed monitoring devices in facilities of interest, to create trustable informa-
tion about the location and integrity of all TAIs. An active monitoring system in support 
of a future arms control agreement that includes all warheads— strategic and 

6. New START, U.S. Department of State, 2010.
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nonstrategic, deployed and nondeployed— could reduce the cost of generating suffi  cient 
confi dence enough to make the agreement feasible, while providing an unpre ce dented 
level of transparency.

Active Monitoring Approach
In lieu of increasing inspection frequency and complexity, an active monitoring system 
could be used to generate suffi  cient confi dence that treaty declarations are being upheld, 
while lessening the burden associated with inspection costs and impact on operations at 
military installations. The approach of active monitoring discussed  here uses an active 
tag with a monitored seal, known as an item monitor, which communicates to a central-
ized data collection point. After being attached and sealed to a TAI, the item monitor 
provides an indication of where the TAI is at any given point within the nuclear security 
enterprise— whether in storage, staging, maintenance, transportation, or deployment. The 
seal is designed to monitor when the item is physically removed from its handling gear 
which can occur during shipment, during maintenance, or when deployed on a delivery 
vehicle. The seal design precludes removal of the warhead from its handling gear without 
breaking the seal. Additional layers of monitoring such as motion detectors, cameras, and 
other sensors can be added into the system to gather supplemental data and improve 
transparency of operations, while providing greater confi dence in the information gener-
ated by the item monitors.

While all nuclear weapons in each country would be accountable, and thus part of 
the monitoring regime, each TAI might not be actively monitored in every stage of its 
lifecycle. Figure 1 illustrates the seven generic stages of nuclear weapons in the United 
States, along with the dispositioning stage, which may be of interest for monitoring to 
account for latent nuclear weapons beyond dismantlement. The deployment stage shown 
in the fi gure specifi cally represents warheads deployed on a delivery vehicle, and not 
those in storage at a deployed base (which are still considered in the storage stage).

As indicated in fi gure 1, TAIs in the staging and storage stages would be continuously 
and actively monitored. Any integrity breach or movement during these stages would be 
recorded by the system. The transitions from the production7 and to the dismantlement 
stages, as well as the transitions to and from the refurbishment,8 maintenance, and deploy-
ment stages would be recorded, though once the TAI is in any of those stages it would not be 
actively monitored.

Using the United States as a model, there are numerous sites where an active monitor-
ing system would be installed to meet the requirements of a future arms control 

7. The production stage is theoretical only, since the United States no longer produces nuclear weapons, 
and is provided  here for completeness of the abstraction.

8. Refurbishment refers to the overhaul, or life extension, of a nuclear weapon. It is a longer and more 
intrusive pro cess than maintenance and is potentially done at different facilities.
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monitoring regime. Furthermore, within each individual site, there may be multiple 
holding locations for weapons. At each site, the information from each holding location 
would be aggregated and transmitted to a site- wide database. The information from the 
nation’s weapon sites then would be aggregated at the national level, reviewed, and 
periodically transferred to the treaty partner who would analyze it to verify declarations 
as well as discover undeclared activity. Thus, the concept of data exchanges and notifi ca-
tions currently used for New START verifi cation would be retained, albeit with much 
larger sets of data and potentially more frequent notifi cations. The treaty partner could 
then choose a sampling of locations and TAIs to inspect to increase confi dence and ensure 
proper system functionality. Thus, the concept of on- site inspections would also be re-
tained from New START, though the active monitoring system would limit the number 
needed to achieve suffi  cient confi dence. A simplifi ed view of this system is shown below 
in fi gure 2 for three separate sites, each with three discrete TAI locations (either storage 
or maintenance).

Figure 2, looking at a par tic u lar site, shows a single TAI that is sealed and tagged by 
an item monitor moving from a storage area to a maintenance area and back to a different 
storage area. While it is in the maintenance area, the seal is broken and the item monitor is 
removed so that the warhead can be accessed for maintenance. Following the work, the 
warhead is placed back in its handling gear, which is sealed once again. In each of these 
locations, the item monitor communicates with a data collection unit in the room, sending 
information during entrance and exit, as well as periodically throughout its existence in 
the room. In addition, fi xed monitoring nodes in each of these locations, such as door 
switches, motion detectors, and cameras, generate additional information to create layers 
of evidence. The information generated by the monitoring system in each location— by 
item monitors as well as fi xed monitoring nodes— is passed to a central data aggregation 
point at the site that combines the information from all locations at that par tic u lar site. 

Figure 1 Generic Nuclear Weapon Lifecycle Stages
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Each site then passes information to a national data aggregation point, from which the 
data is then transferred to the treaty partner during periodic data exchanges and more 
frequently during notifi cations.

In order for the monitoring system to generate confi dence in the treaty partner’s 
declarations, the partner must have trust that the TAI being monitored is an authentic 
nuclear weapon. As shown in fi gure 3, at the start of a future agreement, all TAIs would 
need to be verifi ed as authentic in what is considered a baseline inspection and then 
sealed using the item monitor while the inspecting partner is present. This baseline 
inspection likely would include mea sure ments of attributes that are agreed upon in 
negotiations. Following the baseline inspection at all sites, every accountable nuclear 
weapon would be entered into the monitoring regime. In the fi gure, a TAI with an item 
monitor attached (and sealed) goes from black to white. In the white (sealed) state, the 
treaty partner has confi dence that this par tic u lar TAI is authentic, and thus trusts the 
information concerning that TAI generated by the monitoring system. The TAI would 
then continue to move throughout the nuclear security enterprise as required by the 
host country, with its movements and the status of its seal being continuously moni-
tored. Since nuclear weapons are not static items for the life of a treaty, seals will have 
to be broken and, likely, TAIs will have to be removed from active monitoring for main-
tenance, refurbishment, and deployment. When performing a maintenance activity on 
a sealed warhead or preparing a warhead for deployment, the activity would be de-
clared in the same dataset that is transmitted to the treaty partner. Once declared, the 
seal can be removed and the warhead operation can proceed. After the seal has been 
opened on a TAI, the authenticity of that item cannot be confi rmed until it is inspected 
by the partner nation, which would likely include the same type of mea sure ments made 

Figure 2 National Model of an Active Monitoring System
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during a baseline inspection. At that point, the combination of reestablishing the 
authenticity of the TAI with the record of the TAI being sealed back to a point in the 
past gives the treaty partner confi dence in that TAI from the time of sealing (indicated 
by the cross- hatched TAI in the fi gure), even if the treaty partner did not witness that 
sealing.

A monitoring system that accounts for individual weapons for a new arms control 
regime must have two basic characteristics, reliability and trustworthiness. Reliability 
implies that the system will work as intended with little to no downtime and without 
generating false information. While reliability is an important attribute of any engi-
neered system, it is especially important in an arms control monitoring system. Any 
unexpected system behavior or downtime is likely to cause suspicion in the treaty partner 
and would likely require a host country explanation. Trustworthiness is more complex. A 
system can be trusted by the host if the individual components and software can be 
shown to not interfere with the safety, security, and reliability of the nuclear weapons or 
the facilities that  house the nuclear weapons (the pro cess of certifi cation). The system can 
be trusted by the treaty partner if the data it generates can be authenticated, it is hard (i.e., 
expensive) to forge false data, and the hardware and software used can be verifi ed not to 
have hidden functionality (the pro cess of authentication). Hardware and software authen-
tication is challenging due to the complexity of integrated circuits and modern program-
ming languages. Authentication concerns could be eased through either a jointly designed 
system or random sampling of the active monitoring system’s components by the treaty 
partner to inspect, possibly destructively. Data authentication requires the ability to 
digitally sign and verify the signature of the data generated by individual item monitors 
and fi xed monitoring nodes, which necessitates the use of cryptographic algorithms to 
greatly increase the diffi  culty in forging messages. The system must also take into consid-
eration usability of the data from the perspectives of both the host and treaty partner, 
such that it is easy to sort and analyze the large quantity of data that will inevitably be 
collected.

The level of transparency associated with the active monitoring approach described 
 here goes beyond any previous sharing of information under former treaties and agree-
ments. Achieving concurrence and buy- in from stakeholders will be challenging— 
particularly from the military ser vices whose base operations may be affected— though 
the impact of a monitoring system may be less than the impact of the number of on- site 

Figure 3 Timeline of Trust for a TAI
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inspections necessary in its absence. Additionally, many sensitive and potentially classifi ed 
characteristics of the nuclear security enterprise could be revealed through the data 
aggregation and analysis pro cess. To maintain the high level of transparency required for 
such an arms control regime, it may be necessary to redact portions of the data prior to 
transmitting it to the partner country. This could be done without degrading the integrity 
of the remaining data and still providing enough information to account for warheads in 
the regime.

Conclusions
Potential arms control initiatives that include limits on total nuclear warhead stockpiles 
(including nonstrategic and nondeployed weapons) and monitoring of warheads awaiting 
dismantlement may require technical accountability mea sures that are distinct from 
technical mea sures used in previous treaties. Accountability mea sures could include active 
monitoring systems that provide trustable information and assurances of the location and 
integrity of nuclear weapons and components throughout the nuclear weapons lifecycle. 
Better understanding of active monitoring capability options for declared warheads and 
potential operational impacts of such a monitoring regime will help prepare for possible 
future initiatives.

Challenges remain to the development and use of a nationwide monitoring system in 
support of a future arms control initiative. The scope of technology necessary for this 
system is much larger than what is used today for New START verifi cation. The sheer 
complexity will make negotiations long and challenging. Generating trust with this tech-
nology may not be easy. Trustable components and information will be a key system attri-
bute to be factored into design. The inspectors must trust the system to generate authentic 
and correct information and to be highly resistant to undetected tampering by the host 
party. In addition, the host must accept the use of this equipment on or near nuclear weap-
ons in their custody, which requires mitigation of concerns about safety, security, and 
divulging sensitive information. Lastly, no matter how well designed the system, on- site 
inspections would still be required to verify that the data generated by these systems 
refl ects reality. The number of inspections, however, could be minimized while still creat-
ing a level of confi dence that is statistically signifi cant.

Active monitoring of all nuclear weapons by a system coordinated across all staging, 
storage, maintenance, and deployment sites may be a key step in building confi dence in 
such an agreement and reducing the need for on- site inspections to the point where it is 
realizable. While 100 percent confi dence in verifi cation will be diffi  cult, a system can be 
engineered to increase confi dence that an agreement is being upheld by identifying the 
location and status of each TAI in an assured and trusted way to the monitoring partner, 
as well as providing layers of evidence of monitoring activities using various sensors and 
imagers. A fl exible system will allow weapons to be accounted for and actively monitored 
through various phases of their lifecycle, thus enabling verifi cation and increased 
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confi dence in weapons reductions. Research into the concept of an active monitoring 
system, including the operational impacts of such a system— and technology to support the 
concept— should be a priority of the current administration as the United States heads into 
negotiations for a new arms control agreement with Rus sia and considers multilateral 
arms control in the future.
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Achieving Disarmament and 
Permanent Th reat Reduction by 
Eliminating Nuclear Materials
Casey L. Deering1

The United States codifi ed its commitment to disarmament when the Treaty on 
the Non- Proliferation of Nuclear Weapons entered into force in 1970. The 
commitment for nuclear weapons states to disarm, along with the peaceful use 
of nuclear technology and nuclear nonproliferation, became the pillars of the 
nonproliferation regime that still serves as a guide today. The United States 
has made demonstrated progress toward disarmament since the commitment 
was fi rst made in 1970, but one of the lesser- known examples of the U.S. com-
mitment to disarmament is the work to eliminate excess fi ssile materials from 
its nuclear weapons programs. Fissile materials include highly enriched 
uranium and plutonium, key ingredients for nuclear weapons because they 
release the energy that facilitates the explosion. The elimination of such 
materials not only serves as a demonstration of the commitment to disarm but 
also a means of permanent threat reduction by reducing the overall inventory 
of nuclear weapons material in the world.

Background: Progress on Disarmament
Article VI of the Treaty on the Non- Proliferation of Nuclear Weapons (NPT) established the 
obligation for nuclear weapons states that are party to the treaty “to pursue negotiations in 
good faith on effective mea sures relating to cessation of the nuclear arms race at an early 
date and to nuclear disarmament, and on a Treaty on general and complete disarmament 
under strict and effective international control.”2 Post– Cold War arms control agreements 
 were the primary execution of this principle, but a new emphasis on this par tic u lar pillar 

1. Casey L. Deering is a foreign affairs specialist in the National Nuclear Security Administration’s Offi  ce 
of Fissile Materials Disposition, where she serves as an advisor on nonproliferation policy, strategic planning, 
and external affairs on programs aimed at eliminating highly enriched uranium and plutonium that are 
excess to U.S. and Rus sian national security needs.

2. U.S. Department of State, “Treaty on the Non- Proliferation of Nuclear Weapons (NPT),”  http:// www .state 
.gov /t /isn /trty /16281 .htm .
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of the nonproliferation regime came into focus when the Obama administration an-
nounced a new policy on nuclear weapons and nonproliferation.

In a speech in Prague in April 2009, President Obama outlined an ambitious nonprolif-
eration and nuclear security agenda that underscored the core pillars of the NPT and 
reaffi  rmed the pledge to disarm, describing “America’s commitment to seek the peace and 
security of a world without nuclear weapons.”3 The agenda the president subsequently 
outlined included a new and reduced role for nuclear weapons in the national security 
strategy, as well as a new Strategic Arms Reduction Treaty (START) with Rus sia, ratifi cation 
of the Comprehensive Test Ban Treaty, negotiation of a Fissile Material Cutoff Treaty 
(FMCT), and a new international effort aimed at securing all vulnerable nuclear material 
to prevent terrorist acquisition of a nuclear weapon.4

One of the fi rst major steps in the implementation of the new Prague agenda was the 
completion of the Nuclear Posture Review in April 2010. Department of Defense Secretary 
Robert Gates, in an introduction to the report, said it “places prevention of nuclear terror-
ism and proliferation at the top of the U.S. policy agenda, and describes how the United 
States will reduce the role and numbers of nuclear weapons.”5 The pivot to focus efforts on 
nonproliferation and the prevention of nuclear terrorism helped further new initiatives 
and priorities focused on threat reduction.

In 2011, then Administrator for the U.S. National Nuclear Security Administration 
(NNSA) Thomas D’Agostino addressed the United Nations First Committee on Disarmament 
and International Security to highlight the progress the United States had made on the 
Prague agenda and the overall commitment to nuclear disarmament. In his pre sen ta tion, 
Administrator D’Agostino outlined a number of U.S. accomplishments in the effort to 
disarm, including a reduced reliance on nuclear weapons, reductions to the U.S. stockpile, 
increased nuclear weapons dismantlement rates, and the cessation of the production of 
fi ssile materials for nuclear weapons.6 Notably, the pre sen ta tion also detailed efforts by the 
United States that span nearly two de cades to dispose of excess fi ssile materials. The elimi-
nation of fi ssile materials had been a major national security objective aimed at meeting 
disarmament obligations, but it also has the benefi t of complementing the new strategic 
view of nuclear weapons and nonproliferation focused on threat reduction. Therefore, 
fi ssile material elimination merits a closer examination of its contributions to the current 
nuclear security and nonproliferation goals.

3. Remarks by President Barack Obama (speech, Prague, Czech Republic, April 5, 2009), Offi  ce of the Press 
Secretary,  http:// www .whitehouse .gov /the _press _offi  ce /Remarks -By -President -Barack -Obama -In -Prague -As 
-Delivered .

4. Ibid.
5. U.S. Department of Defense, Nuclear Posture Review Report, April 6, 2010, i,  http:// www .defense.gov/npr/docs 

/2010 %20Nuclear %20Posture %20Review %20Report .pdf .
6. NNSA Administrator Thomas D’Agostino, “Demonstrating the U.S. Commitment to Nuclear Disarma-

ment,” (pre sen ta tion, meeting of the U.N. First Committee and nongovernmental organizations, New York, New 
York, October 18, 2011),  http:// nnsa .energy .gov /sites /default /fi les /nnsa /inlinefi les /Demonstrating %20the %20U .S . 
%20Commitment %20to %20Nuclear %20Disarmament .pdf .
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Fissile Materials Disposition: 
A Renewed Emphasis
Obtaining fi ssile materials is widely stated as the key technical obstacle to the acquisition 
of nuclear weapons, including by a terrorist or rogue state. Amid the collapse of the Soviet 
 Union, the end of the Cold War, and arms control treaties, it became clear that large stock-
piles of fi ssile materials from nuclear weapons in the United States and Rus sia would be 
excess to defense needs in both countries. Developing options to dispose of or eliminate 
excess fi ssile material from nuclear weapons programs provided new opportunities for the 
United States and Rus sia to live up to their obligation to disarm under Article VI of the NPT. 
In addition, in the United States, Presidential Decision Directive 13 was issued in 1993; the 
directive established the policy to “seek to eliminate the accumulation of stockpiles of 
highly- enriched uranium or plutonium.”7

Over the course of the last de cade, additional attention has been paid to nuclear threat 
reduction. The evolving threat from transnational terrorist organizations that have openly 
admitted a desire to acquire weapons of mass destruction and a willingness to use suicidal 
force to achieve their goals created an impetus for looking at the threat differently. In fact, 
many of the NNSA’s fl agship programs are rightly focused on securing nuclear materials 
and preventing traffi  cking in such materials. But ultimately, to permanently reduce the 
threat posed by fi ssile materials, they must be eliminated. Fissile materials identifi ed as 
excess to nuclear weapons needs provide the opportunity to reduce global inventories of 
the dangerous material and permanently reduce the threat posed by those fi ssile materials. 
For this reason, the U.S. effort to eliminate fi ssile materials was or gan i za tion ally linked to 
NNSA’s Defense Nuclear Nonproliferation programs.

Efforts to eliminate highly enriched uranium (HEU) from nuclear weapons stockpiles 
 were initiated fi rst in the United States and Rus sia because it is relatively technically and 
fi nancially simple to eliminate excess HEU. However, to evaluate the options for managing 
or eliminating the threat posed by stockpiles of excess weapons plutonium, the United 
States commissioned a report by the National Academy of Sciences. While numerous op-
tions  were evaluated, a few options  were considered viable, including options to irradiate 
plutonium as mixed- oxide (MOX) fuel in reactors, immobilize the excess plutonium, or 
possibly even dispose of the plutonium in a deep bore hole.8

In order to accomplish the mission to dispose of or eliminate excess fi ssile materials, 
the NNSA established the Offi  ce of Fissile Materials Disposition (FMD) under the Defense 
Nuclear Nonproliferation program. FMD’s core mission has not changed since its inception. 
The current mission of the or ga ni za tion can be divided into three primary objectives:

7. “Nonproliferation and Export Control Policy,” The White  House Offi  ce of the Press Secretary, September 
27, 1993,  http:// www .fas .org /spp /starwars /offdocs /w930927 .htm .

8. National Academy of Sciences Committee on International Security and Arms Control, Management and 
Disposition of Excess Plutonium (Washington, DC: National Academy Press, March 1994), 2.
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1. Maintain the infrastructure to eliminate weapon- usable HEU that is excess in the 
United States or returned to the United States by NNSA’s Global Threat Reduction 
Initiative;

2. Develop the capability to eliminate weapon- grade plutonium that is in excess to U.S. 
national security needs; and

3. Partner with Rus sia and other international partners to eliminate fi ssile materials.

HEU Disposition
One of the fi rst efforts aimed at the elimination of fi ssile materials from nuclear weapons 
was part arms control, part commercial agreement between the United States and Rus sia. 
In 1993, the United States and Rus sia signed the HEU Purchase Agreement, whereby the 
United States would verify that HEU from Rus sian nuclear weapons was down- blended to 
low enriched uranium (LEU). The United States would then purchase the LEU from Rus sia 
for use in commercial nuclear power reactors in the United States The overall effort, com-
monly referred to as “Megatons to Megawatts,” is set to be complete in 2013 and will elimi-
nate 500 metric tons (MT) of excess HEU from Rus sian stockpiles in a transparent and 
irreversible manner.9

In a similar vein, the United States sought to evaluate options for eliminating its excess 
HEU inventories and found that it could similarly down- blend excess HEU with natural or 
depleted uranium to produce LEU for peaceful use as domestic commercial and research 
reactor fuel. In 1994 the United States declared approximately 174 MT excess to defense 
needs. In 2005, an additional 200 MT of U.S. HEU was declared surplus. Of the total mate-
rial, about 200 MT10 is planned for down- blending. The remainder of the material either 
needed to be disposed of as waste or set aside for use in naval reactor fuel.

The United States set forth establishing commercial agreements whereby HEU could 
be down- blended to LEU and the money resulting from the sale of the LEU could be re-
turned to the U.S. Trea sury. To date, the United States has completed numerous HEU down- 
blending projects totaling more than 141 MT of HEU, enough material for more than 3,000 
nuclear weapons.11 The remainder of the HEU to be down- blended is dependent upon the 
dismantlement and disassembly of nuclear weapons, and therefore will be accomplished 
over the next 10– 20 years.12

The U.S. effort to eliminate HEU receives less attention, arguably because the program-
matic effort does not require substantial appropriations to execute. The endeavor relies 

9. USEC, “Megatons to Megawatts,”  http:// www .usec .com /russian -contracts /megatons -megawatts .
10. U.S. Department of Energy, Record of Decision for the Disposition of Surplus Highly Enriched Uranium 

Final Environmental Impact Statement, Federal Register 61, no. 15, August 5, 1996,  http:// energy .gov /sites /prod /
fi les /nepapub /nepa _documents /RedDont /EIS -0240 -ROD -1996 .pdf .

11. Department of Energy, FY 2014 Congressional Bud get Request for National Nuclear Security Adminis-
tration, April 2013, DN- 127,  http:// energy .gov /sites /prod /fi les /2013 /04 /f0 /Volume1 .pdf .

12. Ibid.
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primarily on commercial capabilities and does not require major capital investments on 
the part of the U.S. government. NNSA requests approximately $25 million annually for the 
program,13 which generally covers project management, material characterization, and 
packaging costs. The actual cost of down- blending HEU has been paid through various 
barter arrangements that allow for compensation in resultant LEU fuel. However, when the 
compensation via the barter arrangement is taken into consideration, the value of the HEU 
disposition program is approximately $150 million annually. This is undertaken to benefi t 
the taxpayer while also considering the potential impacts to the domestic uranium market. 
Noting the cost and relatively simple technical approach to HEU disposition is important, 
because it can serve as a basis of comparison to the much more complex issue of disposing 
of or eliminating excess plutonium.

The U.S. HEU disposition effort is able to achieve multiple nonproliferation benefi ts in 
addition to permanent threat reduction. In support of the U.S. initiative to establish a fuel 
bank, 17.4 MT of HEU was down- blended, resulting in 230 MT of LEU to form the American 
Assured Fuel Supply (AFS). This is enough LEU for approximately six reloads for an aver-
age 1,000 megawatt reactor. The AFS creates a vehicle for promoting the peaceful use of 
nuclear energy without exacerbating nuclear proliferation risks by making a reliable 
supply of LEU available to those who forego enrichment and repro cessing technology 
and in the event of a supply disruption.14 Another benefi t of the HEU disposition program 
is its contribution to the global HEU minimization effort, aimed at reducing the reliance 
on HEU in commercial and research applications. As part of the U.S. program, HEU is 
down- blended to 19.75 percent LEU for use in research reactors internationally that 
forgo the use of HEU. And fi nally, the HEU disposition effort provides a means of elimi-
nating the HEU that is returned to the United States from complementary NNSA programs 
like the Global Threat Reduction Initiative, which repatriates HEU that is no longer 
needed.

In total, the HEU disposition effort provides multiple nonproliferation and nuclear 
security benefi ts, while also serving as a reliable energy source. A nuclear warhead can 
contain enough HEU, when down- blended, to produce electricity to power many thousands 
of homes for a year.

Plutonium Disposition
While the policy impetus for eliminating excess plutonium from stockpiles was established 
at the same time as that for HEU, there was no readily available consensus approach for 
doing so. As previously mentioned, the United States commissioned a review by the Na-
tional Academy of Sciences (NAS) to help identify viable options for the disposition of 
excess weapons plutonium in order to address the “clear and present danger” posed by the 

13. Ibid., DN- 116.
14. “DOE, NNSA Announce Availability of Reserve Stockpile of Nuclear Power Reactor Fuel Material from 

Down- blending of Surplus Weapons- Usable Uranium,” National Nuclear Security Administration, August 18, 
2011,  http:// nnsa .energy .gov /mediaroom /pressreleases /doennsaafs81811 .
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material. The study revealed three possible approaches and suggested pursuing a dual 
strategy that included immobilization of some excess plutonium and irradiation of pluto-
nium as MOX fuel in commercial nuclear reactors. The study revealed a preference for 
these approaches as they created physical and chemical— and, in the case of irradiation, 
radiological— barriers to the retrieval of the material. 15

Regardless of the approach, the required infrastructure did not readily exist in the 
United States or Rus sia to carry out such a program. As such, efforts aimed at plutonium 
disposition would require signifi cant capital investment and demonstrated technical 
viability. This is a major differentiator between the disposition efforts aimed at HEU, as 
technically viable pathways and infrastructure already existed to implement programs. 
Despite the relative diffi  culty and expense, the need to establish a viable pathway for the 
disposition of excess plutonium would ensure that countries could continue to achieve 
major threat reduction objectives.

Plutonium Management and 
Disposition Agreement
Following the release of the NAS study, the United States entered into negotiations with 
Rus sia to seek an agreement in which the two countries could bilaterally reduce their 
inventories of excess weapons plutonium. This is different than HEU, because the U.S. 
HEU disposition program is not linked to Rus sian HEU disposition via the HEU Purchase 
Agreement. Negotiations between the United States and Rus sia on plutonium disposition 
focused on reciprocal programs. In 2000, the United States and Rus sia signed the Pluto-
nium Management and Disposition Agreement (PMDA), committing each country to 
dispose of at least 34 MT of excess weapons plutonium. This was a landmark agreement, 
because it was the fi rst to address weapons plutonium and would result in the elimina-
tion of at least 68 MT of plutonium, enough material for approximately 17,000 nuclear 
weapons.16 The PMDA also envisions a unique role for the International Atomic Energy 
Agency (IAEA) to verify that both the United States and Rus sia have met their obligations 
under the agreement.

According to the agreement reached in 2000, the United States would pay for its pro-
gram and the Rus sian program would be fi nanced by international contributions. The U.S. 
plan called for the majority of the excess plutonium to be disposed of by irradiating it as 
MOX fuel in light water reactors (LWR), and some material not suitable for MOX fuel to be 
disposed of through immobilization. Rus sia would dispose of its material by irradiating it 
as MOX fuel in LWRs.

15. National Academy of Sciences, Management and Disposition, 227– 228.
16. U.S. Department of State, “2000 Plutonium Management and Disposition Agreement,” Offi  ce of the 

Spokesman, April 13, 2010,  http:// www .state .gov /r /pa /prs /ps /2010 /04 /140097 .htm .
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For various reasons, including international funding for the Rus sian program and 
liability protection for the United States for work performed in Rus sia, the agreement was 
not immediately implemented. Then, in 2005, Rus sia undertook a reassessment of technical 
options that necessitated a need to renegotiate key provisions of the PMDA.

In 2010, the United States and Rus sia concluded a protocol amending the PMDA. The 
protocol established a number of changes in the countries’ respective programs, but pri-
marily in Rus sia, for the disposition of excess plutonium. One major shift in the Rus sian 
strategy was to utilize fast reactors to irradiate the MOX fuel. This would be more consis-
tent with their Rus sian national energy strategy but also posed some nonproliferation 
concerns. In order to accommodate the Rus sian energy strategy, the protocol established a 
number of nonproliferation conditions under which Rus sia could utilize its fast reactors for 
plutonium disposition. Below are some of the key nonproliferation conditions agreed to in 
the 2010 protocol to the PMDA:

1. Operate the fast reactor with a breeding ratio of less than one, thereby ensuring that 
plutonium is disposed of;

2. Not repro cess spent MOX fuel or blanket assemblies, thereby avoiding the stockpil-
ing of an additional 1 MT of weapon- grade plutonium a year;

3. Declare MOX fuel fabrication, reactor, and storage facilities as “disposition 
 facilities,” thereby opening all disposition facilities to IAEA verifi cation inspec-
tion; and

4. Apply nonproliferation conditions after termination of PMDA, thereby ensuring that 
spent plutonium fuel is subject to IAEA monitoring.17

Following the successful negotiation of the protocol amending the PMDA, the agree-
ment was ratifi ed by the Rus sian Duma and entered into force in July 2011.

U.S. Plutonium Disposition
The U.S. effort initiated after the NAS technical study of plutonium disposition options was 
aimed originally at a dual approach that included fabricating the majority of excess weap-
ons plutonium into MOX fuel for use in domestic LWRs. However, in 2002 the Bush admin-
istration directed a review of NNSA’s nonproliferation programs to include plutonium 
disposition. As a result of this review, NNSA announced its intention to pursue a MOX- only 
plutonium disposition strategy, halting further work on immobilization. The new approach 
was intended to save time and money over the previous strategy and was acceptable to 

17. U.S. Department of State, “Protocol to the Agreement Between the Government of the United States of 
America and the Rus sian Federation Concerning the Management and Disposition of Plutonium Designated as 
No Longer Required for Defense Purposes and Related Cooperation,” April 13, 2010,  http:// fi ssilematerials .org 
/library /PMDA2010 .pdf .
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Rus sia.18 Over the course of the next several years, the United States will begin to establish 
the plan to build the necessary infrastructure to convert excess weapons plutonium into 
MOX fuel.

In order to implement the U.S. plutonium disposition program, a few key facilities or 
capabilities are needed, including:

1. Pit disassembly and conversion capability

2. MOX fuel fabrication facility

3. Waste solidifi cation facility

The majority of U.S. excess plutonium is contained in nuclear weapons pits, so the 
United States needs to establish a capability to disassemble those excess pits and convert 
the resultant plutonium metal into an oxide that would be appropriate to fabricate into 
MOX fuel. The United States also needs a fuel fabrication facility capable of fabricating 
excess plutonium oxide from weapons into MOX fuel for use in domestic LWRs. This capa-
bility is especially unique for the NNSA because it requires building a facility that could be 
licensed by the Nuclear Regulatory Commission (NRC) to produce a product for commercial 
use.19 Finally, NNSA also needs to establish an additional capability for the pro cessing of 
waste streams from the MOX fuel fabrication facility and pit disassembly operations. The 
strategy also assumes the availability of domestic LWRs. Unlike Rus sia, which is building 
fast reactors to support its plutonium disposition effort, the U.S. plan relies on the commer-
cially available LWR fl eet.

In March 2005, the NRC issued a construction authorization for the U.S. MOX Fuel 
Fabrication Facility (MFFF), but construction did not commence until August of 2007. The 
project, located at the Department of Energy’s Savannah River Site (SRS) and slated to cost 
approximately $4.8 billion and be completed in 2016, was the fi rst major capital investment 
for the U.S. plutonium disposition program. Construction began shortly thereafter in 2008 
on the waste solidifi cation building, which was originally estimated to cost $345 million. 
Plans for a stand- alone pit disassembly and conversion facility stalled and did not com-
mence at SRS with the other two projects.

The U.S. MFFF is designed based on two AREVA reference plants in France. The La 
Hague facility serves as the reference for the aqueous polishing front end of the MFFF 
facility, and the MELOX facility serves as the reference for the fuel fabrication pro cess. The 
French reference facilities, however, are commercial facilities using the same technology 
and pro cesses as part of a commercial fuel recycling program that utilizes civil plutonium 
separated from spent fuel. The United States is adapting the pro cess, including different 

18. U.S. Department of Energy, “NNSA Report to Congress: Disposition of Surplus Defense Plutonium at 
Savannah River Site,” February 15, 2002.

19. National Defense Authorization Act for Fiscal Year 2000, Public Law 106- 65,  http:// www .nrc .gov /reading 
-rm /doc -collections /nuregs /staff /sr0980 /rev1 /vol -1 -sec -6 -to -end .pdf #page=178 .
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criticality and safety standards, to accommodate the use of weapons plutonium in the MOX 
fuel. While sometimes misunderstood to be repro cessing, the U.S. MFFF facility does not 
do any repro cessing or recycling; it essentially is performing the opposite function. It takes 
weapons plutonium that already exists and fabricates it into MOX fuel with the intention of 
irradiating the fuel in a commercial reactor to render the plutonium no longer usable for 
nuclear weapons.

In generating a commercially usable MOX fuel, the U.S. plutonium disposition strategy 
envisions selling fuel to nuclear utilities for use in up to 40 percent of the reactor core. The 
United States has experience working with fuel fabricators and utilities to sell fuel because 
of experience gained in the HEU Disposition Program. However, no U.S. utilities are li-
censed to use MOX fuel. As a result, the U.S. strategy also requires a commitment to work 
with the NRC and interested utilities to facilitate any necessary licensing modifi cations to 
support the irradiation of MOX fuel. NNSA also sees value in working directly with fuel 
fabricators to qualify fuel for pressured water reactors, as well as boiling water reactors, 
so that MOX fuel could be marketed to the entire U.S. LWR fl eet. The United States remains 
confi dent in the ability to market fuel at a discount to nuclear utilities.

Major Developments in 
U.S. Plutonium Disposition
Since the inception of this strategy, and after more than fi ve years of construction, a num-
ber of issues have resulted in signifi cant cost and schedule increases to the projects and 
overall effort. NNSA discussed these pressures in its bud get documents, and they  were a 
driver to fi nd a more affordable option for the much needed pit disassembly and conver-
sion capability, which would be critical to the ability to provide plutonium oxide feedstock 
for the MFFF facility.

In January of 2012, NNSA announced a new preferred alternative to provide the neces-
sary pit disassembly and conversion capability to support the plutonium disposition strat-
egy that would rely on existing facilities, in lieu of another multibillion dollar capital 
construction project as originally envisioned.20 Recent changes in plans for operation of the 
H-Canyon at SRS, as well as the Plutonium Facility- 4 at the Los Alamos National Laboratory, 
made these facilities available to support the plutonium disposition mission and offered 
opportunities to avoid the cost of the previously planned stand- alone facility. The preferred 
alternative is being evaluated by NNSA as part of the ongoing Surplus Plutonium Disposi-
tion Supplemental Environmental Impact Statement.21

20. U.S. Department of Energy, Second Amended Notice of Intent to Modify the Scope of the Surplus 
Plutonium Disposition Supplemental Environmental Impact Statement and Conduct Additional Public Scoping, 
Federal Register, 77:8, January 2012,  http:// nnsa .energy .gov /sites /default /fi les /nnsa /01 -12 -inlinefi les /Second 
%20Amended %20NOI %2077 %20FR %201920 .pdf .

21. Ibid.
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A number of signifi cant cost and schedule pressures forced a reassessment of alterna-
tives for plutonium disposition.22 The President’s fi scal year (FY) 2014 Bud get Request for 
NNSA noted “the Administration is conducting an assessment of alternative plutonium 
disposition strategies in FY 2013, and will identify options for FY 2014 and the outyears.”23 
However, the administration has also made clear that plutonium disposition and the PMDA 
are major nonproliferation priorities, and the United States remains committed to meeting 
obligations under the agreement with Rus sia.

The key to the U.S. program is its ties to the international agreement with Rus sia. There-
fore, as the United States proceeds with its plans for plutonium disposition, Rus sian coop-
eration will be vital to maintaining the international disarmament and threat reduction 
objectives.

Legislative Drivers
The U.S. plutonium disposition program is also subject to legislative requirements that lay 
out specifi c deadlines for achieving the production of MOX fuel. Should certain deadlines 
not be met, the Department of Energy could face signifi cant fi nes and penalties beginning 
in 2016, including payments to the state of South Carolina of up to $100 million per year.24

Nonproliferation and Arms Control
Efforts to eliminate fi ssile materials have served an important role in the global effort to 
prevent proliferation and further the aims of important arms control agreements. In terms 
of classic arms control, the elimination of fi ssile materials provides a very tangible re-
straint on the ability of nuclear weapon states like the United States and Rus sia to expand 
their arsenals. At the same time, the very existence of excess fi ssile materials that are no 
longer needed for defense purposes can pose a very real nuclear security or nonprolifera-
tion threat, and eliminating those excess materials can result in the ultimate threat reduc-
tion. The United States and Rus sia have set an example with their success in eliminating 
excess HEU. They have similarly taken a leadership role in establishing the fi rst major 
agreement aimed at eliminating excess weapons plutonium. However, more support in the 
international community and among stakeholders is needed if the much more diffi  cult and 
expensive endeavor of eliminating the equally dangerous threat posed by excess weapons 
plutonium is to be achieved.

For nearly two de cades, both the United States and Rus sia have been able to roll back 
inventories of fi ssile materials by ceasing production and eliminating fi ssile materials. 
Establishing and maintaining viable disposition paths for HEU and plutonium will help 

22. Department of Energy, FY 2014 Congressional Bud get Request for National Nuclear Security Adminis-
tration, April 2013, DN- 119,  http:// energy .gov /sites /prod /fi les /2013 /04 /f0 /Volume1 .pdf .

23. Ibid.
24. U.S. Congress, Atomic Energy Defense Act (50 U.S.C. § 2566), as amended by Sec. 3116 of the National 

Defense Authorization Act for Fiscal Year 2013.
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ensure the success of all threat reduction activities by providing a permanent means of 
eliminating the threat posed by fi ssile materials. However, in a recent speech at the Na-
tional Defense University, President Obama acknowledged, “It took decades— and extraor-
dinary sums of money— to build those arsenals. It’s going to take decades— and continued 
investments— to dismantle them.”25

Successful implementation of fi ssile materials disposition efforts will complement the 
overall effort aimed at negotiating a broader fi ssile material cutoff treaty to stem the 
production and spread of fi ssile materials.

International Implications
Many of the major misconceptions about efforts to eliminate fi ssile materials are related to 
their intersections with the commercial nuclear industry and civil separated plutonium. 
There are a few similarities that are important to acknowledge. One key similarity is the 
technology that is used in the civil sector. Basic backend fuel cycle technology, like that 
used for recycling, is the same commercially available technology that the United States 
plans to utilize in its MFFF. Another similarity is the tie to commercial utilities. In both the 
United States and Rus sia, the plutonium disposition strategies rely on available power 
reactors and need to develop a fuel product that is acceptable to industry. The United States 
and Rus sian plutonium disposition programs can also provide insight and valuable experi-
ence for countries looking to evaluate technical options for addressing civil separated 
plutonium, as in the United Kingdom or Japan.

However, there is one major difference that is not widely discussed. The use of MOX 
fuel is part of an overall nuclear energy strategy that includes recycling of spent nuclear 
fuel, and in order for the strategy to be successful, it must have economic benefi t. In other 
words, when considering the use of MOX fuel in the commercial nuclear industry as part of 
a strategy that involves recycling, the business model must work in order for the industry 
to be sustained. This is simply not the case when using MOX fuel as a means for plutonium 
disposition. If one considers the programs to be important arms control and nonprolifera-
tion efforts, the goal is not to create a self- sustaining MOX fuel economy. The goal is to rid 
the world of excess weapons plutonium. With this goal in mind, it makes sense to incentiv-
ize utilities willing to irradiate the fuel and contribute to laudable nonproliferation goals. 
The economic model is simply not applicable to such a national security program, like it 
would be in the case of the civil nuclear industry.

25. Remarks by the President at the Nunn- Lugar Cooperative Threat Reduction Symposium (speech, 
Washington, DC, December 3, 2012), Offi  ce of the Press Secretary,  http:// www .whitehouse .gov /the -press -offi  ce 
/2012 /12 /03 /remarks -president -nunn -lugar -cooperative -threat -reduction -symposium .



48  |  STEPHANIE SPIES AND SARAH WEINER

Conclusion
As the world works to reduce threats posed by nuclear weapons and their materials, oppor-
tunities exist to leverage past success in fi ssile materials disposition to permanently reduce 
threats and promote arms control objectives by continuing to eliminate excess fi ssile 
materials, including plutonium. Obtaining and maintaining support, including bud getary, 
for these efforts would further demonstrate the U.S. commitment to disarmament and 
serve as a positive example for other countries that possess fi ssile materials.
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Technical Cooperation with 
India and Pakistan as a 
Confi dence- Building and 
Transparency Mea sure
Laura Schmidt Denlinger,1 Jana Fankhauser, 
Travis Gitau, Ron Omberg, Chris Toomey, 
and Ned Wogman

A top nonproliferation priority for the Obama administration is negotiating an 
effective and verifi able Fissile Material Cutoff Treaty. To be effective, we argue, 
a fi ssile material control regime must engage all states that possess nuclear 
weapons or produce fi ssile material for weapons. India and Pakistan are virtu-
ally the only states currently producing new fi ssile material for weapons, so 
engaging them is a priority. As diplomatic efforts continue, a new technical 
cooperation initiative could supplement the pro cess of confi dence- building and 
transparency between India and Pakistan.

This paper explores a potential new approach for engaging India and Pakistan 
modeled on the U.S.- Russian Plutonium Production Reactor Agreement (PPRA). 
This cooperation could be undertaken by individual P-5 states (the nuclear 
weapon states that hold permanent seats on the United Nations Security Council) 
with good strategic relationships in the region. Encouraging direct engagement 
between India and Pakistan would be a longer- term focus. A PPRA- like transpar-
ency regime for shutdown reactors could begin with India’s shutdown CIRUS 
research reactor. We describe aspects of PPRA implementation at the decommis-
sioned Hanford production reactors and their Rus sian counterparts that could 
potentially be duplicated as a confi dence- building and transparency exercise for 
CIRUS— and later twinned for other suitable South Asian reactors. Next, we 
describe anticipated needs, challenges, and recommended next steps.

1. Pacifi c Northwest National Laboratory (PNNL) Center for Global Security. Denlinger is a se nior nonpro-
liferation specialist with more than 15 years’ experience in diplomacy, nonproliferation, and threat reduction. 
She may be reached at Laura.Denlinger@pnnl.gov. This paper refl ects the authors’ personal views and not 
necessarily the views of PNNL or the Center.
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Policy Context: The South Asian 
Impasse on Fissile Material Control
Under Article VI of the Nuclear Nonproliferation Treaty (NPT), State Parties undertake “to 
pursue negotiations in good faith on effective mea sures relating to cessation of the nuclear 
arms race at an early date and to nuclear disarmament, and on a Treaty on general and 
complete disarmament under strict and effective international control.”2 The call for fi ssile 
material control arose as early as President Dwight Eisenhower’s “Atoms for Peace” speech 
in 1953.3 Discussions regarding a Fissile Material Cutoff Treaty (FMCT) began at the United 
Nations Conference on Disarmament (CD) in Geneva in 1995. As envisioned, the treaty 
would ban the production of fi ssile material for nuclear weapons but would not address 
fi ssile material stockpiles resulting from past production. In part for this reason, since 1995 
the CD has been largely unable to gain the unanimous consent of its members to commence 
formal negotiations on an FMCT.

A top arms control priority for the Obama administration has been negotiating an 
effective and verifi able FMCT. The United States has pushed hard to commence negotia-
tions in the CD. Although the majority of states are supportive, Pakistan has adamantly 
blocked the commencement of negotiations for a range of strategic reasons centered on the 
perceived threat from India. Because unanimous consensus is required in the CD, a lone 
state’s opposition is suffi  cient to stymie the pro cess.

Pakistan’s opposition is rooted in a challenging history and security relationship with 
its South Asian rival. Relations between the two states remain strained following January 
2013 clashes along the Indo- Pakistani border in Kashmir, which have slowed the gradual 
normalization pro cess underway between the two states. For its part, Pakistan has ex-
pressed the need to reach stockpile parity with India before it agrees to FMCT discussions, 
arguing that a production cutoff would “freeze” perceived disparities between the two 
states’ stockpiles to India’s benefi t. In February 2013, Pakistan once again blocked consen-
sus on including the FMCT in the CD’s annual work program, asserting that “a fi ssile mate-
rial cutoff treaty would put it at a strategic disadvantage to rival and fellow nuclear- armed 
state India” and demanding “that any negotiations address reductions in existing stocks of 
plutonium or weapons- grade uranium.”4

Although India does not oppose the start of FMCT negotiations, the state harbors reser-
vations about fi ssile material control rooted in its tense relations with both Pakistan and 
China. India and China have experienced several border disputes and major military 

2. “Nuclear Non- Proliferation Treaty,” Arms Control Association,  http:// www .armscontrol.org/documents
/npt .

3. President Dwight Eisenhower, “Atoms for Peace,” (speech, New York City, New York, December 8, 1953), 
Voices of Democracy: The U.S. Oratory Project,  http:// voicesofdemocracy .umd .edu /eisenhower -atoms -for -peace 
-speech -text /.

4. Chris Schneidmiller, “Pakistan Blocks Latest Work Plan at Conference on Disarmament,” Global Security 
Newswire, February 12, 2013,  http:// www .nti .org /gsn /article /pakistan -rejects -latest -work -plan -conference 
-disarmament /.
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confl icts since India gained in de pen dence in 1947 (e.g., the Sino- Indian War of 1962, the 
Chola Incident of 1967, the Sino- Indian skirmish of 1987). China is also concerned about 
India’s presence in the South China Sea and the development of an Indian ballistic missile 
capability. Inevitably, the need to deter China has infl uenced India’s nuclear buildup. 
Adding further uncertainty to India’s strategic calculus, among the P-5 countries (the 
nuclear weapon states that hold permanent seats on the United Nations Security Council), 
China is the only state that has not declared a moratorium on fi ssile material production 
for weapons, although it observes a de facto freeze.

However, recent signs of rapprochement between India and China are apparent. At the 
2012 Brazil- Russia- India- China (BRIC) summit, Chinese President Hu Jintao told Indian 
Prime Minister Manmohan Singh that “it is China’s unswerving policy to develop Sino- 
Indian friendship, deepen strategic cooperation, and seek common development.”5 The two 
states dubbed 2012 the Year of India- China Friendship. As one example, the two have 
agreed to undertake joint operations against pirates.6 Economic, energy, and climate 
change cooperation are also underway. High- level statements indicate India and China 
seek science and technology cooperation. Regardless of this rapprochement, border dis-
putes and a buildup of military infrastructure in the disputed area continue.

Despite U.S. leadership to help India secure a waiver from Nuclear Suppliers Group 
export control restrictions, a thirty- year history of complexity in the U.S.- Indian nuclear 
relationship impacts the United States’ ability to engage with India. Nonetheless, the U.S.- 
Indian civil nuclear agreement of 2007 commits India to work with the United States to 
conclude an FMCT. India values the agreement and should be receptive to reasonable 
proposals that advance this strategic relationship.

Some Requirements for Effective 
Fissile Material Control
For a fi ssile material control regime to be effective, we argue, it must:

• end global production of fi ssile material for weapons under a verifi able arms control 
regime.

• engage all states that possess nuclear weapons or produce fi ssile material for nuclear 
weapons, including states that are not current NPT parties.

• include confi dence- building and transparency mea sures for fi ssile material produc-
tion and explore options for verifi cation.

5. “China wants to deepen strategic cooperation with India: Jintao,” Economic Times, March 30, 2012,  http:// 
articles .economictimes .indiatimes .com /2012 -03 -30 /news /31261180 _1 _brics -summit -bilateral -ties -hu -jintao .

6. Oliver Stuenkel, “Strong China- India Relations Key to Successful BRICS Summit,” Post- Western World, 
March 4, 2012,  http:// www .postwesternworld .com /2012 /03 /04 /sino -indian -anti -piracy -agreement -removes 
-obstacles -to -maritime -security -debate -at -brics -summit /.
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India and Pakistan are virtually the only states currently producing new fi ssile mate-
rial for weapons, so negotiating a treaty without them would not meet U.S. nonproliferation 
and national security objectives. Given the stalemate at the FMCT negotiating table, supple-
mentary efforts are needed. As diplomatic efforts continue, a new technical cooperation 
initiative modeled on the U.S.- Russian PPRA could supplement the pro cess of confi dence- 
building and transparency between India and Pakistan.

A New Approach toward 
Fissile Material Control in India
As one condition of the U.S.- Indian nuclear deal, India closed its aging CIRUS research 
reactor in December 2010. Located at the Bhabha Atomic Research Center near Mumbai, 
this reactor was supplied by Canada in 1954. The second oldest reactor in India, this 40 
megawatt (MW) unit burned natural uranium fuel and used heavy water as a moderator. It 
achieved its fi rst criticality in 1960. Neither its operation nor its shutdown occurred under 
International Atomic Energy Agency (IAEA) safeguards.

This paper argues that India could get nonproliferation “credit” for the 2010 reactor 
closure by undertaking an international shutdown monitoring regime modeled on the 
PPRA. Such a regime could introduce arms control monitoring to the region, give India 
new stature as an arms control supporter, provide valuable collaborative experience in 
this new topical area, and serve as a vehicle for confi dence- building in the region. Initially, 
the regime could provide for joint monitoring of one shutdown U.S. production reactor plus 
CIRUS. If India preferred, it could work with Rus sia instead, or with the United States and 
Rus sia under a trilateral framework.

If successful, the monitoring regime could later be expanded to include Pakistani (and 
possibly Chinese) participants as a joint transparency exercise. Because China and Paki-
stan enjoy good strategic relations, China’s involvement could make Pakistan’s more likely. 
Under a best case scenario, a successful regime could ultimately be “twinned” at other 
suitable aging and shutdown reactors in India and Pakistan, although considerable chal-
lenges exist. If direct engagement with the United States is undesirable, Pakistan could 
work with Rus sia or China on such a regime, perhaps with the involvement of IAEA experts 
in an advisory role. As an additional benefi t, such an approach would also give arms 
control transparency experience and bona fi des to China. Such cooperation could greatly 
facilitate regional progress toward fi ssile material control.

Although it is more challenging from a technical, security, and safety perspective, a 
modifi ed PPRA approach could also build confi dence that operating power reactors capable 
of plutonium production (e.g., pressurized heavy water reactors [PHWRs]) are not function-
ing in production mode. A no- production monitoring scheme for operating reactors could 
theoretically be applied to India’s Dhruva PHWR (a heavy water– moderated and cooled 
reactor), other CANDU reactors, and India’s next- generation thorium- based Advanced 
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Heavy Water Reactor, whose fi rst 300 MW prototype is scheduled to commence construc-
tion in 2016.7 Shifting focus to Pakistan, a shutdown monitoring approach could be tested 
at the KANUPP- 1 PHWR in Karachi, a 125 MW reactor that began operating in 1972. Its 
decommissioning is expected in the near future, providing a con ve nient test bed to explore 
a PPRA- like monitoring arrangement in Pakistan.

To begin, an exploratory dialogue with India and Pakistan could be undertaken in a 
“Track 2” format that involves technically competent nongovernmental organizations 
(NGOs) or academic institutions, retired government offi  cials, and technical experts from 
the subcontinent, the United States, Rus sia, and possibly China. Exploratory steps such as 
technical information exchange, joint visits to shutdown U.S. and Rus sian reactors, and a 
joint training course for would- be monitors could be pursued as fi rst steps. Each mea sure 
could proceed on a one- off basis without prejudice to a fi nal decision by participants on 
whether to pursue a formal regime.

The U.S.- Russian Reactor Shutdown 
Transparency Model
The PPRA, signed by the United States and the Rus sian Federation in 1997, is a bilateral 
agreement that required both sides to cease producing weapons- grade plutonium for use in 
nuclear weapons. In part because Rus sia’s operating production reactors  were also fi lling 
critical heat and electricity needs for more than 250,000 Rus sian civilians, the pro cess of 
shutting down the last Rus sian plutonium production reactors was a complex effort. As 
part of the deal, the Rus sians required the refurbishment of an existing fossil fuel plant at 
Seversk to enable shutdown of the two remaining Seversk reactors8 and construction of a 
new coal- fi red heat plant to replace the last operating production reactor at Zheleznogorsk. 
Shutdown of the last Rus sian plutonium production reactor in 2010 marked the success of a 
major bilateral effort. At this time, both the United States and Rus sia have permanently 
halted the production of plutonium for weapons.

The PPRA monitoring regime is currently being applied to 14 shutdown U.S. reactors 
(at Hanford and Savannah River) and 13 shutdown Rus sian reactors (at Ozersk, Seversk, 
and Zheleznogorsk). The United States has made signifi cant progress toward permanent 
disablement of its production reactors through the “cocooning” pro cess. The goal of 
cocooning is to place these reactors in an interim safe storage condition that eliminates 
the need for costly surveillance and maintenance and provides a safe condition that 
allows the reactor’s radioactivity to be reduced through natural decay without worker 
exposure. During the cocooning pro cess, the United States demolishes all shield walls 
surrounding the reactor core and more than 85 percent of the reactor complex, then 

7. Kalyan Ray, “India all set to tap thorium resources,” Deccan Herald, May 3, 2012,  http:// www .deccanherald 
.com /content /246849 /india -all -set -tap -thorium .html .

8. National Nuclear Security Administration, “Seversk Plutonium Production Elimination Project,” NNSA 
website,  http:// nnsa .energy .gov /aboutus /ourprograms /nonproliferation /programoffi  ces /offi  cenuclearriskreduction 
/severskplutoniumprodu .
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places a 75- year roof on the remaining structure. At the Hanford site, fi ve reactors have 
been removed from the PPRA monitoring regime due to cocooning— a pro cess both sides 
agree renders the shutdown irreversible. Reactors are removed from the PPRA monitor-
ing list by mutual consent when it is confi rmed that irreversible dismantlement has 
occurred.

Under the PPRA, U.S.- Russian monitoring visits continue once per year to monitor those 
reactors whose shutdown is not yet rendered irreversible, and twice per year to monitor 
the storage of non- weapons plutonium oxide in Rus sia. These monitoring visits include 
visual inspection of agreed locations, seals on key reactor components (e.g., coolant 
pumps),9 and plutonium oxide storage containers and inspection and resealing of randomly 
selected containers.

Some of the daunting challenges that burdened the U.S.- Russian PPRA would not apply 
at CIRUS. Since the reactor is already shut down and was never essential for electricity and 
heat generation, there is no need to address costly and time- consuming solutions for re-
placement capacity at CIRUS. Likewise, there is no soon- to- be- unemployed workforce with 

9. To operate, reactors require a ready supply of coolant. If one can verifi ably demonstrate that coolant is 
no longer present— or, better yet, cannot be restored at all— it is clear the reactor cannot be operated.

Figure 1 Cocooning pro cess underway for Hanford plutonium production 
 reactor (K-East).
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proliferation- relevant capabilities that would require redirection— an issue that continues 
to pose a severe challenge to Rus sia’s closed nuclear cities.

Complementary Regional Security Initiatives
CHINESE FISSILE MATERIAL PRODUCTION MORATORIUM

Bearing in mind the India- Pakistan- China regional security dynamic, a complementary 
effort that could encourage Indian progress towards limiting (and ultimately halting) 
fi ssile material production would be the formalization of a fi ssile material production 
moratorium by China. As previously noted, China is the only P-5 state that has not declared 
such a moratorium, although it observes a de facto freeze. Looking ahead to a challenging 
NPT Review Conference in 2015, the P-5 could claim new nonproliferation credit by formal-
izing a P-5 fi ssile material production moratorium as a Review Conference deliverable. As a 
related effort, the P-5 could commit to explore voluntary confi dence- building and transpar-
ency mea sures for fi ssile material monitoring as a potential deliverable for the next NPT 
Review Conference in 2020.

Figure 2 Control room of shutdown Hanford plutonium production reactor (K-West).



56  |  STEPHANIE SPIES AND SARAH WEINER

JOINT INDO- PAKISTANI “NO FIRST USE” DECLARATION

Since the 1998 nuclear tests, India has adopted a “no fi rst use” policy for nuclear weapons 
premised upon the declared existence of a credible second strike capability, with some 
caveats. Like the United States in the 2010 Nuclear Posture Review, in its 2003 nuclear 
doctrine10 India reserves the right to retaliate against a chemical or biological weapons 
attack with nuclear weapons. India also offers negative security assurances to non- nuclear 
weapon states. However, Pakistan considers this policy to be purely declaratory and non-
binding.11

In contrast, Pakistan has not declared a “no fi rst use” policy. On several occasions, 
President Asif Ali Zardari has told the press he favors a “no fi rst use” policy,12 but Pakistan 
Army Chief General Ashfaq Parvez Kayani has remained offi  cially silent regarding the 
perspective of Pakistan’s powerful military. Unlike India, Pakistan has not offi  cially de-
clared its nuclear doctrine.

If the two states can make progress toward a joint “no fi rst use” declaration, it would 
create an atmosphere more amenable to other nuclear confi dence- building mea sures, like 
the proposed PPRA- type arrangement.

OTHER TECHNICAL CONFIDENCE- BUILDING MEA SURES

More than fi fty years of arms control and nonproliferation engagement between the 
United States and Rus sia have demonstrated that, even during periods of severe geopo liti-
cal tension, scientists and technical experts from both sides can engage constructively and 
successfully in defi ned areas of scientifi c collaboration under appropriate frameworks. 
There is no reason Indian and Pakistani scientifi c experts cannot do the same. An illustra-
tive menu of options for technical dialogue between India and Pakistan could include 
information exchange on best practices in nuclear security (including mea sures to 
counter the insider threat), digitalization of nuclear materials accounting practices to 
replace vulnerable paper- based systems, nuclear safety and emergency response coop-
eration associated with existing or new light water reactors or breeder reactors, and a 
dialogue on cyber security of the civilian nuclear fuel cycle. Each of these opportunities 
could be pursued on a bilateral basis, in cooperation with a P-5 partner, or under IAEA 
auspices.

10. “The Cabinet Committee on Security Reviews operationalization of India’s Nuclear Doctrine,” Ministry 
of External Affairs, Government of India, January 4, 2003,  http:// meaindia .nic .in /pressrelease /2003 /01 /04pr01 
.htm .

11. Shams- uz- Zaman, “Myth of Indian ‘nuclear no fi rst use,’ ” The Nation, Decenber 22, 2012,  http:// www 
.nation .com .pk /pakistan -news -newspaper -daily -english -online /columns /22 -Dec -2012 /myth -of -indian -nuclear 
-no -fi rst -use .

12. “Pakistan’s president says supports no fi rst use nuclear policy,” Agence France- Press, New Delhi, 
November 23, 2008,  http:// www .spacewar .com /reports /Pakistan _president _says _supports _no -fi rst -use _nuclear 
_policy _999 .html .
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Questions for Consideration: Applying a 
PPRA- like Arrangement at CIRUS
While exploring the feasibility of applying a PPRA- like monitoring arrangement at the 
CIRUS reactor, the following questions merit consideration:

• Could the traditionally close Russian- Indian relationship provide avenues to suggest 
best practices for shutdown monitoring at CIRUS? If so, how amenable would Rus sia 
be to exploring a bilateral or trilateral pro cess?

• Given Rus sia’s much- discussed evolution from cooperative threat- reduction recipient 
to donor state, could a Russian- Indian PPRA- like arrangement represent the future of 
Rus sia as a self- funding provider of nonproliferation expertise?

• Under what circumstances might India and Pakistan be willing to explore a quadri-
lateral transparency regime with the United States and Rus sia at CIRUS? What ben-
efi ts and challenges could devolve from including Pakistan’s traditional ally China?

• Is there a role for the supplier state (Canada in the case of CIRUS) in this pro cess?

• Is there a role for the regulatory authority? As an incentive, such regulatory coopera-
tion could also prove benefi cial from a nuclear safety and security perspective.

• What role could the IAEA play? Would assigning a central role to the IAEA be likely 
to help or hinder?

• What can be done to encourage China to formalize the de facto moratorium on fi ssile 
material production as an incentive for India’s cooperation on fi ssile material control?

• Which technically competent organizations could be entrusted to explore prospects 
for cooperation on a PPRA- like arrangement in a Track 2 forum?

A few near- term requirements to explore a PPRA- like arrangement in South Asia would 
include:

• An assessment of existing frameworks (both bilateral and multilateral) among the 
United States, Rus sia, India, China, Pakistan, and the IAEA to determine the best 
legal mechanism(s) to pursue potential cooperation.

• Further thought on social, fi nancial, and prestige incentives to gain participation by 
India’s scientifi c population. Recent analysis from noted Indian and Pakistani ex-
perts suggests that scientifi c isolation, lack of scientifi c prestige, and a lack of alter-
native sources of science funding motivated Indian and Pakistani scientists to 
support national programs to develop nuclear weapons.13 Logically, new opportuni-
ties for collaboration and recognition from the international scientifi c community, 

13. Pervez Hoodbhoy, ed., Confronting the Bomb: Pakistani and Indian Scientists Speak Out (London: Oxford 
University Press, 2013), 5– 7, 55– 57.
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coupled with access to new sources of science funding, could boost scientists’ interest 
in participating in a PPRA- like arrangement.

• Further thinking on how to incentivize Pakistan’s participation, including innova-
tive approaches to address Pakistan’s broader concerns regarding existing fi ssile 
material stockpiles. Possibly Pakistani scientists themselves could, if invited, ad-
vance technical proposals for transparency and confi dence- building to address this 
broader need. For instance, one could envision a trilateral initiative of research 
cooperation under IAEA auspices.

• Renewed dialogue with China regarding the feasibility of a binding P-5 moratorium 
on fi ssile material production as a potential 2015 NPT Review Conference deliverable 
by the nuclear weapon states.

Proposed Next Steps
• Identify technically competent and recognized NGOs and experts, with appropriate 

networks in the countries of interest, to initiate an exploratory Track 2 dialogue.

• Conduct a technical workshop to perform exploratory outreach to stakeholders and 
encourage dialogue. For instance, informational briefi ngs on PPRA implementation 
in Rus sia and the United States would benefi t all parties.

• Provide India with information regarding the model under which the Rus sian reac-
tor shutdown occurred, including the relative roles of national laboratories, research 
institutes, and government organizations. A lab- to- lab arrangement offers opportu-
nities for dialogue that are less vulnerable to shifting internal politics.

• Provide India with technical information on the PPRA monitoring regime and offer 
follow- up discussion with U.S. and/or Rus sian experts. First steps could include a 
trilateral information exchange on shutdown and monitoring best practices, joint 
visits to U.S. and Rus sian shutdown reactors, a seals technology demonstration, a 
joint demonstration exercise, or a joint feasibility study.

• Develop a two- year pi lot project and seek funding for workshop, travel expenses, 
and expert support.

Conclusion
This paper outlines a potential new approach for engaging India and Pakistan in a 
confi dence- building and transparency regime for fi ssile material control, modeled on the 
U.S.- Russian Plutonium Production Reactor Agreement, starting with the shutdown CIRUS 
research reactor in India. Such a regime would introduce arms control concepts and valu-
able monitoring experience to the South Asian region— a foundation to build upon for 
broader fi ssile material control in the future.
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During pre sen ta tions and side discussions at the Project on Nuclear Issues conferences 
at which this concept was explored,14,15 several participants expressed doubt over the 
notion that the challenging Indo- Pakistani relationship would permit such an initiative, 
now or in the future. Admittedly, without parallel progress to improve the Indo- Pakistani 
security relationship, Pakistan’s participation in the proposed arrangement becomes more 
diffi  cult. However, even if India alone can be brought on board, and even if the arrange-
ment can only be undertaken at CIRUS, the authors argue this new initiative would still be 
worth doing. It would give India valuable experience about what is possible for two states 
with a challenging history to achieve in the arms control and transparency arena. It could 
also create new opportunities for confi dence- building and experience with a new threat 
reduction model among the United States, Rus sia, and India.

Twenty- fi ve years ago, few international security experts could have predicted that the 
U.S.- Soviet Cold War would end as quickly and decisively as it did in 1991. Even fewer 
might have envisioned circumstances under which U.S. nuclear weapons scientists would 
routinely be invited into Rus sian nuclear weapons laboratories (and vice versa) to under-
take an impressive and successful agenda of peaceful research collaborations. But it 
happened.

Is the geopo liti cal climate between India and Pakistan worse than the U.S.- Soviet 
relationship at its nadir (e.g., the Cuban Missile Crisis)? It does not appear so. Despite 
periodic fl are- ups since these South Asian rivals acquired nuclear weapons, the two states 
are already forming “habits of cooperation” with both conventional and nuclear 
confi dence- building mea sures. Recently, the two states held their sixth round of expert 
level talks on this topic in New Delhi “in a cordial and constructive atmosphere.”16 In the 
nuclear sphere, the two states have, among other mea sures, conducted annual information 
exchanges on their nuclear facilities since 1992. Not to be forgotten, both states have also 
maintained a voluntary moratorium on further nuclear testing since 1998.

The importance of continuing to push the limits of the possible by building new rela-
tionships and new habits of cooperation, dialogue, and transparency cannot be overstated. 
The proposed PPRA- like arrangement has the potential to elevate this cooperation to a new 
level. As such, we argue, this approach is worthy of further exploration.

14. CSIS Project on Nuclear Issues Spring Conference, Pacifi c Northwest National Laboratory, Richland, 
WA, April 18– 19, 2012.

15. CSIS Project on Nuclear Issues Capstone Conference, STRATCOM, Offut AFB, Nebraska, March 19, 2013.
16. “India, Pakistan renew confi dence- building,” News Track India, December 27, 2012,  http:// www 

.newstrackindia .com /newsdetails /2012 /12 /27 /276–India -Pakistan -renew -confi dence -building - .html.
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Th e Future of Strategic 
Stability in Eu rope
Matthew Fargo1

Despite having the largest economy in the world, the Eu ro pe an  Union has 
largely forsworn balance of power politics and the use of hard power to achieve 
its wider strategic and po liti cal objectives. Although key Eu ro pe an powers, 
namely the United Kingdom and France, still maintain in de pen dent nuclear 
arsenals and strong contingency- operations capabilities, defense spending is 
increasingly seen as incommensurate with the threats facing Eu rope. This 
shifting perspective has not been reciprocated, however, in Rus sia or the United 
States. To the contrary, Rus sian military modernization projects continue to 
receive top priority, as the future of Rus sia is increasingly seen to be dependent 
on Rus sia’s self- reliance. Conversely, the United States still engages positively 
with its Eu ro pe an partners, particularly through the North American Treaty 
Or ga ni za tion, but U.S. leaders remain disgruntled at the decreasing defense 
bud gets of their Eu ro pe an allies and partners.

Given these factors, maintaining and improving strategic stability in Eu-
rope will require the adoption of a positive- sum view of Eu ro pe an security. By 
viewing these trends at the broadest level, the United States could better posi-
tion itself to continue to support its Eu ro pe an security commitments while 
decreasing antagonism toward Rus sia by adopting a more regionally nuanced 
and focused approach to Eu ro pe an defense matters.

An evolution has occurred in Eu ro pe an policy making that has reshaped how Eu ro pe-
ans think about their collective defense. This realignment sees non- state entities as the 

greatest sources of potential disruption. Yet no singular external threat is perceived by all, 
or even most, of Eu rope to pose an existential danger, presenting signifi cant implications for 
Eu ro pe an defense. Given the current internal stresses within Eu rope, it is in no one’s interest 
to urge our allies into greater defense spending when they need to focus on other issues to 
preserve their long- term stability. Nevertheless, the United States is ideally suited to play a 

1. Matthew Fargo is a research associate with the Project on Nuclear Issues at the Center for Strategic and 
International Studies.
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role in facilitating the North Atlantic Treaty Or ga ni za tion’s (NATO) transformation into a 
military or ga ni za tion better suited to address Eu ro pe an security concerns of the future.

Sun Tzu wrote that “all warfare is based on deception.” One could hypothesize, then, 
that all peace is based upon perception, and strategic stability is a useful phrase to sum up 
how nations view their security environment. Fluctuations in this environment alter how 
nations view their strategic position, but if potential adversaries can reach a point of 
strategic stability— a Nash equilibrium2— where neither can gain an advantage by unilat-
erally changing course, or (put in deterrence terms) no side has an incentive to strike fi rst, 
then legislators in both countries can begin to discuss the benefi ts of mutual drawdowns. 
Historically, the United States and Rus sia have been able to do this from both Nash equilib-
ria depicted in the payout matrix in table 1— when we wish to cooperate on broader issues, 
and even when we do not. Of course, strategic stability is incredibly sensitive to po liti cal 
trends, but this is exactly why it is so important. If the ramifi cations of an action with 
regard to the security perceptions of others are not considered, it is much more likely to 
trigger a security dilemma.

Strategic stability should not be viewed as a zero- sum game, whereby gains in one 
party’s security represent losses to another. Rather, strategic stability should be seen as a 
reciprocal, positive- sum game, whereby increases to one country’s perception of its secu-
rity situation can similarly improve the security prospects for other countries that might 
otherwise feel threatened. This perspective on strategic stability will help nations avoid 
the security dilemmas that can result from unilateral military buildups or reciprocal arms 
races. Given the incentive to avoid arms races or direct confl ict, a nation that values and 
actively seeks strategic stability will be more secure; and it is a powerful sense of collective 
strategic stability that has enabled Eu rope to largely move beyond balance of power politics.

Eu rope3 remains embroiled in economic turmoil, which appears unlikely to be over-
come for another year or more in some countries. Recent growth projections for Eu ro pe an 

2. A Nash equilibrium is reached when no single player can improve his position through unilateral 
action. In the U.S.- Russian Coordination Game depicted in table 1, there are two Nash equilibria— when both 
the United States and Rus sia cooperate and when both remain self- interested. Once these points are reached, 
neither side has an incentive to attempt to act differently.

3. For the purpose of this essay, “Eu rope” will be used to describe the geo graph i cally inconsistent concept 
of the Eu ro pe an continent that includes both the members of the Eu ro pe an  Union (EU) and the non- North 
American members of NATO.

Table 1 The U.S.- Russian Coordination Game

United States

Cooperative Self- Interested

Rus sia Cooperative 10, 10 (Everyone benefi ts) 0, 5 (U.S. extracts concessions)

Self- Interested 5, 0 (U.S. loses face) 3, 3 (Neither loses face, no 
progress made on other issues)
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economies illustrate the continued sluggishness expected in all but a handful of Eastern 
Eu ro pe an countries.4 In addition to the highly publicized sovereign debt crisis, Eu ro pe an 
unemployment rates remain at worrying levels. When this essay went to print, only four 
Eu ro pe an countries had unemployment rates lower than 6 percent, while the most embat-
tled economies of Ireland, Portugal, Spain, and Greece ranged from just under 15 percent 
to a staggering 27 percent.5 The majority of Eu ro pe an governments continue to opt for 
austerity in an effort to curb public spending across all sectors to reduce spiraling public 
debt. Therefore, it should come as no surprise that Eu rope, especially Western Eu rope, is 
inclined to make cuts to its already modest defense spending.

Following the end of the Cold War, Western Eu ro pe an military spending declined 
sharply, both in terms of constant U.S. dollars as well as the percentage of gross domestic 
product (GDP) spent on defense. From 1990 to 2000, military bud gets declined by an average 
of 0.94 percent of GDP, leaving the United Kingdom, France, and Greece as the only nations 
that met the NATO- recommended defense expenditures of 2 percent of GDP in 2000.6 Fur-
thermore, even with NATO and other Eu ro pe an participation in Multi- National Force Iraq 
and the International Security Assistance Force in Af ghan i stan, Western and Central Eu ro-
pe an defense spending on the  whole also decreased in real- dollar terms between 2002 
and 2011, with a cumulative decrease in military spending of more than €40 billion, in 
constant 2011 euros, across Eu rope.7 It is important to note that both British and French 
defense spending increased over this second period, but as a  whole, these trends stand in 
stark contrast to both Rus sian and U.S. military spending increases over the same periods.

This new perspective on Eu ro pe an defense, as fi rst outlined in the Eu ro pe an Security 
Strategy in 2003 and repeated by NATO’s Chicago Summit Declaration in May 2012, has 
shifted to refl ect a concern over the forces of globalization instead of traditional nation- 
based threats, such as a resurgent Rus sia or a provocative Iran.8,9 Issues such as the in-
creased frequency and sophistication of cyber attacks and po liti cal instability along 
Eu rope’s periphery, in places such as Syria, Mali, and Somalia, preoccupy Eu ro pe an leader-
ship and unite Eu ro pe an states in support of military investment and action. It is possible, 
and indeed desirable, that the security concerns that unite Eu ro pe an countries are trans-
lated into greater intra- European defense cooperation. NATO has been stressing the idea 

4. “Taking Eu rope’s Pulse: Annual GDP forecast, 2013,” The Economist, February 5, 2013,  http:// www 
.economist .com /blogs /dailychart /2010 /12 /europes _economies .

5. George Friedman, “Eu rope, Unemployment and Instability,” Stratfor, March 5, 2013,  http:// www .stratfor 
.com /weekly /europe -unemployment -and -instability ?utm _source=freelist -f & utm _medium=email & utm _campaign 
=20130305 & utm _term=gweekly & utm _content=readmore & elq=e2b3970ab39b47a68b5950bc5f94abdc .

6. Anthony H. Cordesman, Western Military Balance and Defense Efforts: A Comparative Summary of 
Military Expenditures; Manpower; Land, Air, Naval, and Nuclear Forces (Washington, DC: Center for Strategic 
and International Studies, January 2002), 8, 10.

7. Joachim Hofbauer, Priscilla Hermann, and Sneha Raghavan, Eu ro pe an Defense Trends 2012: Bud gets, 
Regulatory Frameworks, and the Industrial Base (Washington, DC: Center for Strategic and International 
Studies, December 2012), 2.

8. “A Secure Eu rope in a Better World,” Eu ro pe an Security Strategy, December 12, 2003,  http:// www 
.consilium .europa .eu /uedocs /cmsUpload /78367 .pdf .

9. “Chicago Summit Delcaration,” North Atlantic Treaty Or ga ni za tion, May 20, 2012,  http:// www .nato .int 
/cps /en /natolive /offi  cial _texts _87593 .htm ?mode=pressrelease .
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of “smart defense” for several years, encouraging joint military efforts that could, if well- 
managed, help stave off major reductions in Eu rope’s military capabilities despite large- 
scale military bud get cuts, or, at the very least, mitigate some of the consequences.10 The 
strong bilateral relationship that the United States and the United Kingdom enjoy through 
Trident submarine launched ballistic missile cooperation, for example, should be used as a 
model for future Eu ro pe an military and scientifi c endeavors.

French and British nuclear weapons have largely remained sheltered from this evolv-
ing security dynamic in Eu rope, however. To a great extent, the end of the Cold War eroded 
the strategic necessity for in de pen dent Eu ro pe an nuclear weapons, if indeed there ever 
was one at all. Nevertheless, French and British politicians stress the prudence of retaining 
their strategic forces in the event of unanticipated geopo liti cal shifts, though for the time 
being their minimal nuclear arsenals are only specious symbols of their international 
prestige, vestiges of a bygone era.

Maintaining these symbolic nuclear arsenals comes at great expense. While the main-
tenance of the British nuclear deterrent traditionally accounts for 5– 6 percent of the Minis-
try of Defense’s annual bud get, Malcolm Chalmers of the Royal United Ser vices Institute 
has estimated that after 2020, further Ministry of Defense bud get cuts and the tremendous 
cost of a like- for- like British ballistic missile submarine replacement program mean that 
the United Kingdom’s nuclear deterrent force will consume more than a third of its mili-
tary procurement bud get.11 Similarly, the French nuclear deterrent accounts for approxi-
mately 9.5– 10 percent of France’s defense bud get.12

Even as the United Kingdom seeks a “pragmatic solution to a challenging situation,” 
po liti cal and military leaders continue to desire an adaptable and agile force, capable of 
deploying worldwide on little notice.13 France’s recent military intervention in Mali has 
also demonstrated the continued interest in Paris in maintaining signifi cant contingency 
and counterinsurgency capabilities. Given the multitude of sophisticated military capa-
bilities that both France and the United Kingdom wish to preserve, they may both need to 
consider even greater reductions to their already limited nuclear forces in order to avoid 
incurring signifi cant opportunity costs, but neither should be expected to abandon their 
nuclear forces entirely. Due to a combination of bud getary concerns and domestic po liti-
cal circumstances, the United Kingdom may yet choose to pursue a more cost- effective 
means of nuclear deterrence than its continuous- at- sea posture, but the po liti cal inertia 
and determination to remain nuclear powers seems unlikely to be abandoned in either 
country.

10. “Smart Defense,” North Atlantic Treaty Or ga ni za tion,  http:// www .nato .int /docu /Review /Topics /EN /Smart 
-Defence .htm .

11. Malcolm Chalmers, Mid- Term Blues? Defense and the 2013 Spending Review (London: Royal United 
Ser vices Institute, February 2013), 12,  http:// www .rusi .org /downloads /assets /Briefi ng _Mid _Term _Blues .pdf .

12. Claire Taylor, “The French Nuclear Deterrent,” Standard Note SN/IA/4079, 7,  www .parliament .uk /briefi ng 
-papers /SN04079 .pdf .

13. General Sir Peter Hall, The Future of the British Army (Washington, DC: Center for Strategic and 
International Studies, 16 January 2013),  http:// csis .org /event /military -strategy -forum -future -british -army .
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If one assumes the U.K. and French nuclear arsenals enjoy some level of credibility, it is 
likely because they are buoyed by U.S. security guarantees to NATO. While some scholars 
may point to the British and French nuclear forces as successes of so- called “minimal” 
deterrence, just as the United States largely underwrote Eu ro pe an conventional military 
strength, it was primarily American nuclear weapons that kept the Soviets at bay through-
out the Cold War, if we are to believe deterrence theory. Following the thread of deterrence 
theory for a moment, it is possible that with such small territories to defend and with only 
limited nuclear forces to bring to bear, both the United Kingdom and France may be “self- 
deterred” in the event of a nuclear confrontation.

Deterrence theorist Paul Nitze hypothesized that if a nation was the victim of a nuclear 
attack, it would not be in that nation’s best interest to retaliate even if that nation main-
tained the ability to do so, as it would only invite the complete destruction of its people 
when the aggressor countered, this time with an all- out nuclear response.14,15 Given their 
geographic propinquity to Rus sia, the United Kingdom and France’s only conceivable 
nuclear foe, such an event may be especially salient. What ever the case may be, the strate-
gic nuclear weapons available to NATO will continue to ensure stability in Eu rope, main-
taining deterrence against those threats that nuclear weapons can reasonably be expected 
to deter. So what purpose, then, do Eu ro pe an nuclear weapons serve?

It has been suggested by some analysts of Rus sian affairs that Eu ro pe an strategic 
nuclear weapons may contribute to Rus sian anxieties about their geostrategic position, 
wedged between Chinese, Eu ro pe an, and American encroachment.16 However, if Moscow 
viewed strategic stability purely by examining the capabilities of its potential adversaries 
and ignored intention, then they should already have serious trepidations about tacking 
their deployed strategic weapons to solely the United States. As of 2012, the United Kingdom 
and France together deploy about 30 percent as many strategic nuclear warheads as Rus sia, 
as limited by the New Strategic Arms Reduction Treaty (New START).17 The Rus sian world-
view is undoubtedly more nuanced than their protestations surrounding advanced conven-
tional strategic capabilities, such as missile defense or prompt global strike, would suggest, 
but they do betray an underlying sense of insecurity that permeates Rus sian defense 
circles, drives military modernization programs, and begets greater instability. Moreover, 
Rus sia has more pressing concerns than NATO’s nuclear weapons— issues that represent 
much greater challenges to Rus sia’s future.

For more than two de cades, Moscow has struggled unsuccessfully to reestablish a wider 
sphere of infl uence after the traumatic loss of signifi cant portions of its territory and populace 

14. Avery Goldstein, “Why Nukes Still Trump: Deterrence and Security in the 21st Century,” Foreign Policy 
Research Institute, November 13, 2000,  http:// www .fpri .org /enotes /200001113 .goldstein .nukesstilltrump .html .

15. Paul H Nitze, “Assuring Strategic Stability in an Era of Détente,” Foreign Affairs 54, no. 2 (Jan 1976): 213.
16. Matthew Fargo, “The Chilling Outlook for Moscow,” PONI Debates the Issues Blog, December 17, 2012, 

 http:// csis .org /blog /chilling -outlook -moscow .
17. Hans M. Kristensen, “Status of World Nuclear Forces,” Federation of American Scientists,  http:// www 

.fas .org /programs /ssp /nukes /nuclearweapons /nukestatus .html; “New START Treaty Aggregate Numbers of 
Strategic Offensive Arms,” Bureau Of Arms Control, Verifi cation And Compliance, U.S. State Department, 
November 30, 2012,  http:// www .state .gov /t /avc /rls /201216 .htm .
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in the wake of the collapse of the Soviet  Union. In U.S. foreign policy circles, there is a ten-
dency to deny the seriousness of Rus sian security concerns, but it is imperative to recognize 
that the Rus sians are facing dismal demographic and economic challenges that pose very real 
long- term strategic threats. The hyperdependence of Rus sia’s economy on energy exports, for 
example, is staggering. Despite an industrialized economy and a well- established higher 
education system, offi  cial Rus sian numbers in 2012 indicated that the oil and gas industries 
accounted for nearly 50 percent of government revenues and almost 25 percent of Rus sian 
GDP.18 Unoffi  cial estimates put those numbers even higher.19 Regardless, Rus sia’s economy 
and the government’s bud get are extremely vulnerable to slight variations in international 
energy markets, a risk made more acute by the potential for a “shale revolution”20 and by 
Eu ro pe an plans to signifi cantly reduce their reliance on hydrocarbons in the next de cade21. 
Furthermore, the cumulative effects of emigration (especially among the well- educated and 
middle class), low birth rates, declining health care standards, and degrading environmental 
conditions may cause Rus sia’s population to decrease by as many as 30 million, a loss of 
more than 20 percent of their population, by 2050.22 Comparing Rus sia’s defense bud get to 
Germany, France, the United Kingdom, and the United States, it is easy to see why Rus sia has 
reason to be apprehensive. Rus sian defense spending amounted to only 7 percent of the 
United States’ military bud get in 2011 and only 5.7 percent of the defense bud gets of the four 
countries combined.23 For all the anxiety U.S. national security pundits suffer over Rus sian 
military modernization efforts, the situation looks much bleaker from Moscow.

Rus sia has built a reputation for positioning itself in opposition to the West when it 
comes to international affairs. However, Rus sia’s inability to modernize or otherwise 
diversify its economy and other pressures noted above will have signifi cant implications 
for Rus sia’s attempts to maintain its antagonistic policies indefi nitely. Rus sia’s closest allies 
and partners can offer Rus sia precious little in terms of long- term stability or growth 
potential, as they are often international pariahs or are only peripherally interesting to 
other major powers, as with Central Asia. Even there, a mixture of market forces and 
reactionary nationalistic politics in response to de cades of Soviet oppression continue to 
loosen Rus sia’s grip. So Rus sia’s best option, at least in the long term, may necessitate a shift 
toward greater international integration, and Eu rope provides the best conduit to that 
future. As Robert Kaplan has suggested, a Rus sia that po liti cally orients toward Eu rope 
while it builds up its economic footprint in East Asia could be a powerful and dynamic 
partner in the coming de cades.24 But it is a lofty goal, to be sure. As the Asia- Pacifi c be-

18. Daniel Yergin, The Quest: Energy, Security, and the Remaking of the Modern World (New York: Penguin 
Books, 2011), 144; “Putin Meets with Valdai Discussion Club” Komsomolskaya Pravda, October 26, 2012,  http:// en 
.ria .ru /papers /20121026 /176938418 .html .

19. Ivan Grachev, “Reinvesting the Wealth into Tech,” Rus sia and India Report, October 26, 2012,  http:// 
indrus .in /articles /2012 /10 /26 /russias _oil _luck _or _curse _18655 .html .

20. Kenneth Rapoza, “Rus sia’s Three Biggest Problems,” Forbes, January 1, 2013,  http:// www .forbes 
.com /sites /kenrapoza /2013 /01 /24 /russias -three -biggest -problems /.

21. Energy 2020: A Strategy for Competitive, Sustainable and Secure Energy (Brussels: Eu ro pe an Commis-
sion, October 2010), 11,  http:// eur -lex .europa .eu /LexUriServ /LexUriServ .do ?uri=COM:2010:0639:FIN:EN:PDF .

22. Yergin, 146.
23. The Military Balance 2012 (London: International Institute for Strategic Studies, March 2012).
24. Robert Kaplan, The Revenge of Geography: What the Map Tells Us About Coming Confl icts and the Battle 

Against Fate (New York: Random  House, 2012), 174.
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comes an even greater center of global trade and infl uence, an inward- focused and short- 
sighted Moscow risks being left in the same marginal position there as in Eu rope.

Admittedly, Rus sian perceptions of a strategic imbalance with the United States and 
NATO can be thought of as failures of U.S. foreign policy. After the end of the Cold War, the 
United States emerged as the world’s last superpower, while Rus sia struggled eco nom ical ly 
and saw its military fall into disarray. The opportunities that may have existed for mean-
ingful rapprochement with Rus sia or for Rus sia’s integration within Eu rope or the interna-
tional community writ large  were not embraced. Instead, NATO and the Eu ro pe an  Union 
expanded right to Rus sia’s borders. This is not to say that Rus sia is entitled to a dominant 
role in the countries that made up the old Soviet bloc, but rather to suggest that treating 
Rus sia as a potential partner as opposed to a vanquished enemy could offer opportunities 
for even greater strategic stability in Eu rope. In addition, the United States should capital-
ize on this opportunity for NATO to act as a model for lower- cost regional capacity- building 
with the United States taking a back seat, as the United States curtails its involvement in 
Western Eu rope in par tic u lar, encouraging our Eu ro pe an partners to take the lead in 
adapting the Alliance to better suit their defense needs.

The United States will remain fi rmly engaged with NATO in order to remain a force for 
stability in Eu rope, as it has for de cades, even as it focuses its attention to the Asia-Pacifi c. This 
opportunity to recalibrate U.S. military engagement with Eu rope ought to be embraced 
 wholeheartedly. NATO will remain a nuclear alliance,25 but it would be a tremendous mistake 
to ask our Eu ro pe an allies to adopt a more Hobbesian worldview when such a shift would not 
suit their interests or our own— as nothing could catalyze the Rus sians into truly irrational 
and reckless aggression like a remilitarization of Eu rope. For the time being, Rus sian 
insecurity— fueled by a combination of weakness, both real and perceived— U.S. conventional 
advantages and rapidly developing technologies, and economic uncertainty will continue to 
drive military modernization efforts. Even if substantive agreement cannot be reached on all 
aspects of U.S. and Rus sian foreign policy, at the least U.S. policymakers ought to make a 
greater effort to cultivate a wider understanding and appreciation of Rus sia’s perspective on 
strategic stability, recognizing their legitimate concerns, in order to develop a nuanced ap-
proach to the issues they fi nd most glaring and avoid future security dilemmas based upon 
mutual insecurity. Subtle adaptations to existing policies and small overtures to rebuild trust 
now could, over time, realize immea sur able dividends for all parties involved.

The United States should support greater U.K. and French cooperation and leadership 
on Eu ro pe an defense issues, remaining a partner while all countries search for innovative 
and cost- effective ways to advance the notion of greater Eu ro pe an security. The Defense 
and Security Cooperation Treaty signed in 2010 started to examine new ways of greater 
interdependence on military cooperative issues, but the promise of that agreement has not 

25. In 2010, Former Secretary of State Hillary Clinton said, “We should recognize that as long as nuclear 
weapons exist, NATO will remain a nuclear alliance.” Mark Landler, “U.S. Resists Push by Allies for Tactical 
Nuclear Cuts,” New York Times, April 22, 2010,  http:// www .nytimes .com /2010 /04 /23 /world /europe /23diplo .html ? 
_r=0 .
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been fully realized.26 Nevertheless, the United Kingdom and France maintain the most 
dynamic and advanced military industrial capabilities and combined forces in Eu rope, 
and the United States should continue to work with them to strengthen their position 
championing future Eu ro pe an defense efforts, from research and development to contin-
gency and stabilization operations planning and execution. Furthermore, injecting new 
life into their defense industries, while also working towards greater industry consolida-
tion across Eu rope, could prove valuable both by building hard power capabilities for the 
future, as well as by providing an infl ux of stimulus spending in the short term. In the 
longer term, signifi cant progress will still need to be made with respect to intra- European 
defense industry regulations. Allowing greater integration, cooperation, and consolidation 
of EU defense contractors in order to best utilize Eu rope’s well- developed and technologi-
cally advanced industrial base will be essential to achieving greater competitiveness in 
existing domestic and emerging foreign markets.27

Fortunately, even as our Eu ro pe an allies spend less on their militaries, we, too, can 
afford to spend less on our partnerships with them, withdrawing troops and closing redun-
dant bases in Western Eu rope, for example, and fi nding other effi  ciencies in how we ad-
dress Eu rope. Embracing the NATO policy of smart defense will be central to this, as it does 
not make sense to ask our allies to replicate our own capabilities.28 We may lament how 
quickly our NATO partners ran out of smart munitions in Libya, and we may complain that 
France should develop its own heavy airlift and intelligence, surveillance, and reconnais-
sance capabilities for operations like those in Mali, but we will maintain all of these, as it 
would serve both our interests and those of our allies if we safeguard those assets. This will 
help ensure that the United States remains a key partner and ally, essential to these kinds of 
operations, and it will demonstrate U.S. commitments to the security concerns of its Eu ro-
pe an NATO partners as its role in the Alliance evolves away from perennial leadership.

Finally, we must not remain prisoners of past thinking. Although Eu rope may rely on 
soft power more than ever, the Eu ro pe an  Union, taken as a  whole, is the largest economy in 
the world.29 Eu rope, therefore, has the potential to prevail as a center of geopo liti cal infl u-
ence and importance well into the future, even as it has learned to embrace the reality of a 
world where it no longer maintains the military means to enforce its agenda globally. 
Ultimately, the United States may also need to embrace this reality. So let us stop trying to 
fi nd the answer to questions such as, “How can we incentivize Eu rope to spend more on 
defense?” or, “How can we make Eu rope think more like us?” and instead consider the 
lessons the United States might draw from Eu rope’s experience as it adapts to meet the 
demands of the future.

26. “U.K.- France Summit 2010 Declaration on Defense and Security Cooperation,” British Prime Minister’s 
Offi  ce, November 2, 2010,  http:// www .number10 .gov .uk /news /uk %E2 %80 %93france -summit -2010 -declaration 
-on -defence -and -security -co -operation /.

27. Hofbauer, Hermann, and Raghavan, Eu ro pe an Defense Trends 2012, 25.
28. Anthony Cordesman, “The Common Lessons of Benghazi, Algeria, Mali, Tunisia, Egypt, Syria, Iraq, 

Yemen, Af ghan i stan, Pakistan, and the Arab Spring,” Center for Strategic and International Studies, January 28, 
2013,  http:// csis .org /publication /common -lessons -benghazi -algeria -mali -tunisia -egypt -syria -iraq -yemen 
-afghanistan -pakistan .

29. “The economy,” Eu ro pe an  Union,  http:// europa .eu /about -eu /facts -fi gures /economy /index _en .htm .
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Debating Zero: Th e Danger 
of Biological Weapons
Eli Jacobs1

Debates about the merits of Global Zero tend to focus on the feasibility of 
implementing this vision, often to the detriment of substantive debates about 
whether nuclear abolition is a desirable outcome. Such an intellectual gap 
complicates attempts to optimally formulate U.S. nuclear weapons policy. This 
paper takes a step toward remedying this imbalance. It argues that a world 
without nuclear weapons would reduce the costs of biological weapons while 
increasing their benefi ts. Such a scenario could prompt the spread of biological 
weapons, with net- negative consequences for both U.S. national security and 
international stability.

In April of 2009, President Barack Obama announced his administration’s policy of seek-
ing a world without nuclear weapons.2 Global Zero has since been a source of signifi cant 

controversy. It has attracted a number of high- profi le backers,3 as well as a stable of vocif-
erous critics.4

Surprisingly, few of these critics contradict the fundamental premise of advocates of 
Global Zero: that the world would be better off without nuclear weapons. Rather, opponents 
contend that others would be unlikely to follow the United States’ lead,5 that verifi cation 

1. Eli Jacobs is program coordinator and research assistant for the Defense and National Security Group at 
CSIS, where he focuses on nuclear weapons issues and biosecurity. He also directs the Abshire- Inamori 
Leadership Academy (AILA) Debate Clinic. Prior to his current position, Mr. Jacobs was a Taylor Debate Intern 
for PONI. He received his BA in social studies from Harvard University.

2. Remarks by President Barack Obama (speech, Prague, Czech Republic, April 5, 2009), Offi  ce of the Press 
Secretary,  http:// www .whitehouse .gov /the _press _offi  ce /Remarks -By -President -Barack -Obama -In -Prague -As 
-Delivered .

3. Global Zero U.S. Nuclear Policy Commission, Global Zero U.S. Nuclear Policy Commission Report, May 
2012,  http:// www .globalzero .org /fi les /gz _us _nuclear _policy _commission _report .pdf .

4. Keith Payne, “Zero nuclear sense,” The Washington Times, May 29, 2012,  http:// www .washingtontimes 
.com /news /2012 /may /29 /zero -nuclear -sense /.

5. Baker Spring, “Congressional Commission Should Recommend ‘Damage Limitation’ Strategy,” The 
Heritage Foundation, August 14, 2008,  www .heritage .org /research /reports /2008 /08 /congressional -commission 
-should -recommend -damage -limitation -strategy # _ftnref19 .
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would be impossible,6 and that a world of fewer nuclear weapons would actually incentiv-
ize nuclear proliferation.7

Despite (and perhaps in part because of) this abundance of skepticism regarding the 
feasibility of reaching Global Zero, little attention has been devoted to debating this goal’s 
desirability. The intellectual energy devoted to debating about how to achieve nuclear 
abolition dwarfs that devoted to evaluating whether this is a valuable goal in the fi rst 
place.

As a result, we have only a limited understanding of what a world without nuclear 
weapons might look like. Most descriptions tend to assume that Global Zero would resem-
ble the status quo, just without nuclear weapons. The relatively uncontested arguments 
advanced by proponents of Global Zero— that nuclear abolition would increase interna-
tional stability and tilt the international military balance toward U.S. conventional 
superiority— are built upon this relatively fl imsy foundation.

This paper takes a step toward remedying this lopsided focus on feasibility instead of 
desirability. Particularly, it argues that nuclear abolition may increase the salience of 
biological weapons. The absence of nuclear weapons could render the low and declining 
costs of biological weapons practically non ex is tent, while simultaneously increasing the 
benefi ts that biological weapons could provide to states. This spread of biological weap-
ons could have detrimental consequences for both U.S. security and international stabil-
ity.

History of U.S. Biological Weapons
When the United States ended its offensive biological weapons program in 1969, it did so 
because biological weapons provided no deterrent capability that was not guaranteed by 
the U.S. nuclear arsenal.8 This strategy of using nuclear weapons to deter biological weap-
ons attack continues to this day. Many analysts attribute Saddam Hussein’s decision not to 
use chemical or biological weapons during the fi rst Gulf War to the United States’ ambigu-
ous threats of nuclear use.9 Most recently, the 2010 Nuclear Posture Review carves out an 
explicit exception to the negative security assurances the United States offers non- nuclear 
weapons states in the event of “the evolution and proliferation of the biological weapons 
threat.”10

6. Robert G. Joseph and John F. Reichart, “The case for nuclear deterrence today,” Orbis 42, no. 1 (Winter 
1998): 7– 19.

7. Richard J. Harknett, “Obama’s bid for nuke- free world: Bad idea,” The Christian Science Monitor, April 9, 
2009,  www .csmonitor .com /Commentary /Opinion /2009 /0409 /p09s03 -coop .html .

8. President Nixon stated, “If somebody uses germs on us, we’ll nuke ‘em.” His National Security Advisor 
Henry Kissinger argued that “we do not need BW for deterrence when we have nuclears.”

9. Karl- Heinz Kamp, “NATO’s Nuclear Future: A Rationale for NATO’s Deterrence Capabilities,” in NATO 
and Eu ro pe an Security, eds. Alexander Moens, Lenard J. Cohen, and Allen G. Sens (Westport, CT: Praeger 
Publishers, 2003): 143– 45.

10. Department of Defense, Nuclear Posture Review Report, April 2010,  http:// www .defense .gov /npr /docs 
/2010 %20nuclear %20posture %20review %20report .pdf .
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Nuclear weapons for quite some time have formed a crucial part of U.S. strategy to 
counter biological threats from states. However, these threats are not considered seriously 
in discussions of the U.S. pursuit of Global Zero. What explains this absence?

There are two explanations, both of which point to different gaps in understanding. 
First, as indicated earlier, the current emphasis on debating the feasibility of Global Zero 
means that little attention has been paid to theorizing U.S. military strategy in a post– 
nuclear weapons world. A strategic approach— which analyzes the interrelationships 
among different categories of weaponry— is completely missing from these debates.

Second, biological weapons tend to be understood as a problem posed primarily by 
non- state actors. In the wake of the post- 9/11 anthrax attacks, concern about the ease of 
non- state groups acquiring biological weapons became pronounced, causing the creation of 
various mea sures to prevent such acquisition, including the U.S. Select Agent Rules.11 
However, a byproduct of these heightened efforts has been a reduced attentiveness to the 
threat posed by state- based biological weapons programs. To the extent that analysts 
consider this issue— in the current confl ict in Syria, for instance— they tend to view non- 
nuclear weapons of mass destruction (WMD) as a tactical threat rather than a strategic one 
that could bear on U.S. nuclear weapons policy.

Both of these oversights should be corrected. Despite the low prominence of biological 
weapons in debates about Global Zero, the attainment of this objective could reduce the 
already low costs and increase the benefi ts of a state- based biological weapons program.

Costs
The Biological and Toxin Weapons Convention (BTWC) prohibits parties from developing, 
producing, stockpiling, or otherwise acquiring or retaining biological weapons and agents 
that have no peaceful justifi cation. The BTWC, which is widely signed and ratifi ed, has 
created a meaningful norm against biological weapons, establishing some diplomatic cost 
to their development or possession.12

The treaty is no panacea, however, and these costs are still relatively low. Three obsta-
cles in par tic u lar complicate the BTWC’s efforts to increase the costs of developing biologi-
cal weapons.

First, the fi nancial burden of developing a bioweapons program is quite small. The life 
sciences are becoming increasingly globalized. Expertise is spreading rapidly around the 
globe, and access to high- end technologies such as gene segments and genome sequencing 

11. The Select Agent Rules specify the conditions under which facilities and individuals can have access to 
biological select agents and toxins and requires these facilities to create performance- based safety and security 
plans. See the Select Agent Program,  http:// www .selectagents .gov /.

12. For information about the treaty and state parties, see the Biological and Toxin Weapons Convention 
Website,  http:// www .opbw .org /.
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is increasing at a rate faster than predicted by Moore’s Law.13 It would not be trivial to 
translate this burgeoning base of knowledge and technology into a biological weapons 
capability, but neither would it require an outlandish fi nancial commitment, particularly 
in nations with a robust base of human capital in the life sciences.

Second, in addition to these limited fi nancial costs, the BTWC has a very limited en-
forcement framework. It contains no inspections regime, and the development of such a 
regime is infeasible, in part due to fears of revealing proprietary information related to 
medical research. Relatedly, the treaty provides neither benefi ts for compliance nor sanc-
tions for violation. This separates the BTWC from the Non- Proliferation Treaty (NPT), 
which rewards compliant states by providing peaceful nuclear technology to non- nuclear 
weapons state parties.14

One illustration of the disparity in institutional strength between these two treaties is 
the size of their respective enforcement bureaucracies. The BTWC has an Implementation 
Support Unit (ISU) that is responsible for receiving and distributing confi dence- building 
mea sures (CBMs) to and from state parties.15 The International Atomic Energy Agency 
(IAEA) plays a similar role for the NPT, promoting the peaceful use of nuclear energy and 
inhibiting the use of nuclear technology for military purpose.16 The ISU has three full- time 
employees; the IAEA has over 2,300.

Third, even if the BTWC and ISU  were more robust, signifi cant diffi  culties would com-
plicate detection of a biological weapons program in its early stages. Two central dilemmas 
stand out. The fi rst is the dual- use dilemma. Research related to biological weapons is 
inherently dual use until the immediate pre- attack phase. For instance, work to aerosolize 
pathogens, a key component of a successful attack, could plausibly be explained as an 
effort to facilitate modeling for defensive purposes. Pursuing ge ne tic modifi cations to 
enhance the virulence or transmissibility of a pathogen, similarly, could be part of a 
program to develop countermea sures. The dual- use dilemma not only complicates the 
discovery of offensive programs; it also means that inspections are largely powerless to 
certify that offensive research is not ongoing.

The second dilemma is the ease of hiding a biological weapons facility. Unlike nuclear 
weapons, which require large amounts of tell- tale infrastructure such as reactors and centri-
fuges, biological weapons can be fabricated in any building that can be contained to prevent 

13. Moore’s Law contends that computing power will double every two years. See Robert H. Carlson, 
Biology Is Technology: The Promise, Peril, and New Business of Engineering Life (Cambridge, MA: Harvard 
University Press, 2011).

14. See “The Treaty on the Non- Proliferation of Nuclear Weapons (NPT),”  http:// www .un .org /en /conf /npt 
/2005 /npttreaty .html .

15. These CBMs include exchange of data on research centers and laboratories, as well as biological 
defense research; exchange of information on infectious disease outbreaks; encouragement of publication of 
results; declaration of legislation, regulation, and other mea sures; declaration of past offensive or defensive 
biological research and development programs; and declaration of vaccine production facilities. See the 
Implementation Support Unit website for more information:  http:// www .unog .ch /80256EE600585943 /( httpPages) 
/16C37624830EDAE5C12572BC0044DFC1 ?OpenDocument .

16. See the IAEA website:  http:// www .iaea .org /.
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leakage. As a result, covert facilities may be exceptionally diffi  cult to identify early enough to 
prevent the development of biological weapons. In other words, no matter how much money 
the international community throws at the problem, inspections may be a lost cause.

These fi nal two obstacles suggest that, despite the general norm against biological weap-
ons possession, the probability of getting caught is so small that the diplomatic costs of acquir-
ing such a capability are likely to be quite low. Unfortunately, the absence of nuclear weapons 
would only serve to further reduce these already small diplomatic costs. A number of nuclear 
powers— including China, Rus sia, and Pakistan— rely on their nuclear forces to compensate 
for conventional inferiority. In the absence of nuclear weapons, these countries could be 
tempted to attempt to replace the security blanket of nuclear weapons with a biological weap-
ons capability. This decision would severely restrict the normative force of the BTWC and 
reduce the diplomatic costs of future decisions to pursue a biological weapons capability.17

Benefi ts
The absence of high- profi le tests or historical use causes the military benefi ts of biological 
weapons to be understated. However, biological weapons can effectively hold at risk civil-
ian population centers. A successful biological attack could kill tens of thousands of inno-
cent civilians18— a prospect that may stay the hand of an aggressor or internal opposition 
group bent on regime change. This effectiveness is due in large part to the diffi  culty of 
defending against a biological attack— a feat that is a challenge for four primary reasons.

First, tactical warning is diffi  cult. Unlike conventional and nuclear weapons, biological 
weapons do not explode. In order for a defender to realize that it has been attacked, a long 
chain of events must occur. Symptoms must manifest, a pro cess that can take several days 
depending on the incubation period of the pathogen of choice. Then these diseases must be 
accurately diagnosed, a pro cess which can take another several days. It may be a week 
before a major population center realizes that it has been affected— and potentially even 
longer before authorities conclude that the outbreak resulted from a biological weapons 
attack rather than a natural pandemic or accident. This delay would signifi cantly impede 
the mobilization of countermea sures to respond to the attack.19

17. One plausible counterargument to this argument is that the pro cess of negotiating Global Zero would 
produce a broad ban on WMD, reinforcing the norm against biological weapons possession. This outcome is 
certainly possible. However, while contradicting its par tic u lar intervention, this possibility demonstrates this 
paper’s broader point: one must focus on the end goal when shaping the pro cess for getting there. If debate 
continues to focus on the details of implementing Global Zero to the exclusion of robust efforts to defi ne a 
desirable end- state, crucial differences such as the contrast between a nuclear- free world and a WMD- free 
world will be overlooked.

18. Richard Danzig and Pamela B. Berkowsky, “Why Should We Be Concerned about Biological Warfare?” 
in Biological Weapons: Limiting the Threat, ed. Joshua Lederberg (Cambridge, MA: MIT Press, 1999), 9– 10; and 
National Security Council, National Strategy for Countering Biological Threats (Washington, DC: National 
Security Council, 2009), 1.

19. To overcome this problem, the Department of Homeland Security (DHS) has recently boosted its 
commitment to the BioWatch program, which utilizes aerosol collectors to determine whether there has been 
an attack. See Nick Wakeman, “DHS releases fi rst draft for $3.1B BioWatch program,” Washington Technology, 
January 28, 2013, washingtontechnology .com/articles/2013/01/28/biowatch- draft- rfp- released.aspx.



PROJECT ON NUCLEAR ISSUES  | 73

Second, even if an attack is detected, the development of countermea sures is slow. Even 
if an effective vaccine or antibiotic is quickly identifi ed, it takes months to produce these 
countermea sures at scale. The United States stockpiles anthrax vaccines,20 but despite noble 
efforts, there are no guarantees that an attacker will use an agent that the Department of 
Health and Human Ser vices has stockpiled countermea sures to defend against.

Third, even if countermea sures do exist, the politics of distributing them are very 
diffi  cult. Richard Danzig coined the term “reload”— the idea that an individual or state that 
attacks with biological weapons could plausibly launch similar attacks in relatively quick 
succession.21 The reload problem exists because quantity is an insignifi cant constraint in 
the production of biological weapons. If an individual or state can grow enough of a par tic-
u lar pathogen to produce one weapon, all that is needed is some more sugar water to pro-
duce the material for another.

This concept may seem relatively incidental, but it has serious implications for the poli-
tics of mobilizing stockpiled countermea sures. These countermea sures are predeployed in a 
variety of population centers— the idea being that some vaccines or antibiotics will be on 
hand to respond immediately, and that more of the appropriate countermea sure can be 
shipped from elsewhere in the event of an attack. Unfortunately, this scenario requires that 
local public health offi  cials are willing to relinquish their store of countermea sures, a re-
quirement that seems simple enough, but is far from guaranteed given local authorities’ 
reticence to broadcast defenselessness to potentially reloading adversaries.

Fourth, the potential for modifi cation— increasingly feasible given new life science 
technologies— makes this problem even more dire. Modifi cation could enhance the virulence 
or transmissibility of a pathogen. More worrisome, adversaries could design a pathogen that 
is resistant to common countermea sures. Individually, each of these changes is bad enough; 
even worse would be a modifi ed pathogen that combined all these characteristics.

Despite their ability to target civilian population centers and the diffi  culty of defense, 
biological weapons provide less capability than nuclear weapons on two fronts in par tic u lar.

First, they are less tactically useful. Biological weapons are incapable of quickly de-
stroying military infrastructure such as silos, tanks, or command and control centers. 
Although a biological weapon could be used to incapacitate a staging area, such as an 
aircraft carrier or military base, this would be a slow pro cess. Biological weapons simply 
lag behind the speed of modern warfare.

Second, biological weapons have less predictable effects. This is not to say that the 
effects of nuclear weapons are entirely predictable. For example, the United States’ 

20. Tucker Echols, “Emergent Biosolutions wins $404M anthrax vaccine award,” Washington Business 
Journal, October 1, 2008,  www .bizjournals .com /washington /stories /2008 /09 /29 /daily51 .html .

21. Richard Danzig, Catastrophic Bioterrorism— What Is To Be Done (Washington, D.C.: Center for Technol-
ogy and National Security Policy, National Defense University, August 2003), biotech.law.lsu.edu/blaw/general 
/danzig01.pdf.
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historical diffi  culties estimating fi re damage have been well documented.22 Weather, wind, 
and other environmental conditions could cause the amount of fi re damage produced by a 
nuclear blast to vary wildly. As a result, nuclear planners tended to count only the blast 
effects in their estimation of the damage caused by a nuclear weapon.

Biological weapons are like nuclear weapons without the blast effects. Similar to fi re 
damage caused by nuclear weapons, biological weapons are subject to environmental 
constraints. Wind could disperse pathogens away from the targeted area and humidity 
could cause pathogens to decay and clump together, falling less- harmfully to the ground. 
This unpredictability makes biological weapons no less lethal; it simply reduces the attacker’s 
precision and compels him to wait for favorable conditions.

In the absence of nuclear weapons, states would be forced to search for alternatives to 
both of these capabilities. Biological weapons cannot provide the tactical benefi ts of nu-
clear weapons. However, without nuclear weapons, states may be forced to turn to biologi-
cal weapons as a means of existential deterrence— a threat of last resort to stave off regime 
change operations. This shift could increase the prestige of biological weapons by casting 
them as hallmarks of a durable regime.

While cyber, space, and chemical weapons come to mind as plausible substitutes, none 
of these weapons possesses biological weapons’ capacity for existential deterrence. Cyber 
and space weapons provide the capability to signifi cantly disrupt an adversary’s economy, 
but they do not directly threaten civilian lives, a reality that would reduce their ability to 
generate leverage, particularly in crises involving demo cratic states. Although both cyber 
and space capabilities can meaningfully disrupt command and control systems, such 
maneuvers only increase the cost of regime change operations. They do not fundamentally 
change the game in a way that requires an aggressor to rethink its ambitions— particularly 
when this state is already heavily invested in successfully toppling the defending regime.

Chemical weapons, by contrast, do threaten civilian lives. However, they kill much less 
effi  ciently than biological weapons. A 1993 U.S. Congressional Offi  ce of Technology Assess-
ment report projected that 100 kilograms of aerosolized anthrax, if released over Washing-
ton, D.C., could cause up to 3 million casualties, as much as a hydrogen bomb. A lethal dose of 
a nerve agent such as sarin is much larger. Theoretically, 100 kilograms of sarin could kill 
200,000.23 However, the agent dissipates to nonlethal quantities extremely quickly, which 
means that a comparably sized chemical weapon could not approach the destructive capacity 
of a biological weapon. Further, chemical weapons are more diffi  cult to make in large quan-
tities. Unlike biological agents, which can be grown in a laboratory, chemical agents require 
bulky fi xed inputs. These two facts limit the mass destruction capability of chemical weap-
ons and, as a result, make them less attractive as an existential deterrent.

22. Lynn Eden,  Whole World on Fire: Organizations, Knowledge, and Nuclear Weapons Devastation (Ithaca: 
Cornell University Press, 2006).

23. A lethal dose of sarin is .5 mg— see “The Nerve Gas Sarin,”  http:// www .chem .ox .ac .uk /mom /sarin /sarin 
.html .
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Implications
If Global Zero increases the salience of biological weapons, it could have detrimental conse-
quences for both U.S. security and global stability. It could harm U.S. security by impeding 
U.S. freedom of action. Their reduced diplomatic costs and increased relative security and 
prestige benefi ts could cause biological weapons to be more widely distributed than today’s 
nuclear weapons. Countries that lack the means to develop nuclear weapons and do not 
want to risk being discovered as violators of the BTWC, for instance, may fi nd that the new 
standard- bearer for existential deterrence is available to them for only a fraction of the 
current diplomatic cost. This scenario could prevent the United States from intervening to 
shape domestic po liti cal outcomes. Regime change operations such as those pursued in 
Iraq, Af ghan i stan, and Libya would appear less tenable in the face of credible threats of 
retaliation with biological weapons— a reality that would restrict the United States’ ability 
to infl uence events abroad.

Such a scenario could also be detrimental to global stability by creating signifi cant 
uncertainties in the military balance among states. Compared to nuclear weapons, it is 
signifi cantly more diffi  cult to determine (a) whether a state possesses biological weapons 
and (b) how destructive these weapons will prove. Both types of ambiguity can produce 
dangerous miscalculation, where the aggressor and defender have wildly differing views 
of the likely outcome of a confl ict. An aggressor, for instance, may not know the scope of a 
defender’s biological weapons program. Alternatively, the aggressor may not know the 
extent of a defender’s confi dence in what can only be a partially tested capability. With 
each state overestimating its leverage, such a scenario could prompt both parties to take 
actions that make armed confrontation more likely— eschewing diplomatic overtures, for 
instance, with the expectation of securing a better deal at a later point. Nuclear weapons 
are not just the dev il we know— they are also the dev il we know about, which could make 
them less destabilizing than biological weapons.

Conclusion
This paper could accurately be described as making a case against Global Zero. However, 
its more fundamental ambition is to take a step in shifting the debate on nuclear abolition 
away from an exclusive focus on feasibility and toward a substantive discussion about 
whether Global Zero is a good idea. We must debate about the goal before rushing to imple-
ment it. Such a well- reasoned approach is more likely not only to result in wise, forward- 
looking policies, but also to facilitate effective implementation. A diplomatic initiative to 
rid the world of nuclear weapons and a diplomatic initiative to rid the world of weapons of 
mass destruction, for example, are quite different. Without an understanding of the crucial 
obstacles that will exist along the way— obstacles that may render the goal of Global Zero 
undesirable— we are less likely to successfully navigate the road to zero in a way that 
improves U.S. security and benefi ts global stability.
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From Paradox to Paradigm Shift  in 
Nuclear Pakistan: Understanding 
the Proliferation Challenges
Egle Murauskaite1

This paper traces the paradigmatic shift in the nuclear proliferation trends 
introduced by the A. Q. Khan network, contextualizing it within emerging 
theoretical frameworks. The study emphasizes, however, that the Western 
institutional approach to addressing proliferation concerns is proving inad-
equate in persona- centric environments such as Pakistan— and many other 
potential future proliferators. With the scheduled withdrawal of American 
forces from the region in 2014 as its backdrop, this study draws attention to 
the latent risks that are likely to be exacerbated if the United States simulta-
neously disengages from Pakistan, overestimating the stability of the status 
quo.

Introduction
In his analysis of the Indo- Pakistani confl ict, Scott Sagan argues, “Pakistan obviously needs 
nuclear weapons,”2 recognizing that conventional parity with India is eco nom ical ly unat-
tainable. Requiring years of government commitment and vast economic resources, nu-
clear arms have long been a case in point of translating economic power into military (and 
consequently po liti cal) might. Pakistan’s entry into the nuclear club in 1998 marked a 
watershed moment in proliferation, when nuclear weapons turned from being the weapon 
of the strong into an attribute of the underdog determined to rise. Furthermore, while the 
fi rst few states managed to build the bomb indigenously, and most subsequent members of 
the nuclear club relied on state- to- state assistance, Pakistan was arguably the fi rst to bring 
proliferation down to the level of enterprising individuals— effectively endorsed (or 
benevolently overlooked) by the state.

1. Egle Murauskaite is a research associate at the James Martin Center for Nonproliferation Studies. She 
specializes in proliferation- and WMD- related challenges in South Asia and the Middle East.

2. Scott D. Sagan and Kenneth N. Waltz, The Spread of Nuclear Weapons: A Debate Renewed (New York: 
W. W. Norton & Company, 2003).
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Pakistan has challenged the understanding of nuclear logic and proliferation, turning 
from an outlier into a marker of the new nuclear age. The fi rst part of this paper employs 
multiple theoretical frameworks to analyze Pakistan’s nuclear acquisition and prolifera-
tion decisions and its nuclear doctrine. The second part then outlines Pakistan’s unusual 
path to the bomb and gives a brief overview of its current nuclear capabilities. The third 
part subsequently focuses on the adjustment of international perspectives after the A. Q. 
Khan network disclosure in 2003. Discussing security concerns of proliferation and control 
in a weak nuclear state, this paper seeks to contribute to the understanding of post- A. Q. 
Khan era developments in Pakistan. The paradigmatic shift in the way nuclear prolifera-
tion is conceptualized has hidden many of these problems in plain sight.

Pakistan and Classic Nuclear Theories
ACQUISITION MOTIVES

Using a defensive realist framework, Sagan identifi es three major motives for states to seek 
nuclear weapons: the search for security in a nuclear- armed neighborhood; the pursuit of 
prestige through admission into this exclusive club of the powerful; and/or the quest of an 
infl uential scientifi c community, looking to push boundaries of the possible.3 In the case of 
Pakistan, the fi rst two motives represent the major drivers. Both A. Q. Khan and Z. A. 
Bhutto name the loss of Bangladesh after Pakistan’s 1971 defeat and India’s ‘peaceful 
explosion’ in 1974 as turning points that convinced them to pursue the weapon.4 Interest-
ingly, Pervez Hoodbhoy seems to suggest that since the United States had already “won the 
prize” of making the bomb, Pakistan’s pioneering application of centrifuge technology in 
multiple cascades was its way to shine, in terms of technological achievements.5

The central argument of Pakistan’s desire to create a defense against India is discussed 
further below, but  here it is important to consider the role of security assurances, which have 
convinced many states in Asia not to pursue nuclear weapons.6 The United States, tradition-
ally extending such guarantees to its allies, had too ambiguous a relationship with Pakistan 
to make the offer credible: Republican presidents  were close to its military establishment, 
but Demo crats tended to support India instead.7 The other great powers that Pakistan relied 

3. Scott D. Sagan, “Why Do States Build Nuclear Weapons? Three Models in Search of a Bomb,” Interna-
tional Security 21, no. 3, (Winter, 1996– 1997): 54– 86.

4. David Albright, Peddling Peril: How the Secret Nuclear Trade Arms America’s Enemies (New York: Free 
Press, 2010); Gordon Corera, Shopping for Bombs: Nuclear Proliferation, Global Insecurity, and the Rise and Fall of 
the A. Q. Khan Network (New York: Oxford University Press, 2006); Adrian Levy and Catherine Scott- Clark, 
Deception: Pakistan, the United States, and the Secret Trade in Nuclear Weapons (New York: Walker & Company, 
2007); Jeffrey Richelson, Spying on the Bomb: American Nuclear Intelligence from Nazi Germany to Iran and North 
Korea (New York: W. W. Norton, 2006).

5. Pervez Hoodbhoy, “Nuclear Myth and Realities,” in Pakistan’s Atomic Bomb And The Search For Security, 
ed. Zia Mian, (Lahore: Gautam Publishers, 1995), 1– 30.

6. Etel Solingen, Nuclear Logics: Contrasting Paths in East Asia and the Middle East (New Jersey: Prince ton 
University Press, 2007).

7. The heights in U.S.- Pakistan relations have been associated with Republican presidents, including 
Nixon’s opening to China (facilitated by Pakistan) and Reagan’s channeling of support for the Afghan war 
against the Soviet forces through Pakistan. In contrast, under the Demo cratic Carter, U.S.- Pakistan relations 
experienced a period of cooling in 1979, and under Clinton, Pakistan was placed under heavy sanctions.
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on, China and the Soviet  Union (USSR), historically have not offered such formal assurances 
to their allies but instead have provided military assistance, helping other states help them-
selves— a policy for which a nuclear- armed Pakistan became a case in point.

Z. A. Bhutto was reportedly determined to use Pakistan’s nuclear stature as a means 
to become the leader of the Islamic world.8 Living in the shadow of India, Pakistan sought 
to match it in the nuclear arms race, and it did win a seat at the table of the powerful. 
Given that in terms of development, Pakistan is closer to Af ghan i stan than India, the 
contrasting treatment of Pakistan and Af ghan i stan in international politics may serve to 
illustrate the prestige that nuclear weapons’ acquisition has brought. To further the 
prestige argument, it is interesting to note that traditionally, countries that developed 
nuclear arms had prior chemical and biological weapons programs— which have often 
been used as an indicator of upcoming nuclear weaponization. However, Pakistan is not 
known to have attempted such programs,9 a preference that could potentially be linked to 
the international perception of these weapons as shameful tools of oppressive regimes. 
Their possession could have never granted the same clout as nuclear arms and could have 
only damaged the country’s image.

Advancing liberal thought, Etel Solingen suggests that the pursuit of nuclear arms (and 
of the “perks” discussed above that come with them) is a foreign policy show performed for 
domestic audiences, prioritizing regime security over security of the state.10 She further 
argues that regimes rejecting international integration incur fewer po liti cal costs in prolif-
eration, and are thus more prone to use it to drum up nationalist sentiment, which keeps 
leaders in power. Pakistan attempted to forge national unity by defi ning itself in opposition 
to India and appealing to Muslim unity.

While nuclear weapons served a purpose in vying for parity with India and enhancing 
Pakistan’s stature in the international Ummah,11 they  were not a defi ning factor in internal 
cementing or regime survival. Traditionally controlled by the military, the nuclear pro-
gram has not strengthened the leaders from military backgrounds suffi  ciently to allow 
them either decisive victory in power battles within the military establishment or in 
domestic po liti cal competition against civilian leadership.

Nevertheless, turning to the constructivist approach, Jacques Hymans suggests that 
oppositional nationalism, which essentially defi nes Pakistan, makes nuclear weapons a 
likely choice for expressing national identity.12 His theory is especially relevant in 

8. Garima Singh, Pakistan’s Nuclear Disorder: Weapons, Proliferation and Safety (New Delhi: Lancer 
Publishers & Distributors, 2006).

9. Nuclear Threat Initiative (NTI), “Pakistan: Country Profi le,” February 2012,  http:// www .nti .org /country 
-profi les /pakistan /.

10. Etel Solingen, Nuclear Logics: Contrasting Paths in East Asia and the Middle East (Prince ton: Prince ton 
University Press, 2007).

11. The term Ummah is commonly used to refer to the transnational community of Muslim people.
12. Jacques E. C. Hymans, “The Study of Nuclear Proliferation and Nonproliferation: Towards a New 

Consensus?,” in Forecasting Nuclear Proliferation in the 21st Century: Role of Theory, Vol. 1, eds. William 
C. Potter and Gaukhar Mukhatzhanova (Stanford: Stanford University Press, 2010), 13– 37.
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explaining Pakistan’s external power projection through this symbolic weapon, comple-
menting Sagan’s line of reasoning.

NUCLEAR STANCE

Pakistan’s nuclear posture focuses on the use of nuclear weapons as equalizers— the prin-
ciple of the weak deterring the strong, as fi rst expressed in the nuclear doctrine of France. 
In terms of conventional arms, Pakistan signifi cantly lags behind India, which it perceives 
as an existential threat, and Pakistan thus tries to compensate with an ever- expanding 
nuclear capability.13 India is the world’s largest importer of conventional arms, with Paki-
stan ranking sixth.14 In addition, India’s defense bud get surpasses that of Pakistan by a 
factor of more than seven with U.S. aid taken into account.15 In contrast, Pakistan may have 
surpassed India in the nuclear arms race, with an estimated 90– 110 warheads versus 
India’s 60– 80, and is on the way to surpassing the United Kingdom as the world’s fi fth 
largest nuclear power.16 Aggressive expansion of Pakistan’s nuclear program, including the 
recent controversial purchase of two new Chashma reactors from China, represents a 
curious departure from Pakistan’s traditionally articulated doctrine of minimal deter-
rence, especially in the absence of corresponding expansion in India.

Pakistan never subscribed to a no- fi rst- use policy, and instead underscores its readiness 
to respond to any threat to its vital interests with nuclear weapons.17 Such a posture, using 
nuclear weapons to deter both conventional and nonconventional attacks, seems like a 
rational choice for an underdog. Sumit Ganguly and Paul Kapur note that although nuclear 
weapons do not change the balance of power per se, they can effectively minimize the 
advantage that conventional arms give to the stronger party by threatening to infl ict 
unacceptable damage.18 However, unlike Iran or North Korea, Pakistan does not employ 
the strategy of aggressive sanctuarization, instead supporting U.S. efforts in Af ghan i stan, 
including by allowing regular incursions into Pakistani territory. The rollercoaster of 
U.S.- Pakistani relations relies on this implicit bargain, even at its low points: U.S. military 
aid and relative acquiescence to Pakistan’s nuclear advances in exchange for Pakistan’s 
support for American war efforts since the 1980s.19

13. James M. Acton and George Perkovich, eds., Abolishing Nuclear Weapons: A Debate (Carnegie Endow-
ment for International Peace, 2009); Corera, Shopping for Bombs, 2006; Peter R. Lavoy, “Islamabad’s Nuclear 
Posture: Its Premises and Implementation,” in Pakistan’s Nuclear Future: Worried Beyond War, ed. Henry D. 
Sokolski, (Strategic Studies Institute, January 2008), 129– 168.

14. Le Monde, “Bilan Geostrategie 2011,” Section Marchands d’armements: Top 10 des pays importateurs, 
21.

15. Ibid., Section Fiches pays: Les forces armees de 150 Etats, 162– 165.
16. David E. Sanger and Eric Schmitt, “Pakistani Nuclear Arms Pose Challenge to U.S. Policy,” New York 

Times, January 31, 2011,  http:// www .nytimes .com /2011 /02 /01 /world /asia /01policy .html ?pagewanted=all .
17. Bhumitra Chakma, Pakistan’s Nuclear Weapons (New York: Routledge, 2009); Lavoy, Islamabad’s 

Nuclear Posture.
18. Sumit Ganguly and S. Paul Kapur, India, Pakistan, and the Bomb: Debating Nuclear Stability in South 

Asia (New York: Columbia University Press, 2010).
19. Teresita C. Schaffer and Howard B. Schaffer, How Pakistan negotiates with the United States: 

Riding the Roller Coaster (Washington DC: United States Institute for Peace, 2011); Levy and Scott- Clark, 
Deception.
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Rajesh Basrur characterizes Indo- Pakistani relations as a Cold War, comparing the 
situation to the U.S.- USSR arms race, and notes an interesting paradox in terms of the 
countries’ nuclear posture.20 Namely, both India and Pakistan tend to take a rather aggres-
sive stance, portraying nuclear exchange as a viable option when there is no impending 
threat, but as soon as escalation leads to a crisis, both tiptoe around the problem, exchang-
ing assurances that they do not intend “to nuke” the other just yet. Sagan and Waltz speak 
of a crystal ball effect, arguing that mutual awareness of nuclear escalation risks tends to 
stabilize Indo- Pakistani confrontations.21 However, they also admit that a stable nuclear 
balance has allowed for more conventional confrontation. Neil Joeck explains that the 
Pakistani military has interpreted the Kargil War as successfully limited by India’s fear of 
Pakistan’s nuclear retaliation, whereas in fact India was primarily constrained by inter-
national pressure.22 Henry Sokolski goes as far as to claim that Pakistan’s nuclear doc-
trine, partly a product of overconfi dence in its deterrent capability, has increased the risk 
of a nuclear exchange with India.23 In view of Pakistan’s nuclear program expansion and 
the institutional learning about the effi  ciency of its deterrent, Pakistan may in fact be 
shifting toward aggressive sanctuarization vis-à- vis India and confi dently pursuing 
escalatory policy.

Game theory can be used to analyze the interaction of nuclear powers as repeated 
games of chicken and the prisoner’s dilemma. Freedman suggests that in order to win the 
“who blinks fi rst” game, rational players should insinuate irrationality to scare their 
counterparts into de- escalating a crisis, with repeated games signaling the credibility of 
threats over time.24 Looking through the prisoner’s dilemma lens, parties are likely to end 
up in equilibrium at the lowest point— in this case, both nuclear armed and ready to fi re— 
because they lack information. However, the exchange of information about their respec-
tive intents could build enough trust to relax the prescriptions of self- help rationale. As 
discussed above, repeated interactions have led Pakistan to conclude that with high 
enough stakes, India is sure to relent, fearing a nuclear exchange, and the air of internal 
instability further enhances Pakistan’s air of irrationality. In terms of information shar-
ing, B. Bhutto signed an agreement with R. Gandhi not to strike each other’s nuclear facili-
ties, and the two countries have exchanged the list of such facilities.25 However, the most 
sensitive facilities have been left off this list, meaning they could still be targeted, purpose-
fully or unwittingly, by parties in case of escalating tensions or an armed confl ict. There-
fore the agreement only provides a false sense of security, ultimately failing to generate 
suffi  cient trust between the parties to share relevant information about sensitive facilities.

20. Rajesh M. Basrur, South Asia’s Cold War: Nuclear Weapons and Confl ict in Comparative Perspective 
(Taylor & Francis e-book, 2007).

21. Sagan and Waltz, The Spread of Nuclear Weapons.
22. Neil Joeck, “The Indo- Pakistani Nuclear Confrontation: Lessons from the Past, Contingencies for the 

Future,” in Pakistan’s Nuclear Future: Reigning in the Risk, ed. Henry D. Sokolski (Strategic Studies Institute, 
December 2009), 25– 58.

23. Henry D. Sokolski, “Pakistan’s Nuclear Plans: What’s Worrisome, What’s Avertable?,” in Pakistan’s 
Nuclear Future: Reigning in the Risk, ed. Henry D. Sokolski (Strategic Studies Institute, December 2009), 
9– 24.

24. Lawrence Freedman, The Evolution of Nuclear Strategy (New York: Palgrave McMillan, 2003).
25. Joeck, The Indo- Pakistani Nuclear Confrontation; Levy and Scott- Clark, Deception.
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PROLIFERATION MOTIVES

Many prominent experts26 argue that proliferation is a supply- driven pro cess, and Kroe-
nig27 conducted the fi rst systematic study of state proliferation drivers in 2010. Acknowl-
edging that proliferation dilutes the exclusivity of nuclear- armed states’ status and risks 
international sanctions, Kroenig demonstrates that the principal motive is counterbalanc-
ing one’s nuclear- armed adversaries. This framework is helpful for understanding China’s 
incentives in assisting Pakistan’s nuclear development— not only to keep India in check, 
but also to limit U.S. power projection capacity in the region. While Pakistan itself seems in 
no position to deny American entry, it has successfully advanced this objective by sharing 
the technology with North Korea, Iran, Libya, and possibly more countries.28 Pakistani 
leaders’ statements about being the fi rst Muslim state to make the bomb and then sharing it 
with the Ummah are widely quoted,29 supporting this line of reasoning.

However, turning to the classic “security always trumps commerce” framework, which 
treats states as unitary actors, Kroenig discounts the economic motives behind sharing 
materials or technologies that could contribute to a nuclear weapons program of another 
state. Meanwhile, several Pakistani offi  cials, interviewed by Levy and Scott- Clark, specifi -
cally state that selling sensitive technologies was a way to compensate for fi nancial short-
ages and to barter for foreign military equipment, which Pakistan would not have been 
able to afford otherwise. A number of persons involved in the A. Q. Khan network admitted 
that selling to North Korea was a strategic mistake, because it soon became their competi-
tor in the nuclear export market, undercutting their profi ts.30

Pakistan Gate- crashing the Nuclear Club
Pakistan’s nuclear program can be divided into three key phases: the peaceful phase of 
1956– 1973, with nuclear reactors used exclusively for energy generation; the pursuit phase 
of 1973– 1983, with Pakistan seeking to use this program for military purposes; and the 
nuclear armed phase, with A. Q. Khan claiming to have the bomb in 1984. Literature 
covering the A. Q. Khan network of proliferation31 implicitly suggests that the exposure of 
this network turned a page in Pakistan’s nuclear history. On the contrary, this paper argues 
that the present state is a continuation of the second nuclear armed phase, rather than part 
of a new beginning.

26. See e.g. Albright, Peddling Peril; Mark Fitzpatrick, “Nuclear Black Markets: Pakistan, A. Q. Khan and 
the Rise of Proliferation Rush,” May 9, 2007, Council on Foreign Relations, Washington DC,  http:// www .cfr .org /
pakistan /nuclear -black -markets -pakistan -q -khan -rise -proliferation -networks -rush -transcript -federal -news 
-service /p13308 .

27. Matthew Kroenig, Exporting the Bomb: Technology Transfer and the Spread of Nuclear Weapons (Ithaca: 
Cornell University Press, 2010).

28. For a more detailed discussion of Pakistan’s sharing of sensitive technologies, see later sections 
“Exporting the Bomb” and “Proliferation.”

29. See e.g. William Langewiesche, The Atomic Bazaar: the Rise of Nuclear Poor (New York: Farrar, Straus 
and Giroux, 2008); Al J. Venter, Allah’s Bomb: the Islamic Quest for Nuclear Weapons (Guilford: The Lyons Press, 
2007); Singh, Pakistan’s Nuclear Disorder.

30. See Albright, Peddling Peril; Levy and Scott- Clark, Deception.
31. See e.g. Corera, Shopping for Bombs; Langewiesche, The Atomic Bazaar.
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ACQUIRING THE TECHNOLOGY

Similar to many developing countries, Pakistan started its civilian nuclear program under 
Eisenhower’s Atoms for Peace initiative. The Pakistan Atomic Energy Commission was set 
up in 1956, and the fi rst research reactor was completed in 1965.32 However, when Pakistan 
decided to pursue nuclear weapons, it still had no supporting infrastructure, and the 
program required substantial investments, as A. Q. Khan recounted in one of his inter-
views.33 As discussed above, India’s nuclear test and the loss of Bangladesh prompted 
Pakistan to seek these weapons, and A. Q. Khan’s letter to Z. A. Bhutto in 1974, offering his 
assistance,34 can be considered the meaningful start of the weapons program. Z. A. Bhutto’s 
famous announcement that Pakistan would build the bomb, even if the people had to “eat 
grass or leaves,” had already come in 1965, but lacking a cadre of dedicated physicists and 
adequate research facilities, these early efforts had proven futile.

The fi rst novelty of Pakistan’s nuclear weapons program was the choice to use uranium 
enrichment (instead of plutonium repro cessing) for the bomb’s core.35 While working at 
URENCO in the Netherlands, A. Q. Khan copied the designs of a new cheap uranium enrich-
ment technology using gas centrifuges.36 At the time, only China, France, the United States, 
and the USSR  were able to enrich uranium, all using the diffusion pro cess, which is com-
plex and cost prohibitive. Centrifuge technology was such an innovation and the pluto-
nium bomb such a standard path at the time that, knowing Z. A. Bhutto’s aspirations, the 
international community suspected Pakistan would try to divert plutonium from the 
repro cessing plant being constructed by the French. Consequently, following international 
pressure, the construction was canceled. Ironically, this benefi ted Pakistan: it had already 
received 95 percent of the blueprints from the French, so Pakistan was happy to back out of 
the repro cessing contract without paying.37

During his years of work in Eu rope, A. Q. Khan had also developed a network of con-
tacts within companies supplying components to URENCO, a network he later used to 
procure such components for Pakistan and other interested parties.38 The novelty of centri-
fuge technology meant that most of its components  were not covered by export control 
regulations, and Eu ro pe an governments not only endorsed but actively promoted their 
sales to Pakistan, trying to secure a share in the nuclear power market.39 Corera states 
further that Eu ro pe an suppliers  were afraid to lose their shares in the nuclear black 

32. Sayed Shoaib Hasan, “Pakistan’s growing nuclear programme,” BBC News, December 1, 2010,  http:// 
www .bbc .co .uk /news /world -south -asia -11888973; Singh, Pakistan’s Nuclear Disorder.

33. Karachi Aaj News Tele vi sion, “Dr. Abdul Qadeer Khan Discusses Nuclear Program in TV Talk Show,” 
August 31, 2009,  http:// www .fas .org /nuke /guide /pakistan /aqkhan -083109 .pdf .

34. Albright, Peddling Peril; Levy and Scott- Clark, Deception.
35. Harsh V. Pant, “The Pakistan Thorn in China- India- U.S. Relations,” The Washington Quarterly (Winter 

2012): 83– 95; Joshua Pollack, “The Secret Treachery of A. Q. Khan,” Playboy (Jan/Feb 2012),  http:// carnegieen 
dowment .org /fi les /The _Secret %20Treachery %20of %20AQ %20Khan .pdf .

36. Houston G. Wood, Alexander Glaser, and R. Scott Kemp, “The Gas Centrifuge and Nuclear Weapons 
Proliferation,” Physics Today (September 2008): 40– 45; Albright, Peddling Peril; Levy and Scott- Clark, Deception.

37. Richelson, Spying on the Bomb; Levy and Scott- Clark, Deception.
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39. Hymans, “The Study of Nuclear Proliferation and Nonproliferation”; Levy and Scott- Clark, Deception.
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market, preferring to deal with A. Q. Khan on a don’t-ask- don’t-tell basis.40 Most of the 
Pakistani centrifuge components came from Eu ro pe an suppliers, but as export controls 
eventually tightened, a network of companies was gradually set up in 14 countries, routing 
components and materials through Malaysia, South Africa, and Dubai.41

FINANCING PROJECT 706

A. Q. Khan argued that centrifuge technology would bring the nuclear weapon to Pakistan 
at a fraction of the cost incurred by other nuclear states.42 For instance, in 1974 A. Q. Khan 
indicated that he could manufacture enough fi ssile material for a uranium bomb for 
$60,000, whereas India had already spent $1 billion on a plutonium bomb.43 However, the 
actual cost estimates, even if imprecise, turned out to be much larger than A. Q. Khan’s 
projection. Hari Sud estimates that the core investments in Pakistan’s program (from 1974 
to 1989) totaled about $12 billion, which included no research and development costs since 
the technology was stolen.44 For comparison, Sud estimates that the costs incurred by the 
United States in constructing its fi rst three bombs totaled around $15 billion45 (see table 1).

The actual cost of the program remains a guarded secret, and Sud lists the estimates of 
other experts that range from $10 billion to $25 billion, all of which stand in stark contrast 
to A. Q. Khan’s statements that the annual bud get of the program amounted to $20 to 25 
million.46 In fact, this “money trail” tipped off Western intelligence communities about the 
extent of the A. Q. Khan network’s activities: with a declared annual bud get of $18 million, 
he placed orders for parts and materials for $550 to $700 million from 1984 to 1985.47 
Nevertheless, after the initial costs are taken into account, continuation of Pakistan’s 
nuclear program is considerably cheaper than other arsenals of comparable size. For 
instance, from 2010 to 2011, the United Kingdom spent $3.5 billion and $4.5 billion, respec-
tively, whereas Pakistan’s expenditure amounted to $0.8 billion and $1.8 billion, respec-
tively.48

Z. A. Bhutto aimed to have the bomb ready in three years49 and went on a Gulf fundrais-
ing tour in 1974, which helped him secure $300 million from Kuwait, Libya, Iraq, Saudi 

40. Corera, Shopping for Bombs.
41. Levy and Scott- Clark, Deception.
42. Karachi Aaj News Tele vi sion, “Dr. Abdul Qadeer Khan Discusses Nuclear Program in TV Talk Show.”
43. Levy and Scott- Clark, Deception. Henceforth throughout the paper, all monetary amounts are indicated 
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44. Hari Sud, “Cost Pakistan Incurred to Build the Nuclear Bomb,” April 17, 2004,  http:// www .ivarta 

.com /columns/ol_040417.htm .
45. Ibid. Sud does not provide an estimate of the cost of the fi rst U.S. nuclear bomb; however, this is a 

useful comparison, since any country in pursuit of a nuclear weapons capability would tend to spend most 
during the initial development stage (sunk costs), rather than subsequent maintenance of the arsenal and 
production of additional nuclear warheads.
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Arabia, and the United Arab Emirates50 on the promise of delivering a bomb for the Um-
mah. Ironically, most of the funding for Project 706 came from the United States, along with 
tacit endorsement.51 When the USSR invaded Af ghan i stan in 1979, the United States chan-
neled extensive fi nancial support to the Afghan mujahedeen via Pakistan, yet a large share 
of these funds  were diverted to fund Project 706.52 The 1977 Glenn amendment, banning 
aid to nuclear- armed states, was circumvented as its conditions did not specifi cally prohibit 
assistance to states acquiring a nuclear weapon.53 In 1981, Pakistan was granted a $3.2 
billion aid package and became the third largest aid recipient after Israel and Egypt, 
although most of that aid never reached the Afghan war effort.54

Richelson further emphasizes that Pakistan’s support in the Afghan war was so impor-
tant to the United States that intelligence revealing Pakistan’s development of nuclear 
weapons was hidden away.55 Levy and Scott- Clark show that the State Department often 
intervened to prevent other government agencies from acting on such intelligence and 
notifi ed the Pakistani government about impending raids to help Pakistanis smuggling 
sensitive technologies from the United States evade customs.56 Eu ro pe an intelligence 
agencies received several tip- offs from companies involved in A. Q. Khan’s network but did 
not act on them. Furthermore, Dutch authorities, ashamed of letting A. Q. Khan escape with 
stolen URENCO blueprints, covered up such reports.57 When this information reached 
Israel and India, they started planning strikes on Pakistani nuclear facilities, only to be 
sternly instructed not to proceed by the United States.58

ACQUIRING THE MATERIAL

China has been instrumental in Pakistan’s nuclear program, providing technical assis-
tance for the Chashma reactor and repro cessing facilities in the 1990s as international 

50. Singh, Pakistan’s Nuclear Disorder.
51. Levy and Scott- Clark, Deception.
52. Ibid.
53. Husain Haqqani, “The Role of Islam in Pakistan’s Future,” The Washington Quarterly (Winter 2004– 

2005): 85– 96.
54. Levy and Scott- Clark, Deception.
55. Richelson, Spying on the Bomb.
56. Levy and Scott- Clark, Deception.
57. Ibid.
58. Ibid.

Table 1 Costs of the Pakistani Bomb, 1974– 1989 (in 2004 U.S. dollars)

Hardware procurement, installation, and commissioning (1982– 89) $5.0 bn
Project management and others (1978– 89) $1.0 bn
Direct labor (12,000 scientists and engineers, 1981– 89) $2.0 bn
Utilities and infrastructure costs (1982– 89) $2.0 bn
Others, including costs absorbed by the army $0.5 bn
Total $12 bn

Source: Sud (2004).
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export controls became stricter.59 More importantly, China offered Pakistan 15 tons of 
uranium hexafl uoride, which Pakistan could not procure elsewhere at the time, enabling 
Khan Laboratories to enrich weapons- grade material.60 China also “gifted” 50 kilograms of 
weapons- grade uranium.61 A. Q. Khan explained that Chinese experts  were allowed to 
study the centrifuge enrichment technology, and in return China shared uranium and sent 
Pakistan blueprints of a weapons design— the same design Pakistan later passed on to Iran 
and Libya.62 While China has consistently denied providing any such assistance to Paki-
stan, U.S. internal memos refl ect that Washington was aware of these transactions but 
never sanctioned China for it,63 possibly owing to Pakistan’s role in the rapprochement 
between China and the United States at the time. It is worth noting that foreign assistance 
in civil nuclear projects was not uncommon, but this was the fi rst instance of a country 
passing militarized nuclear technology to a non- nuclear weapons state, setting the pattern 
for horizontal proliferation.64

ACQUIRING DELIVERY VEHICLES

Similar to the fi rst nuclear devices built by the United States, Pakistan’s early bombs  were 
large and could only be delivered by aircraft. Hence, Pakistan initially adjusted the F-16 
fi ghter jets, which it received as part of the U.S. aid package, to be nuclear capable.65 How-
ever, as Pakistan’s nuclear device was successfully miniaturized, Pakistan sought to mate it 
with a missile. Yet Pakistan lacked indigenous infrastructure for manufacturing missiles,66 
so it procured the technology from abroad. As part of its strategy of balancing against 
India, China agreed to sell M-11 short- range ballistic missiles to Pakistan in 1988.67 In 1990, 
the United States passed the Pressler amendment, banning military assistance to Pakistan 
on the grounds of their nuclear weaponization,68 and later sanctioned Chinese fi rms for 
continuous violations of nonproliferation rules, forcing Pakistan to seek alternative suppli-
ers.69 B. Bhutto was consequently sent to North Korea in 1993 to secure the medium- range 
Nodong ballistic missiles in exchange for sharing the centrifuge enrichment technology, as 
Pakistan had no money to pay for the missiles.70 Pakistan’s missile program remains 
dependent on foreign assistance, with China as the principle source of support, including 
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in the development of the Shaheen- 1 short- range ballistic missile71 and the Babur cruise 
missile.72 When India invested in a ballistic missile defense system, Pakistan shifted focus 
away from Ghauri and Shaheen ballistic missiles toward cruise missiles in 2007.73 Despite 
sanctions and export controls, Pakistan is currently among the top 10 ballistic missile 
manufacturers in the world.74

CONTROL OVER THE BUTTON

Nuclear weapons have been pop u lar in Pakistan from the start: a 1961 poll shows that 32 
percent of people  were in favor of Pakistan acquiring them, and 98 percent felt that it 
would be appropriate to use nuclear weapons if India was about to attack.75 Therefore, Z. A. 
Bhutto’s willingness to have his population “eat grass,” if that was the price of the weapon, 
met with pop u lar approval. As the po liti cal father of the program, he was the last civilian 
leader to be “in the loop” on Pakistan’s nuclear armament. However, since the program was 
in an early stage, Z. A. Bhutto could not ensure the continuity of civilian rule. With his 
demise, Muhammad Zia- ul- Haq placed the program under military control (something Z. 
A. Bhutto had feared and fought against), and put A. Q. Khan in charge, renaming Project 
706 to Khan Research Laboratories in his honor.76 Both B. Bhutto and N. Sharif would later 
go on to complain about their lack of control over nuclear policy, and being “kept in the 
dark” by the military establishment.77 Benazir Bhutto’s case is especially illustrative: 
Richelson recounts how the White  House had to brief her on her own nuclear program,78 
and Levy and Scott- Clark cite her fear over her security in case she upset the military 
establishment by dealing with foreign leaders on nuclear matters.79 Overall, A. Q. Khan 
expressed that he had continuous support from Pakistani leaders,80 whether out of fear and 
helplessness or, as he insists, out of genuine patriotic sentiments.

Firm military control over nuclear decisionmaking has concerned the international 
community, especially in contrast to India, where the program is in the hands of the civil-
ian government. Discussing the Indo- Pakistani nuclear logic, Sagan and Waltz suggest that 
the military establishment would tend to see war as inevitable in the long run, and thus 
prefer to launch a preventive attack to gain the advantage of surprise.81 While Pakistani 
military adventurism was indeed demonstrated in Kargil, Pakistan’s institutional learning 
about its nuclear deterrent instead supports Ganguly and Kapur’s argument that or gan i za-
tion al pathologies, and not proneness to dangerous behavior, are the cause for greatest 
concern.82 Chakma also points to overall institutional weakness as the greatest source of 
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danger in a nuclear- armed Pakistan.83 Consequently, the armed forces, as the most stable 
institution in the country,84 may be the lesser evil regarding control over Pakistani nuclear 
weapons.

Interestingly, immediately after his 1999 coup, Pervez Musharraf sought to reform the 
nuclear command and control structure by trying to eliminate A. Q. Khan as his only 
potential po liti cal challenger.85 This po liti cal move follows Solingen’s argument that for 
leaders insensitive to international audience costs, control over nuclear weapons becomes 
a means of consolidating their domestic power base and ensuring regime survival.86 Due 
to weak demo cratic institutions, foreign leaders have preferred to deal directly with Paki-
stan’s military establishment on matters of nuclear security, effectively undercutting the 
potential for institutional development by portraying civilian leaders as powerless. Hence, 
one can argue that Pakistan’s nuclear weapons ensured the continuity of the military’s 
domestic institutional power status not by domestic support but through foreign endorse-
ment; however, no specifi c individual’s rule within the military has benefi ted from the 
same longevity.

EXPORTING THE BOMB

Pakistan was the fi rst country to share nuclear technology indiscriminately, leaving many 
puzzled as to the motivational drivers behind these sales and barters. Although originally 
it was advertised as a bomb for the Ummah, advancing the collective po liti cal bargaining 
power of Muslim countries, economic drivers played an important role. Levy and Scott- 
Clark point to the most direct monetary incentives for sharing nuclear weapons- relevant 
technology: fi rst, Pakistan’s need to compensate for the absence of foreign aid when the 
United States cut it off because of its nuclear program, and second, the need to fund its 
military advancement, which often led to procurement of components through direct 
barter.87 The literature indicates that Pakistan offered weapons designs to Iraq for around 
$150 million and to Libya for around $100 million, whereas the deal Zia- ul- Huq made with 
Saudi Arabia, which never materialized after he died, was valued at “many hundreds of 
millions.”88 Saudi Arabia effectively sought an option to purchase a ready- made warhead 
should the need arise, whereas Libya and Iraq  were after a full and continuous weapons 
program of their own. Since all three countries are part of the Ummah, the signifi cant 
pricing differential likely came down to a once- off deal (where it made economic sense to 
quote the highest possible price) versus a pricing schedule consistent with continuing 
customer relations. Moreover, to further ensure business continuity, A. Q. Khan admitted 
selling faulty or unnecessary components to his (Muslim, as well as non- Muslim) 
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customers.89 These nuances in the pricing of A. Q. Khan’s deals and product quality are 
indicative of economic considerations, rather than exclusive commitment to the Muslim 
cause, driving the network’s behavior.

Though the military controls Pakistan’s nuclear program, the question of decisionmak-
ing over exports remains unresolved. During his interrogations, A. Q. Khan gave confl ict-
ing accounts of events. First, A. Q. Khan personally took all the responsibility in his 
televised statement in 2003. In his next interrogation A. Q. Khan placed the blame squarely 
upon the military and said he was a scapegoat. The third version blamed the middlemen in 
Dubai, on whom A. Q. Khan had been increasingly relying to facilitate transactions, for 
sharing the blueprints in their possession without consulting him. Finally, A. Q. Khan took 
all credit for Pakistan’s acquisition of weapons but blamed the sharing of technology on the 
military, middlemen, and other persons who  were dead at the time.90 Fitzpatrick argues 
that the government was clearly involved with the North Korean deal but may or may not 
have known about Iran, and that Libya was a business initiative and not a governmental 
one.91 While government involvement is better characterized as a facilitator rather than 
the decisive factor and the military’s degree of involvement may have varied on a case- by- 
case basis, the explanation that weapons export decisions  were left to a lone rogue scientist 
seems unlikely.

Iran, North Korea, and Libya comprise the three known customers of A. Q. Khan’s 
network. A fi nal question about Pakistani exports of nuclear technology focuses on the 
elusive “fourth customer” referred to in the A. Q. Khan network. Speculations range from 
a terrorist or ga ni za tion to Saudi Arabia or Egypt.

Pollack92 suggested that it could have been India, which operates a centrifuge technol-
ogy similar to Pakistan’s. The only other two countries with such centrifuge technology are 
Iran and North Korea— both known clients. A. Q. Khan tended to justify his dealings, 
cheating his customers with faulty components, or arguing that their nuclear program was 
progressing regardless, and if he did not take every business opportunity to sell compo-
nents in high demand, someone  else would have.93 He also may not have known about 
dealings with India if Dubai middlemen  were as central as he sometimes claimed. The 
network may have reached out to India, which was in need of certain components, and sold 
it faulty parts as a tactic to delay India’s uranium enrichment program. The designs India 
presently employs, allegedly provided by A. Q. Khan, are slightly different from the ones 
Pakistan uses and are more susceptible to failure.94 Mannes supports the plausibility of 
this argument, adding that India was a big player in the nuclear black market and thus 
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likely to have encountered members of the A. Q. Khan network.95 It has even been sug-
gested that India might have bought some parts from the network as a means of spying on 
Pakistan’s nuclear technology, given the lack of information exchange between the two 
countries.96

Nuclear Pakistan in the Post– A. Q. Khan Era
PROLIFERATION

With regard to a nuclear- armed Pakistan, two principle concerns remain: fi rst, the mysteri-
ous fourth customer may not have been the last case of sensitive technology being trans-
ferred from Pakistan, and second, the A. Q. Khan network was not the only network in 
operation. While there is a possibility that some of its members remain active, the cause 
for greater concern is other networks and middlemen that continue to facilitate similar 
trades. Indeed, Pakistan remains among the most active participants on the nuclear black 
market, together with Iran and North Korea.97 Reportedly, despite all the international 
pressure and po liti cal attention associated with the A. Q. Khan network being exposed in 
2004, black market procurements for the Pakistani nuclear sector continued almost unin-
terrupted, with their extent indicating that Pakistan is likely not the fi nal destination for 
many of the parts and materials being purchased.98

Another troublesome aspect is what has been identifi ed as the lessons to be learned 
from the A. Q. Khan network, potentially sending us off track and misdirecting the focus of 
the future non- proliferation efforts. Albright has pointed to failures of export controls and 
safeguards and to unsuccessful prosecutions of known network members as failing to 
create a deterrent.99 However, if these transactions have been carried out with government 
awareness, and possibly its backing, the present focus on improving export controls and 
intelligence sharing would do little to resolve the problem. For example, government 
agencies and departments do not have to register with the Export Promotions Bureau, 
unlike private fi rms, thus effectively circumventing export control laws. Government- to- 
government trade is also exempt from any such regulations, and no record is being kept of 
how many times such exemptions have been invoked.100
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Moreover, aside from concerns about proliferation of sensitive technologies continuing 
with the Pakistani government’s blessing, there is a strong subsequent worry that the 
po liti cal leadership may have lost any capacity to stop it— further questioning the extent of 
the civilian government’s oversight over Pakistan’s nuclear program as a  whole.101 With the 
prospect of aid reduction or even elimination as U.S. operations in Af ghan i stan wind down, 
Pakistan may indeed seek to compensate for this loss of income by escalating the nuclear 
trade.102 Possible instigators of such trade could include high- ranking government offi  cials, 
with proceeds from sensitive technology sales fl owing toward their district or their support-
ers in the bureaucracy directly, or military leaders, arranging such sales as a way of paying 
for the rapidly expanding defense programs. However, who might initiate such trade is a 
less relevant question if the government is not in a position to publicly disown, denounce, or 
otherwise impede these transactions. Indeed, attempts to mount external pressure on 
Pakistan’s leadership to take a tougher stance against potential proliferation risks are often 
exploited by radical groups to challenge the authorities.103 Overall, this leaves a rather dire 
situation, with Pakistan’s authorities unwilling or unable to curb ongoing proliferation, 
while the non- proliferation mea sures put in place remain a mere formality.

NUCLEAR FACILITIES

Security of sensitive materials and technologies remains problematic in a weak nuclear- 
armed state. However, the source of these concerns stems less from the Islamist groups’ 
potential access but rather from the technical aspects of storage and maintenance that 
could prove a problem for underdeveloped states like Pakistan. A concerning case in point 
is the little- known story of radioactive leakage following the 2005 earthquake. Levy and 
Scott- Clark have ascertained through expert interviews that a third of the centrifuges at 
Khan Research Laboratories shattered because the concrete holding them cracked, and the 
uranium oxide they contained was dispersed through the ventilation system.104 After A. Q. 
Khan’s imprisonment, there was a lack of experienced personnel to contain the damage, 
and the results of this poor crisis management (radiation poisoning amongst the popula-
tion, environmental contamination,  etc.) have largely been concealed by the government. 
Mian lists earlier radiological disasters, such as heavy water spills in the Rajasthan plant 
in 1981 and in the Karachi plant from 1988 to 1989105— all of which have failed to thwart 
Pakistan’s nuclear program and raise the safety standards of its operations. With Pakistan 
convinced that secrecy is essential to ensuring its security, Western attempts to assist with 
safeguard installations have been met with re sis tance, while Chinese contractors, con-
structing two new Chashma reactors, are not inclined to pressure Pakistan.

Furthermore, nuclear power plants, material storage, and nuclear weapons sites re-
main at high risk of unauthorized access. The Nuclear Threat Initiative nuclear material 
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security index ranks Pakistan second to last on overall material security and third to last 
on security and control mea sures, a ranking that is worse than Iran and North Korea.106 
While the country’s legal commitments to safeguards domestically and internationally are 
at or above the global average, security at nuclear sites and during transportation of sensi-
tive material are the lowest in the world.107 This is exacerbated by corruption and po liti cal 
instability. Theft of material, insider collaboration, and sabotage remain the biggest risks 
surrounding Pakistan’s nuclear installations.108

COMMAND STRUCTURE

As noted above, Pakistani military control over the nuclear program has been a source of 
concern and uncertainty. This situation continues into the present day, even though Presi-
dent Zardari and Prime Minister Gillani are striving to assert greater civilian control. On 
the one hand, no other Pakistani institution could match the military establishment in its 
large investments and leadership commitment over an extended period, two requirements 
of any nuclear arms program. U.S. offi  cials have expressed faith that the weapons are in 
safe hands, despite the opaqueness that surrounds the program.109 However, a twofold 
problem with military control is gradually emerging: fi rst, its increasingly apparent self- 
interest in perpetuating a state of general unrest and second, its growing proximity to 
Islamist circles.

The short missile fl ight time between India and Pakistan has frequently been pointed 
out to justify their highly centralized command and control systems as a means of facilitat-
ing a quick response to a (nuclear) crisis.110 While the validity of that argument is debat-
able, this increases the chances of an accidental release; Pakistan alerting its nuclear 
weapons during crises remains the greatest concern.111 Fortunately, the key components of 
nuclear weapons are stored separately112 (as a lasting legacy of Benazir Bhutto’s years). The 
army and the Directorate for Inter- Services Intelligence (ISI), however, claim increasingly 
substantial economic resources through cultivation of extremist groups, like Lashkar- 
e-Taiba, that contribute to lasting insecurity.113 Furthermore, while Pakistan should not be 
considered a failed state at present, U.S. short- term focus on stability has impeded its 
institutional development; if Pakistan continues down this path, it will inevitably progress 
toward becoming a failed state, accentuating the threat of terrorism in a nuclear- armed 
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state.114 With U.S. assistance, both the military and the Islamists have grown stronger in 
Pakistan, and at present, the army is experiencing a wave of Islamization.115 The Islamists 
are using any efforts at moderate policies to underscore that they are the only true champi-
ons of the national cause.116

THE U.S. CONNECTION

U.S.- Pakistani relations over the last fi fty years have been described as three marriages 
and two divorces.117 Looking at these repetitive episodes of rapprochement, where every-
thing is forgiven for a greater cause, and cooling, when the need is no longer mutual, the 
U.S. withdrawal from Af ghan i stan scheduled for 2014 is disconcerting. In the 1980s, the 
United States was ready to overlook Pakistan’s militant nuclear ambitions, among other 
issues, for assistance in the global battle against communism. When this danger subsided, 
the U.S. aid was withdrawn, but Pakistan found ways to compensate for the loss of this 
income— trading sensitive technologies with other nuclear aspirants. The West ultimately 
found this outcome— proliferation of sensitive technologies— far more worrisome, particu-
larly in the long term, than any qualms the United States may have had about aiding a 
nuclear- armed state. U.S.- Pakistan relations continued to deteriorate, and according to 
Pervez Musharraf, after 9/11, the United States had threatened impending commando raids 
against targets in Pakistan.118 However, when Pakistan offered support to the U.S. cause in 
the fi ght against terrorism, its nuclear proliferation and sponsorship of radical groups 
 were overlooked, especially once Iraq took priority. Indeed, between 2000 and 2007, Paki-
stan consequently received $10 billion in aid (fi ve times the amount given to Israel over the 
same period), all allocated to military ends.119 While neither party seems willing to 
abruptly call off “the latest marriage,” experts have been increasingly vocal about Pakistan 
posing a serious nuclear threat.120 Furthermore, given inconclusive studies of the A. Q. 
Khan network, experts have long noted the global lack of confi dence in arms control mea-
sures to prevent future proliferation.121

REGIONAL INSTABILITY AND THE PARADOX OF INTEREST CONVERGENCE

Powerful interest groups in Pakistan have substantial interest in perpetuating internal 
and regional instability as a means of asserting and legitimizing their power status as well 
as justifying fi nancial requests. Curiously, however, these competing parochial interests 
unwittingly converge, serving the interest of Pakistan as a state. Kapur argues that India is 
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less prone to embark on military adventurism using conventional forces against Pakistan 
when it perceives the regional situation as unstable.122 Unsurprisingly, with Pakistan 
unable to match India’s conventional forces, maintaining focus on mutual nuclear deter-
rence serves its best interest, and in de pen dent interest groups foster instability that 
strengthens Pakistan’s deterrent posture. Theorizing on nuclear deterrence, Schelling has 
demonstrated that the most credible threats are ones set up as tripwire- like automatic 
responses to a contingency.123 Thus, the cultivation of such third- party factors, demonstra-
bly out of government control, lends credibility to claims that the situation is fragile, and it 
is up to the adversary to exercise caution to avert any crises.124 Consequently, factors like 
militant groups that the ISI cannot reign in, circumstances conducive for potential trans-
fers of sensitive materials or information, or dealings in sensitive technology that the 
government cannot eliminate are examples of parochial interests converging to ultimately 
strengthen the credibility of Pakistan’s nuclear deterrent. One must appreciate this dy-
namic when devising mea sures to address regional security.

Conclusions
The case of Pakistan constitutes a major paradigmatic shift in nuclear proliferation, seri-
ously diluting the exclusivity of the nuclear club with indiscriminate sourcing and sharing 
of technology. It has effectively set a new standard route for becoming a nuclear state and 
pop u lar ized the uranium enrichment path to the bomb, marginalizing the prerequisites of 
po liti cal and economic might. In a way, however, this shift has not been complete: this 
cheaper way to the bomb, with no strings attached, remains constrained by the require-
ments for technical sophistication in the construction of nuclear weapons and facilities. 
Many “nuclear wannabes” shop on the black market and buy parts of subpar quality (a 
result of either deliberate or accidental manufacturing fl aws), which make their programs 
susceptible to failure and sabotage.

However, the post– A. Q. Khan era represents a continuation where a shift in trends was 
expected. The so- called “lessons learned” refl ect how a Western, institution- centric frame-
work of analysis has tainted the understanding of the issue. Failing export controls that the 
A. Q. Khan network had benefi tted from  were identifi ed as the main problem. From the 
perspective of Eu ro pe an fi rms that had in the past frequently served as (consenting or 
unwitting) suppliers of sensitive technologies, instituting mechanisms that improve export 
controls in Eu rope, on the supply side, could become a meaningful change. However, 
Pakistan, as well as other countries in Asia or the Middle East, from which the demand for 
sensitive technology transfer stems or facilitators of such transactions fi nd sanctuaries, are 
persona- centric environments where the presence of a regulatory façade, nominally com-
pliant with UN 1540 regulations, does not translate into the same level of security as it 
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would in an average Eu ro pe an state. Resolving the issue of a regulatory framework would 
be a necessary but not a suffi  cient condition in curbing future proliferation in these re-
gions. Deeper problems, partly stemming from internal power struggles and structural 
factors related to a weak nuclear state, persist and are aggravated by the uncertainties 
surrounding U.S.- Pakistani relations. The absence of signifi cant changes in the aftermath 
of the A. Q. Khan affair calls for a serious reassessment and reconsideration of po liti cal and 
economic commitments that could readily be made to Pakistan. The current approach that 
the international community in general and the United States in par tic u lar has taken 
toward addressing Pakistan’s nuclear risks has merely created a false sense of security.
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Prioritizing Acquisition Pathways 
with State- specifi c Factors in the 
State- level Concept
Chantell L. Murphy,1 Kory W. Budlong Sylvester, 
Joseph F. Pilat

The International Atomic Energy Agency is further developing its approach 
to make international safeguards more effective and more effi  cient. The state- 
level approach (SLA) emphasizes integrating inspection- related activities and 
the state evaluation pro cess to draw safeguards conclusions in the most effi  -
cient way. The SLA uses a specifi c combination of safeguards approaches for an 
individual state, and it will be executed through an annual implementation 
plan.

A state- level approach was produced for a hypothetical state in order to de-
velop and evaluate a proposed method for SLA development. A relatively exten-
sive fuel cycle was assumed, including uranium enrichment capability, and the 
impact of several postulated state actions  were assessed, including evidence of 
noncompliance and indicators of path use. The results are consistent with expec-
tations for a state in noncompliance with its international safeguards obligations, 
resulting in higher inspection requirements for even less sensitive nuclear mate-
rial such as low- enriched uranium, when compared with traditional safeguards.

The study makes use of a model SLA pro cess under development at Los 
Alamos National Laboratories and examples in order to illustrate how new 
concepts and approaches will be implemented and how they may differ from 
more traditional safeguards approaches.

Introduction
Since its creation in 1957, the International Atomic Energy Agency’s (the Agency, or IAEA) 
main objectives have been to promote the contribution of atomic energy to peace, health, 

1. The author would like to thank her coauthors for their continued guidance and support. Any views or 
opinions in this paper are those of the authors and not of Los Alamos National Laboratory or the U.S. government.
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and prosperity throughout the world. In doing so, it discourages any military use of such 
technology and materials.2 To carry out its objectives, the Agency has been tasked with 
verifying that states are in compliance with their commitments to use nuclear material, 
equipment, and technology for peaceful purposes.

As the verifi cation arm of the IAEA, the Department of Safeguards’ role is to deter the 
proliferation of nuclear weapons by early detection of the misuse of nuclear material or 
technology and by providing credible assurances that states are honoring their safeguards 
obligations. The safeguards system comprises an extensive set of technical mea sures by 
which the IAEA Secretariat in de pen dently verifi es the correctness and the completeness of 
the declarations made by states about their nuclear material and activities.

All non- nuclear weapon states that are party to the Treaty on the Non- Proliferation of 
Nuclear Weapons (NPT) are required to conclude a comprehensive safeguards agreement 
(CSA) with the IAEA. This document provides the baseline provisions for safeguards activi-
ties by which the IAEA can verify that a state is living up to its international commitments 
not to use nuclear programs for nuclear weapons purposes. However, the discovery of 
Iraq’s clandestine nuclear weapons program in 1991 disrupted the safeguards system. This 
led to a program for strengthened safeguards that involved the addition of new tools and 
legal authorities to the Agency’s verifi cation system, including the introduction of the 
Additional Protocol (AP), which the IAEA Board of Governors approved in 1997. The AP 
provides the Agency with the ways and means to verify the completeness of a state’s decla-
rations through access to a wider range of information and to more locations within the 
state than under the CSA. In doing so, the Agency developed the “state- level concept” and 
introduced state- level integrated safeguards approaches in those countries that had an 
additional protocol and had obtained the broader conclusion.3 The main focus of this effort 
was to improve effi  ciency without undermining effectiveness.

The Agency soon realized that while the state- level concept was being applied to the 
evaluation pro cess, it did not result in signifi cant change to safeguards implementation 
in the fi eld. The fl aw was evident with the emergence of a black market of covert nuclear 
supply networks found in Libya in 2003– 2004, the undeclared laser enrichment experi-
ments in the Republic of Korea in 2004, and the inability to conclude that Iran 
(2002– present) and Syria (2007– present) have no undeclared nuclear material and activi-
ties. Under state- level integrated safeguards approaches, the level of implementation was 
largely determined by criteria- relevant considerations, such as adjustment to timeliness 
and quantity goals, which do not adequately address undeclared facilities, experiments, 
and imports.

2. International Atomic Energy Agency. “The Statute of the IAEA, Article II: Objectives,” April 2, 2013, 
 http:// www .iaea .org /About /statute .html .

3. For States that have an Additional Protocol in force, when safeguards evaluations have been completed, 
and no indication has been found by the Secretariat that, in its judgment, would give rise to a proliferation 
concern, the Secretariat can draw the broader conclusion that all nuclear material in a State has remained in 
peaceful activities.
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Safeguards implementation was too narrow, predictable, and mechanistic. Inspectors 
spent too long looking in the wrong places and not enough time looking in the places where 
concerns existed. The basic takeaway was to make safeguards more effi  cient at investigating 
indications of undeclared activities and at detecting, and thus deterring, the proliferation of 
nuclear weapons. In this latest phase of safeguards approaches the Agency is looking for a 
more optimal way to evaluate the state as a  whole and integrate that evaluation into the 
safeguards implementation pro cess without changing existing legal authorities.

State- level Approach
To meet these challenges, the IAEA is further developing its approach to make interna-
tional safeguards more effective and more effi  cient. The state- level approach (SLA) empha-
sizes integrating inspection- related activities and the state evaluation pro cess to draw 
safeguards conclusions in the most effi  cient way.4 For every state with a safeguards agree-
ment, several key questions must be answered, including how states might misuse a facil-
ity and how states might divert nuclear material. The SLA uses a specifi c combination of 
safeguards approaches for an individual state, and it will be executed through an annual 
implementation plan.

In order to bring this concept to fruition, the Agency needs to develop a methodology 
of implementation in the form of transparent guidelines that show how the state- level 
approach will be implemented equally in all states. This framework aims to strengthen the 
links between general state- level safeguards objectives and specifi c safeguards activities in 
a state.

The credible implementation of acquisition pathway analysis is central to the success of 
the SLA. The National Nuclear Security Administration’s Offi  ce of Nuclear Safeguards and 
Security’s (NA- 241) Next Generation Safeguards Initiative is sponsoring Los Alamos Na-
tional Laboratory (LANL) to produce a study that will examine the use of acquisition 
pathway analysis in:

• developing a state- specifi c state- level approach and annual implementation plan;

• maximizing the utility of the physical model; and

• supporting resource allocation decisions through pathway prioritization.

To deal with the challenge of developing an effective and effi  cient SLA, this study 
looks at:

• prioritizing proliferation pathways based on an assessment of a state’s capabilities 
and assumed generic proliferation strategies; and

4. Jill Cooley, “Progress in Evolving the State- Level Concept” (presented at the 7th INMM/ESARDA Joint 
Workshop, Future Directions for Nuclear Safeguards and Verifi cation, Aix- en- Provence, France, October 17– 20, 
2011).
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• relevant state behavior (e.g., transparency, cooperation,  etc.) while avoiding subjec-
tive judgments about states themselves.

The study makes use of a model SLA pro cess under development at LANL and examples 
in order to illustrate how new concepts and approaches will be implemented and how they 
may differ from more traditional safeguards approaches.

The model pro cess under development assumes as a starting point the following steps 
in the development of a state- level approach5,6:

1. Determine plausible acquisition pathways available to the state.

2. Rank order the pathways in terms of their “attractiveness” for proliferation refl ect-
ing the assessed technical capabilities of the state.

3. Modify this ranking based upon, inter alia, evidence of pathway use (state actions 
and indicators) to produce a prioritized list for safeguards application. (The factors 
to be used in this step are expected to evolve over time.)

4. Establish safeguards per for mance targets (high, medium, or low probability of 
detection) for these pathways consistent with their priority. This can be expressed in 
a variety of ways but should refl ect the “intensity” of desired pathway coverage. (The 
per for mance target will be similar for paths of comparable priority from state to 
state, ensuring nondiscrimination.)

5. Select pathways that will receive focused safeguards attention for the par tic u lar 
year. (The possible use of random selection of pathways is under consideration, for 
example, for low- priority pathways.)

6. Select state- specifi c technical objectives (at the pathway segment level) that enable 
per for mance targets to be met. The technical objectives would be expressed in 
appropriate terms (e.g., quantifi ed for declared pathway segments).

7. Determine the safeguards mea sures and intensity that will necessarily be applied to 
meet the technical objectives (e.g., environmental sampling, frequency of short 
notice inspections).

8. Review the SLA to confi rm that state- level requirements are being met; for exam-
ple, adequate deterrence is provided and credible safeguards conclusions can be 
drawn.

This paper focuses on the fi rst three steps and the methodology we  here at LANL have 
been developing to prioritize acquisition pathways in the state- level concept.

5. Kory W. Budlong Sylvester and Joseph Pilat, “Path Analysis and the State- Level Concept” (presented at 
the 52nd INMM Annual Meeting, Palm Desert, California, July 2011), LA- UR 11- 04121.

6. Therese Renis, “Pro cess for developing a state- level approach” (presented at the INMM Workshop in 
Evolving the State Level Concept, Charlottesville, Virginia, May 14– 16, 2012).
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1. DETERMINE PLAUSIBLE ACQUISITION PATHWAYS 
AVAILABLE TO THE STATE.

Acquisition pathways represent the physically possible routes to separated weapons usable 
material. They are derived using a combination of both declared facilities and undeclared 
facilities and pro cesses, for example, as described in the IAEA Department of Safeguards 
Physical Model.

The hypothetical state used to conduct the analysis has a robust fuel cycle consisting 
of:

• uranium mines

• uranium conversion facility

• gas centrifuge enrichment plant (GCEP) producing 5 percent low- enriched uranium 
(LEU)

• on- load nuclear power reactor7

• research reactor with hot cells.8

While it has a Comprehensive Safeguards Agreement in force, the state has yet to ratify 
the Additional Protocol.

For the purposes of this study, a subset of all possible paths for the hypothetical state 
was selected. For an actual SLA, an exhaustive consideration of all plausible paths im-
plicit in the physical model would be necessary. The intent  here was to identify a man-
ageable number of paths to develop and test the methodology. The nine paths chosen 
span entirely clandestine paths and those involving mostly declared facilities, including 
paths that produce highly enriched uranium (HEU) and those that result in separated 
metallic plutonium (Pu); in this way they represent a wide range of proliferation alterna-
tives.

Table 1 lists the paths chosen for this exercise. Each path has been given a name, and 
the involvement of declared (or known) facilities is underlined for ease of reference. For 
the purposes of this analysis these paths  were deemed to be plausible for the hypothetical 
state.

It is assumed at this level of analysis that the material involved in each path refl ects 
several signifi cant quantities. HEU was assumed to be enriched to 90 percent 235U for this 
analysis. It is assumed that the proliferation attempt could involve protracted or abrupt 
diversion.

7. Reactors that have pressure tubes (rather than a pressure vessel enclosing the reactor core) and can be 
refueled under load by disconnecting individual pressure tubes instead of being shut down.

8. Shielded nuclear radiation– containment chambers.
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Table 1 State- specifi c Acquisition Paths

Pathway Name Acquisition Pathway

Undeclared Irradiation Acquire UOC (uranium ore concentrate) from a known domestic uranium 
mine

Convert to UO2 (uranium dioxide) and fabricate uranium targets in an 
undeclared facility

Conduct undeclared irradiation of uranium targets in declared on- load 
power reactor

Repro cess at an undeclared repro cessing facility
Convert plutonium nitrate to Pu metal at undeclared conversion facility

Pin Diversion Divert spent nuclear fuel pins from declared on- load power reactor spent 
fuel assembly

Repro cess at undeclared repro cessing facility
Convert plutonium nitrate to Pu metal at undeclared conversion facility

Research Reactor 
Irradiation

Import undeclared UOC
Convert to UO2 at declared conversion facility
Manufacture uranium targets at undeclared fuel manufacturing facility
Irradiate targets at the declared research reactor
Repro cess targets in declared hot cells
Convert plutonium nitrate to Pu metal at undeclared conversion facility

HEU All Declared Divert 5 percent UF6 (uranium hexafl uoride) from declared enrichment 
facility

Enrich to HEU at same facility
Convert UF6 to HEU metal at declared conversion facility

Enrichment Plant 
Diversion

Divert 5 percent UF6 from declared enrichment facility
Enrich to HEU at an undeclared gas centrifuge facility
Convert to HEU metal at undeclared conversion facility

Electromagnetic Isotope 
Separation

Acquire UOC from a known domestic uranium mine
Convert to UCl4 (uranium tetrachloride) in undeclared conversion facility
Use undeclared electromagnetic isotope separation to enrich to HEU
Convert to HEU metal at undeclared conversion facility

Covert HEU Acquire UOC from an unknown uranium mine
Convert to UF6 in undeclared conversion facility
Enrich to HEU in undeclared gas centrifuge facility
Convert to HEU metal in undeclared conversion facility

Overproduction at 
Enrichment Plant

Import undeclared UF6

Overproduce LEU at declared enrichment facility
Divert LEU to undeclared gas centrifuge plant and enriched to HEU
Convert to uranium (U) metal at undeclared conversion facility
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2. RANK THE PATHWAYS IN TERMS OF THEIR “ATTRACTIVENESS” 
FOR PROLIFERATION, REFLECTING THE ASSESSED 
TECHNICAL CAPABILITIES OF THE STATE.

The relative attractiveness of a par tic u lar path is assessed from the state’s point of view, 
analyzing the technical characteristics inherent to individual paths. A rank ordering of the 
paths is produced in terms of their relative attractiveness in the context of generic prolif-
eration strategies. This may evolve in the future, but given the safeguards objective of 
deterrence, consideration of the proliferation strategy is assumed to be relevant.

At the current stage of method development, this assessment is performed for two 
generic proliferation strategies— speed and stealth. The fi rst strategy assumes swift com-
pletion as the main proliferator objective and paths are ranked comparing those with the 
fastest time to complete to those with the longest time to complete. The second strategy 
assumes that avoiding detection is the most important factor, and we rank the paths compar-
ing those that are inherently the hardest to detect with those that are the easiest to detect.9

In each case the assessment begins with a consideration of the level of diffi  culty for the 
state to implement each path. For example, this convention assumes that designing and 
building a new nuclear reactor is technically more challenging than chemical conversions, 
which are more diffi  cult than simply diverting direct use material, and so on. This initial 
ranking is then revised according to implementation time and detectability respectively.

For this assessment, we assume that paths would be implemented in a manner that 
seeks to avoid detection. It should be noted that the time used in the assessment refers to 
the time to actually pro cess material and does not include, for example, construction time 
of undeclared facilities. This is because the analysis seeks to characterize the various 
technical options of a proliferator and factors that would infl uence the strategic choice of a 
path.10 The diffi  culty in design and construction is, however, taken into account in deter-
mining path attractiveness. These are assessed values developed as part of the state evalua-
tion, and while they are based on technical considerations, the tradeoffs involved and 
ultimately the path rankings are subject to debate.

Tables 2 and 3 represent the path ranking assuming a strategy of speed and 
stealth, respectively, for the hypothetical state. Table 4 represents a combined ranking 
refl ecting the need for the safeguards system to address both potential proliferation 
strategies.11

9. It is assumed that the proliferator is aware of general safeguards practices and their effectiveness. The 
relative attractiveness of paths will necessarily be reconsidered after the determination of the SLA to ensure 
that previously unattractive paths have not been made attractive due to insuffi  cient safeguards intensity.

10. An implicit assumption is that the proliferator would believe that the construction of undeclared 
facilities would likely go undetected. Evidence of research and development or construction of an undeclared 
facility would affect the rank order of paths in a subsequent stage of the analysis.

11. Adopting the proliferator’s point of view suggests further analysis of how the proliferator would 
respond to the IAEA’s ultimate use of deterrents. Neither party will continue to act in isolation and both will 
have to strategize based upon the other’s actions.
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In reviewing the results in tables 2 and 3, several observations can be made that result 
in the overall attractiveness ranking in table 4. The “Covert HEU” path is highly attractive 
in both speed and stealth strategies, and therefore should be a high priority for safeguards 
allocation. “Overproduction at Enrichment Plant” (excess production of LEU due to unde-
clared feed) also ranks among the top pathways under both strategies and should be 
treated as a high- priority path. While it is readily detectable, the “HEU All Declared” (the 
production of HEU using declared facilities) path is attractive in a breakout scenario and 
should also be categorized as a high priority. Given that “Enrichment Plant Diversion” 
(diversion of declared material) ranked quite high in terms of breakout potential, yet had 
medium detectability, it was retained as a high- priority path. Due to its diffi  culty of detec-
tion and use of readily available equipment and pro cesses, “Undeclared Irradiation” was 
also put in the high- priority ranking. Due to the technical diffi  culty, high cost in electricity, 
and very slow pro cess time of electromagnetic separation, it ranks low on both lists, but the 
possibility of use should not be completely discounted.

Table 2 Proliferation Strategy: Speed

Lowest Diffi  culty + Fastest 
(days to a few months)

HEU all declared (state has the technology, months to pro cess)
Enrichment plant diversion (state has the tech., months to pro cess)
Pin diversion (small- scale repro cessing, months to pro cess)
Covert HEU (state has the tech., months to pro cess)
Overproduction at enrichment plant (state has the technology, months)

Medium Diffi  culty + 
Medium Time (a few 
months to years)

Undeclared irradiation (small- scale repro cess, relatively. long 
irradiation times)

Research reactor irradiation (small- scale repro cess, rel. long irradiation 
times)

Highest Diffi  culty and/or 
Slowest

Electromagnetic isotope separation (system design + construction 
diffi  cult, slow pro cess time)

Table 3 Proliferation Strategy: Stealth

Lowest Diffi  culty + Hard to 
Detect

Covert HEU (state has tech., diffi  cult to detect)
Overproduction at enrichment plant (state has tech., diffi  cult to detect)
Research reactor irradiation (small- scale repro cess, diffi  cult to detect)
Undeclared irradiation (small- scale repro cess, diffi  cult to detect)

Medium Diffi  culty + 
Medium Detectability

Enrichment plant diversi on (state has the tech., medium detection)
Pin diversion (small- scale repro cessing, medium detection)

Highest Diffi  culty and/or 
Easiest to Detect

HEU all declared (state has the technology, easy to detect)
EMIS (system design + construction diffi  cult, slow pro cess time)
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3. MODIFY THIS RANKING BASED UPON, INTER ALIA, EVIDENCE OF PATH 
USE (STATE ACTIONS AND INDICATORS) TO PRODUCE A PRIORITIZED 
LIST FOR SAFEGUARDS APPLICATION. (THE FACTORS TO BE USED 
IN THIS STEP ARE EXPECTED TO EVOLVE OVER TIME.)

The above discussion has focused on assessments of path attractiveness based on an under-
standing of a state’s capabilities and an assessment of what would appear attractive under 
different proliferation strategies. Paths deemed to be technically credible for a state to 
implement are ranked in order of their expected attractiveness under certain assumptions. 
This is an appropriate starting point, but other state- specifi c factors are relevant and 
should be used to revise the initial capability- based assessment.12

While initial path ranking is capability driven, this phase of analysis could be charac-
terized as evidence driven. Assessing path attractiveness focuses on what is theoretically 
possible and technically feasible for the state. In this step, paths are prioritized in terms 
of actions of the state and indicators of actual path use. In this section we modify the 
capability- based ranking of attractiveness to produce a new prioritization derived from 
available evidence regarding state behavior.

The state- level concept will make use of various “state- specifi c factors.” Several rel-
evant factors have been proposed.13 These factors are intended to leverage all of the infor-
mation available to the Agency. They are to be used in path analysis but also more broadly 
in the development of state- level approaches. State- specifi c factors range from nuclear 
fuel cycle capabilities to the quality of a state’s system for accounting and control and 
nonproliferation bona fi des. Some are in use today— for example, the safeguards agreements 

12. Joseph F. Pilat, Kory W. Budlong Sylvester, and James W. Tape, “Information Analysis and International 
Safeguards” (presented at the Institute of Nuclear Materials Management 45th Annual Meeting, Orlando, Florida, 
July 18– 22, 2004), LA- UR- 04- 4372.

13. Kory W. Budlong Sylvester, Joseph F. Pilat, and Chantell L. Murphy, “The Future Use of Path Analysis in 
IAEA Safeguards” (presented at the ESARDA Workshop, Aix- en- Provence, France, October 2011), LA- UR 11- 
05920.

Table 4 Overall Attractiveness Ranking

Highest Attractiveness Covert HEU (state has the tech., months to pro cess)
Overproduction at enrichment plant (state has the tech, months)
Enrichment plant diversion (state has the tech., months to pro cess)
Undeclared irradiation (small- scale repro cess, rel. long irradiation times)
HEU all declared (state has the tech, months to pro cess)

Medium Attractiveness Pin Diversion (small- scale repro cessing, months to pro cess)
Research reactor irradiation (small- scale repro cess, rel. long irradiation 

times)

Lowest Attractiveness Electromagnetic isotope separation (system design + construction 
diffi  cult, slow pro cess time)
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the state has entered into (e.g., the Additional Protocol)— but others remain under consider-
ation.

State- specifi c factors have relevance throughout many stages of implementation of the 
state- level concept. In the development of plausible acquisition paths, an evaluation of 
existing capabilities and an assessment of the potential for new developments are made. 
During the state evaluation, the overall consistency of the state’s program is assessed. 
These are appropriate and relatively straightforward uses of such factors.

Most, if not all, of the state- specifi c factors discussed infl uence how safeguards objec-
tives can be met in a timely and effi  cient way, and they properly enter into the debate in that 
context. The degree of transparency of a state, the quality of its system for accounting and 
control, and the extent of cooperation with the Agency, for example, all infl uence the re-
sources required to implement safeguards in a state. This means that the paths chosen for 
evaluation in a state that is open and cooperative will be relatively easy to address, since the 
relevant safeguards- related data should be easy to acquire and assess. Any questions or 
inconsistencies should be resolved in a timely manner. For other states, additional attention 
will be necessary. Safeguards resources will naturally fl ow to address more diffi  cult cases 
without having to argue that one state inherently poses a higher risk than another.

State- level, state- specifi c factors can infl uence safeguards implementation in other 
ways. State behavior is certainly relevant and must be included in the development of 
state- level approaches. Acts of noncooperation or outright noncompliance are relevant 
state- specifi c factors. Evidence of weaponization research, fi nancial arrangements with 
entities engaged in illicit traffi  cking, and incongruous nuclear programs (i.e., those that 
pro cess or produce materials at a level that are incommensurate with a state’s needs for 
peaceful nuclear energy) are all relevant state- specifi c factors that should infl uence the 
number and priority of paths chosen for evaluation.

This paper explores the following cases involving the state- specifi c factors of noncom-
pliance and indicators of path use. The impact of the related information is examined in 
terms of modifi cation to the initial path prioritization found in table 4. A summary table is 
produced containing the original rank order in the fi rst column and the new prioritization 
in the second column.

The pro cess of determining noncompliance is an important aspect of the Agency’s 
safeguards system. Noncompliance with an NPT safeguards agreement constitutes viola-
tion of Article III of the NPT, the obligation to accept safeguards on all nuclear material. 
In this section a specifi c instance of noncompliance is proposed, along with the presence 
of indicators of path use obtained through the state evaluation pro cess. The specifi c 
impact of this information on path prioritization is assessed. The hypothetical case is as 
follows:

State diverts LEU from the declared gas centrifuge plant for the purpose of GCEP 
testing at an undeclared research facility.
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Knowledge from a variety of sources, in de pen dently validated by the IAEA, shows 
that the state has been engaged in a wide range of procurement activities with a known 
black- market supply chain for sensitive gas centrifuge components. This activity has 
involved the use of multiple front companies not involved with the declared enrichment 
activities in the state.

The path ranking in table 4 is revised in response to the fi ndings of noncompliance and 
indicators of path use and is shown in table 5. Given the serious nature of noncompliance, 
a separate, urgent-priority category related to noncompliance is appropriate, which will 
result in greater safeguards intensity (higher per for mance targets) required for these 
paths.

Given the undeclared diversion of LEU from the declared GCEP facility, coupled with 
the failure to declare the isotope research facility and the evidence of procurements for a 
clandestine enrichment plant, all GCEP- and research facility– related pathways are el-
evated into this new urgent- priority category. This refl ects the need to be vigilant against 
these paths as the evidence of noncompliance is directly relevant. As the state in question 
does not have an AP in force, the procurement activities themselves would not necessarily 
require declarations, but would nonetheless constitute safeguards- relevant information 
that could be used in path prioritization.

Although utilizing a different technology, the electromagnetic isotope separation path 
was increased from low to medium priority. This is a result of the demonstrated interest in 
an undeclared enrichment program. Given the fi nding of noncompliance, no path in this 
state should be overlooked, so the paths leading to separated Pu metal remain of medium-
priority rank.

Table 5 State- specifi c Factors

Original Ranking  . . .  with Evidence

Covert HEU HEU All Declared (Declared GCEP)

Overproduction at Enrichment Plant Enrichment Plant Diversion (Declared GCEP)

Enrichment Plant Diversion Overprod. at Enrichment Plant (Declared GCEP)

Undeclared Irradiation Research Reactor Irradiation (Research Facility)

HEU All Declared Covert HEU (Undeclared GCEP)

Pin Diversion Undeclared Irradiation

Research Reactor Irradiation Pin Diversion

EMIS EMIS

H
ig

h

U
rgen

t
M

ediu
m

H
igh

Lo
w

M
ed

iu
m



106  |  STEPHANIE SPIES AND SARAH WEINER

This new rank order illustrates how the addition of state- specifi c factors in the acquisi-
tion path analysis modifi es the prioritization scheme by adding more high- priority paths 
compared to the original capabilities- based rank order. It is worth noting that as a conse-
quence of this reprioritization, safeguards on LEU could be stronger than under traditional 
safeguards.

NEXT STEPS

For illustrative purposes, this study produced a prioritization of acquisition pathways for a 
hypothetical state in order to assist in the development and evaluation of a proposed 
method for SLA development. The pro cess illustrated how both technical capabilities and 
state- specifi c factors could be used to produce a rank order of pathways and path segments 
to alter the focus and intensity of safeguards. The results are consistent with expectations 
for a state in clear noncompliance with its safeguards obligations, resulting in several 
pathways in the high prioritization ranking requiring higher inspection levels for even 
less sensitive nuclear material such as LEU.

Although this analysis used only a subset of acquisition paths, the exercise was able to 
demonstrate a prioritization pro cess. The authors identifi ed plausible paths using state- 
specifi c information, prioritized cognizant of potential proliferation strategies and capa-
bilities, and ranked again based on state- specifi c factors. Further guidance on precisely 
how this path prioritization should be performed will be needed to promote consistent 
application across state evaluation groups. Such guidance should seek to minimize subjec-
tivity by focusing on the technical assessments of technical diffi  culty, pro cess time, detect-
ability,  etc.

The study assessed the potential impact on the SLA of two state- specifi c factors, non-
compliance and indicators of path use. These factors led to increased safeguards intensity 
relative to traditional safeguards. Several other factors have been proposed, such as evi-
dence of weaponization, multinational fuel cycle facilities, as well as incongruent fuel cycle 
implementation. Uses of such factors differ in terms of subjectivity and ease of evaluation 
which will either increase or reduce specifi c path prioritization. Those more closely associ-
ated with path use are analogous to indicators in the physical model, making them easier 
to integrate into safeguards. Reducing path attractiveness or priority as a result of state- 
specifi c information will necessarily require considerable follow- up to validate assump-
tions and their applicability over time.

The IAEA Safeguards Department has been developing and is continuing to develop 
guidance for the implementation of the model SLA pro cess. I am going to continue this 
research at the Forschungszentrum in Jülich Germany later this year. There, I will be 
applying quantitative methods to prioritize acquisition pathways using various state- level 
factors, technical capabilities, and plausible proliferation strategies.
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Containing Iran: Why the Taboo 
Policies of Engagement and 
Containment Are the Right Ones
Robert Reardon1

Iran’s nuclear program presents the United States with a daunting foreign 
policy challenge. A number of U.S. policymakers, as well as President Obama, 
have vocally disavowed a policy of containment to address this challenge. 
However, despite talk of air strikes and “crippling” economic sanctions, it is 
unlikely that such short- term fi xes can successfully resolve the issue. In fact, 
they run a substantial risk of making it worse, and potentially leading to the 
very outcome they seek to prevent: a nuclear- armed and hostile Iran. Similarly, 
despite talk of a looming “zone of immunity” and rapidly closing windows, 
there is still time for diplomacy to yield positive results. U.S. strategic goals can 
best be met through patient and forward- looking policymaking. Specifi cally, 
the United States can continue to lay the groundwork for an effective contain-
ment policy while using targeted sanctions and diplomacy to discourage Iran 
from weaponization. A successful containment policy will promote long- term 
positive po liti cal change in Iran while avoiding counterproductive provocation.

Although there is no single, clear “silver bullet” policy for dealing with Iran’s nuclear 
ambitions, a prudent containment policy can simultaneously work to dissuade Iran 

from acquiring a nuclear weapon capability, while preparing to deter a nuclear- armed 
Iran should dissuasion fail. This is emphatically not a policy of acquiescence: preparing for 
the worst in this case need not require giving up on the objective of an Iran without nu-
clear weapons. The most appropriate frame in which to consider the United States’ Iran 
policy is one of containment. Similar to the original containment strategy proposed by 
George Kennan in the early Cold War, such a strategy should incorporate the broader 
spectrum of U.S. instruments of power— military, economic, and diplomatic— focus on 
denying Iran not only military but also po liti cal gain in the region, and consider positive 
domestic po liti cal change in Tehran as a long- term goal. The success of U.S. nonproliferation 

1. Belfer Center for Science and International Affairs, Harvard University, Cambridge, Massachusetts. The 
author welcomes comments and can be contacted at Robert_Reardon@hks.harvard.edu.
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efforts will depend at least as much on infl uencing these long- term po liti cal dynamics as it 
will on denying or degrading material capabilities. Containment should be aimed at delay-
ing any decision to weaponize and denying Iran po liti cal gain in the region, while further-
ing these long- term domestic po liti cal trends.

Continued negotiations with Iran are a critical component of such a containment strat-
egy. While the chances of reaching a mutually acceptable agreement are low, they can 
likely be improved should the United States and its allies become willing to drop the de-
mand that Iran cease all fuel cycle– related activities and acknowledge the reality that 
Iran’s uranium enrichment is  here to stay. Even if this is not po liti cally feasible, it is still 
possible to achieve more limited, confi dence- building agreements that put verifi able limits 
on Iran’s program and, at a minimum, reduce time pressures and allow for greater po liti-
cal space in which to negotiate.

Most importantly, engagement with Iran and offers of positive inducements in return 
for Ira ni an concessions on their nuclear program have real value, even if they fail to con-
vince Iran to agree to concessions in the near term. While a successful settlement would 
obviously be very welcome, reaching it is not a necessary justifi cation for continued diplo-
macy. Continued efforts to negotiate in good faith offer potential strategic benefi ts beyond 
the possibility of reaching a deal. The continued offer of positive inducements can instead 
be viewed as an integral part of an overall containment strategy: it helps build interna-
tional support for U.S. nonproliferation efforts, undermines the position of the Ira ni an 
hardliners that currently dominate the regime while strengthening domestic po liti cal 
opponents, lowers Iran’s incentives to weaponize, and helps to further isolate Iran. At the 
same time, it carries little cost. So long as the United States does not have any clearly effec-
tive alternative options such as preventive military force, negotiations cannot be used by 
Iran to stall for time. Other important elements of an overall containment strategy, such as 
the enforcement of existing sanctions and the development of regional military capabili-
ties and alliances, can be pursued simultaneously.

Military Force
Although the United States could likely destroy Iran’s declared nuclear facilities— including 
its enrichment facilities at Natanz and Fordow, its uranium conversion facility at Esfahan, 
and its heavy water plant and heavy water reactor under construction at Arak— it is un-
likely this would bring Iran’s nuclear weapons program to an end. U.S. decisionmakers 
have indicated that they do not believe that air strikes could defi nitively destroy Iran’s 
nuclear program. Several have stated, however, that air strikes could set the Ira ni an pro-
gram back by several years. An attack would therefore have to be done under the assump-
tion that at best it would delay Iran’s development of a nuclear weapon capability.

Air strikes are most likely to be an effective strategy if Iran  were to initiate a nuclear 
breakout dash. The United States would be most likely to choose this path if it had 
“smoking- gun” evidence of a breakout, such as confi rmation from International Atomic 
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Energy Agency (IAEA) inspectors that Iran had begun enriching uranium beyond the 20 
percent threshold. The United States would also likely consider air strikes with more 
ambiguous evidence of a breakout. For example, Iran could orchestrate a crisis in order to 
provide itself with an excuse to expel inspectors or withdraw from the NPT, while still 
claiming it has no intention of weaponizing. Assuming that Iran does not possess a secret 
enrichment facility it can use to enrich uranium to weapons grade and that it would be 
forced to use its declared facilities for a breakout, the chances of the United States success-
fully detecting the breakout and stopping it with air strikes would be high. For this very 
reason, it is unlikely that Ira ni ans would attempt a breakout, at least over the near term. 
Iran has little to gain at present by initiating an activity that would almost certainly invite 
an attack.

A likelier development would be for Iran to take steps that greatly reduced or elimi-
nated the warning time the United States would receive of a breakout dash. There are 
different ways in which Iran could cross this line. One would be for it to produce and 
stockpile enough 20 percent low enriched uranium (LEU) to fuel a weapon. Another would 
be for Iran to rapidly increase the rate of its 20 percent LEU production, either by substan-
tially increasing the number of cascades dedicated to the task or by deploying more ad-
vanced centrifuge models.2 The United States would have to decide whether to threaten or 
use military force to prevent such a step and determine which of these steps would consti-
tute a “red line.” Declaring such a red line could be problematic, as any of these steps by 
itself could appear arbitrary to the international community and would not necessarily 
provide Iran with an unobstructed path to a breakout. On the other hand, Iran can use 
such small steps as a “salami slicing” strategy to slowly work toward unobstructed break-
out without having to take any single step that would appear unacceptably provocative.

Although air strikes could successfully end a breakout dash that is in progress, they 
would not likely halt or substantially set back Iran’s technical progress with its nuclear 
program over the long term. A preventive military strike with the objective of destroying 
or substantially degrading Iran’s capacity to produce nuclear weapons over a longer term 
would require successfully targeting a number of hardened, dispersed, and hidden facili-
ties around the country. The target list would likely include Iran’s uranium enrichment 
facilities at Natanz and Fordow, Iran’s uranium conversion facility near Isfahan, and the 
unfi nished heavy water reactor (HWR) and heavy water production facility near Arak. It 
would also involve locating and destroying any secret enrichment facilities.

Also, in order to prevent Iran from quickly reconstituting its program, an attack would 
have to destroy the facilities where centrifuge parts are manufactured, stored, and assem-
bled. This would be a more diffi  cult objective to achieve. These facilities are not under 
IAEA safeguards, and identifying and locating them would require good intelligence and 

2. Iran has already begun to deploy the more advanced IR- 2m centrifuge at Natanz, although it is unclear 
whether Iran will be able to deploy them in large numbers, or how effi  cient and reliable they will be. Also, it 
appears that Iran intends to use the new centrifuges to produce 3.5 percent LEU. IAEA, Implementation of the 
NPT Safeguards Agreement and Relevant Provisions of Security Council Resolutions in the Islamic Republic of Iran, 
GOV/2013/6, February 21, 2013.
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involve signifi cant uncertainty.3 Sites that have been identifi ed, or ones that  were known in 
the past, have typically been small, easily concealed from reconnaissance satellites, and 
located in densely populated urban areas. Failure to destroy these sites would allow the 
Ira ni ans to rebuild their enrichment program, as the machines could be manufactured 
relatively quickly. After an attack, the United States would not be able to have confi dence 
that it successfully destroyed all of these sites, and there would be uncertainty about Iran’s 
ability to reconstitute its program.

It is also likely that, anticipating such an attack, Iran has already taken mea sures to 
make its program more survivable. This could include the construction of redundant 
facilities— especially for the manufacture of centrifuges— and the hardening of sites, such 
as by burying them underground. The existence and nature of the Fordow site, which is 
hardened against air attack, suggests that Iran has already been working along these lines.

Air strikes would likely invite Ira ni an retaliatory attacks against U.S. regional interests 
and U.S. allies. This could take several forms. Iran could harass shipping in the Persian 
Gulf, and has threatened to retaliate against an attack on its nuclear program by closing 
the Strait of Hormuz or destroying Gulf oil facilities. Either on their own initiative or under 
direction from Tehran, Iranian- supported terrorist organizations in the Levant could 
conduct attacks on Israel. Iran could also increase its support for anti- U.S. groups in Iraq 
and Af ghan i stan. Such retaliatory attacks could potentially lead to a wider regional confl ict 
involving the United States. They could also be a destabilizing infl uence in an already 
uncertain po liti cal situation in the Middle East.4

Air strikes of any magnitude also risk producing perverse domestic po liti cal effects in 
Iran. They could reinforce Iran’s commitment to develop its nuclear capabilities. If it had 
not done so already, Iran could use such an attack as a pretext to expel IAEA inspectors and 
withdraw from the NPT. As a result, a military strike aimed at destroying the country’s 
nuclear program could have the paradoxical effect of making the development of nuclear 
weapons easier for Iran over the long term by allowing it to work toward a bomb without 
any pretense of peaceful intentions. Also, if an attack  were to take place without clear 
evidence that Iran had initiated a breakout, it could turn out that no decision had in fact 
been made to weaponize. Air strikes, however, would almost certainly change that.

Air strikes could rally the population around the regime and strengthen the domestic 
legitimacy and standing of regime hardliners. This could facilitate crackdowns against 
more pragmatic domestic opponents and greatly weaken regime opponents. It could play 
directly into the hands of the most hardline elements of the regime, and ultimately further 

3. Little is publicly known about where Iran’s centrifuges are produced. International Institute for 
Strategic Studies, Iran’s Nuclear, Chemical and Biological Capabilities (London: IISS, 2011); David A. Albright, 
Paul Brannan, and Jacqueline Shire, “Can Military Strikes Destroy Iran’s Gas Centrifuge Program? Probably 
Not,” ISIS Report, August 7, 2008,  http:// www .isis -online .org /publications /iran /Centrifuge _Manufacturing 
_7August2008 .pdf .

4. Dana H. Allin and Steven Simon, The Sixth Crisis: Iran, Israel, America, and the Rumors of War (New 
York: Oxford University Press, 2010), 98– 106. The authors describe worst- case scenarios in which tit- for- tat 
attacks, either in the Levant or the Gulf, escalate into a larger confl ict.
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their interests at the expense of both more moderate domestic po liti cal factions as well as 
the United States.

An attack would also likely undermine international support for U.S. nonproliferation 
policy and could rally regional pop u lar support for Iran. It would be especially diffi  cult for 
the United States to maintain Rus sian and Chinese support for continued United Nations 
(U.N.) pressure on Iran. Both Rus sia and China have been ambivalent about sanctions, and 
their support for four rounds of U.N. sanctions resolutions has required extensive U.S. 
effort and po liti cal capital. Both states also have a strong interest against the use of U.S. 
military force in the region, and a chief concern for both in referring the Ira ni an nuclear 
dossier to the U.N. Security Council has been the possibility of the United States using the 
Security Council as cover for military force as it did in Iraq.

An attack could also sow further suspicion and hostility between the United States and 
Iran— a dangerous situation should Iran actually acquire nuclear weapons. U.S. decision-
makers would be presented with a Hobson’s choice between regional instability and the 
risk of confl ict on the one hand, and a nuclear- armed Iran on the other.

Economic Sanctions
As an instrument of coercion, economic sanctions seek to change the calculus of Ira ni an 
decisionmakers by raising the costs of continued defi ance of international demands. Al-
though the mechanism is an economic one— the economic pain of sanctions is the coercive 
instrument— the ultimate effect must be po liti cal, as policy change can only be achieved 
when economic restrictions create the appropriate po liti cal pressure to infl uence the 
decisionmaking pro cess. This distinction is critical, as the economic hardship created by 
sanctions may in fact not result in po liti cal pressure for positive change. Instead, sanctions 
can have a perverse po liti cal effect. They can strengthen the hand of elites that oppose 
compromise, rally public support for continued defi ance, and undermine the very groups 
that most support the policy changes the sanctions are intended to produce.

Since 2006, the United States has also successfully or ga nized four rounds of multilateral 
U.N. sanctions against Iran in the U.N. Security Council. U.N. sanctions have primarily 
focused on Ira ni an individuals and organizations that are connected to the country’s 
nuclear program, while avoiding comprehensive mea sures that would impose substantial 
economic pain on the civilian population as a  whole. The United States greatly tightened 
sanctions against Iran in the wake of the November 2011 IAEA report, which detailed 
Ira ni an weapon- related activities. The Obama administration issued Executive Order 
13590, followed by a Trea sury Department determination that the Ira ni an fi nancial sys-
tem, including its Central Bank, was “a jurisdiction of primary money laundering 
concern.”5 These mea sures extended existing U.S. sanctions to any fi rms supplying oil 

5. Department of the Trea sury, “Finding That the Islamic Republic of Iran Is a Jurisdiction of Primary 
Money Laundering Concern,” Federal Register 76, no.227, November 25, 2011.



112  |  STEPHANIE SPIES AND SARAH WEINER

equipment or ser vices to Iran and further reduced Iran’s access to the U.S. fi nancial sys-
tem. In concert with the new U.S. mea sures, the United Kingdom and Canada announced 
that they would sever all access to their fi nancial systems by Ira ni an institutions. U.S. 
extraterritorial sanctions  were also signifi cantly expanded with the passage of the Na-
tional Defense Authorization Act in December 2011. The law contained an amendment— 
passed despite objections from the Obama administration— that imposes sanctions on 
foreign fi rms that conduct business with Iran’s Central Bank.6 After the law’s passage, the 
United States successfully pressured key allies— including Japan and South Korea— to 
reduce oil purchases from Iran. In late January 2012, the Eu ro pe an  Union went further by 
approving an oil embargo against Iran, which went into effect that June, and by imposing a 
ban on Eu ro pe an insurance coverage for Ira ni an oil shipments.

As a result of these mea sures, sanctions have begun to impose real economic pain on 
Iran. The Ira ni an rial steadily lost value between 2009 and 2011, and after the United States 
began to tighten sanctions in late 2011, the rial began to fall steeply.7 A growing number of 
international fi rms have become reluctant to do business in Iran, and some major import-
ers of Ira ni an oil, such as India, have succumbed to pressure to drastically cut oil pur-
chases. However, other countries, especially China, have proved less willing to follow suit, 
despite pledges from Saudi Arabia and other Gulf oil producers to make up for lost oil 
exports from Iran.8 The reluctance of Asian countries in par tic u lar to join an oil embargo 
raises doubts about the long- term viability of the sanctions regime.

The principal intent of these sanctions efforts has been to pressure Iran to come to the 
negotiating table. Nor is there evidence that sanctions have begun to generate po liti cal 
pressure for positive change in Ira ni an domestic politics. Prominent opposition fi gures 
have sought to use sanctions as a basis for criticizing the regime leadership; however, the 
conservative leadership has been at least as successful at using rising tensions with the 
United States and the West for positive domestic po liti cal effect.9

Economic sanctions can also be effective as export controls on nuclear- related and 
dual- use technologies and expertise and on important inputs such as maraging steel. This 
has, in fact, been the most effective element of the current sanctions regime, as it has made 
it more diffi  cult for Iran to acquire the materials and equipment it needs to expand its 

6. The president may seek to waive sanctions for national security reasons, if the sanctions would ad-
versely affect global oil supplies or if a foreign state demonstrates that it has taken mea sures to signifi cantly 
reduce its oil trade with Iran. David Nakamura, “Obama Signs Defense Bill, Pledges to Maintain the Rights of US 
Citizens,” Washington Post, December 31, 2011.

7. Rick Gladstone, “In Reversal, Iran Allows Interest Rates to Increase,” New York Times, January 26, 2012.
8. Min- Jeong Lee, “South Korea’s Iran Imports Fall While China’s Increase,” Wall Street Journal, March 22, 

2013; Manochehr Dorraj and James E. En glish, “China’s Strategy for Energy Acquisition in the Middle East: 
Potential for Confl ict and Cooperation with the United States,” Asian Politics & Policy 4, no. 2 (April 2012): 
173– 191; “Asia to Deepen Iran Oil Import Cuts in 2013 As Sanctions Bite,” Reuters, January 31, 2013; Javier Blas, 
“Saudis Offer Extra Oil to Offset Price Rises,” Financial Times, September 18, 2012.

9. Scott Peterson, “Sanctions May Be Speeding Iran’s Nuclear Advancement,” Christian Science Monitor, 
March 26, 2013; Mohammad Sadeghi Esfahlani and Jamal Abdi, “Sanctions Cripple Iran’s Middle Class, Not the 
Regime,” Foreign Policy, August 2, 2012,  http:// mideast .foreignpolicy .com /posts /2012 /08 /02 /sanctions _cripple 
_irans _middle _class _not _the _regime .
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enrichment program and replace centrifuges as they break down. It has also starved Iran 
of much of the foreign assistance it had earlier depended on to improve its nuclear and 
ballistic missile capabilities.10

Sanctions, however, are not a foolproof way of starving the nuclear program, and Iran 
has long availed itself of the international black market and the existence of states and 
fi rms willing to break with the sanctions regime. While sanctions are unlikely to stop or 
reverse Iran’s program, they can slow its progress and raise costs. Reliance on the black 
market makes it diffi  cult to fi nd steady suppliers for materials and technology, greatly 
raises the costs of these imports, and presents serious problems for quality. One apparent 
effect of these mea sures has been to raise questions about Iran’s ability to complete the 
IR- 40 HWR at Arak and to develop a parallel plutonium route to the bomb. Efforts to deny 
access to inputs for the nuclear program can have a secondary coercive role as well. The 
nuclear program will likely become increasingly unattractive as further technological 
achievements are frustrated, the program becomes more costly, and it draws resources 
from other state objectives.

Another key challenge will be to prevent sanctions from triggering a domestic backlash 
in Iran. This is a par tic u lar risk with the use of sanctions instruments such as an oil em-
bargo that could have broadly negative effects on the Ira ni an population as a  whole. While 
such mea sures would indeed impose signifi cant economic pain on Iran, they would also 
risk rallying the population to the support of the regime, undermining domestic po liti cal 
opposition and international support for sanctions.

Sanctions will work best as part of a long- term containment strategy rather than as a 
short- term means of coercion. As a result, the United States will need to focus its efforts on 
maintaining broad international support for the long- term implementation of sanctions. 
Comprehensive and “crippling” mea sures such as the EU oil embargo risk escalation and 
counterproductive domestic po liti cal effects. Instead, the United States should focus its 
efforts in areas most likely to produce results with the least risk of creating perverse effects. 
Financial sanctions on key Ira ni an entities, export controls, and the interdiction of shipping 
are the most important and the most likely to command long- term international support. 
These mea sures can both make it more diffi  cult and costly for Iran to push forward with its 
nuclear program and provide incentives for long- term po liti cal change in Iran.

Positive Inducements
Positive inducements are rewards that are promised to another party in return for agree-
ment to a set of demands. The United States has joined with the other members of the P5+1 
(the fi ve nuclear weapons states with a permanent seat on the U.N. Security Council, plus 
Germany) to offer various packages of positive inducements to Iran in an effort to convince 

10. U.N. Security Council, “Final Report of the Panel of Experts Established Pursuant to Resolution 1929 
(2010),” S/2012/395, June 12, 2012, 3.
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the Ira ni ans to reverse their nuclear efforts. These have included economic, diplomatic, 
and security- related inducements. In return, the P5+1 has demanded that Iran suspend its 
enrichment of LEU, cease its development of nuclear- capable ballistic missiles, and agree to 
a more intensive IAEA inspections regime that includes implementation of the Additional 
Protocol and continuous monitoring of nuclear- related sites by IAEA personnel.

Negotiations between the P5+1 and Iran have revolved around two objectives. The fi rst is 
to create a pause in the crisis to facilitate the negotiation of a more complete deal to resolve 
the nuclear question. However, the closest the two sides have come to agreeing to such a 
pause was during the 2006– 2008 discussions of a “freeze- for- freeze” deal, in which the P5+1 
would freeze additional sanctions deliberations in the United Nations in return for an Ira-
ni an freeze on any expansion of its enrichment program. The 2009– 2010 fuel swap negotia-
tions  were intended to play a similar role.11 The other task is to negotiate a more extensive 
settlement to resolve the crisis. Since Iran’s voluntary suspension of its enrichment- related 
activities ended in 2005, the two sides have not engaged in formal negotiations toward such a 
settlement. Instead, they have engaged in a mostly public exchange of bargaining proposals.

These bargaining initiatives have had little success. Between 2003 and 2005, Iran did 
agree to suspend its enrichment program and to implement the Agreed Protocol, but these 
arrangements collapsed in 2005 with the election of Mahmoud Ahmadinejad. Although the 
United States began a renewed push for engagement with Iran after the election of Barack 
Obama, the United States and its allies have increasingly turned toward coercive mea sures 
in the wake of the 2009 post- elections uprisings in Iran, and especially after the collapse of 
the fuel swap proposal in late 2009.

There are a number of reasons to believe that positive inducements will not be able to 
convince Iran’s decisionmakers to give up its nuclear program. First, the conservatives that 
dominate the regime have few incentives to agree to any deal. Regime hardliners can 
benefi t domestically from continued confl ict with the United States, and conservatives— 
including the Supreme Leader— may see many of the P5+1’s inducements as a more of a 
threat than a benefi t.12 Dialogue with the United States and greater integration into the 
international system are seen by many conservatives as a potential threat to Iran’s social 
and po liti cal order. Also, so long as the domestic po liti cal landscape in Iran remains uncer-
tain and fractured, it is unlikely that any single group commands the infl uence that would 
be required to see a deal through. This dynamic was on display after Ira ni an negotiators 
agreed in principle to a fuel swap proposal in 2009. In this case, it was, ironically, President 
Ahmadinejad that supported making a deal with the P5+1. The plan to ship Iran’s nuclear 

11. The freeze- for- freeze deal would have made room for “pre- negotiations” in which the two sides could 
settle on an arrangement for formal negotiations. For formal negotiations to begin, however, Iran still had to 
agree to suspend enrichment. The freeze- for- freeze initiative was ultimately rejected by Iran. The fuel swap 
would not in itself have led to an enrichment freeze, but could have slowed escalation of the crisis by temporar-
ily limiting Iran’s breakout options, as Iran would have had to ship the bulk of its LEU stockpile out of the 
country. This could have provided breathing room for discussions about formal negotiations. Mark Fitzpatrick, 
“Iran: The Fragile Promise of the Fuel- Swap Plan,” Survival 52, no. 3 (June/July 2010): 67– 94.

12. Karim Sadjadpour, Reading Khamenei: The World View of Iran’s Most Powerful Leader (Washington DC: 
Carnegie Endowment for International Peace, 2008), 16– 17.
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fuel abroad in return for fuel rods for the Tehran Research Reactor fell apart after it met 
with opposition from rival po liti cal groups.13

Most importantly, the two sides in the negotiation have stuck to mutually exclusive and 
unyielding positions on the issue of enrichment. The P5+1 has demanded that any negotia-
tion of a deal include, at a minimum, a (likely long- term) suspension of enrichment. The 
Ira ni ans have consistently refused to suspend enrichment. It is very unlikely that Iran will 
agree to a suspension of its enrichment program. A possible way past this impasse could be 
to present a bargaining offer in which Iran can continue to enrich uranium but accepts 
much stricter and more invasive safeguards. There are reasons to recommend such a 
position. First, ac cep tance of some level of enrichment would undermine Ira ni an rhetoric 
about attacks on its “right” to civilian nuclear power both domestically and internation-
ally. Demands for a full suspension allow Iran to exploit anti- Western and anti- colonial 
resentment both within Iran and among other states in the Non- Aligned Movement by 
claiming that efforts to deny Iran the ostensibly peaceful capability to enrich uranium for 
reactor fuel are part of a broader effort to deny Iran infl uence and in de pen dence and to 
exert U.S. and Western hegemony. The Ira ni ans are also able to point to states like Japan 
and Brazil that possess the full nuclear fuel cycle as evidence of Western hypocrisy. How-
ever substantively empty these arguments may be, they resonate with these audiences and 
complicate U.S. diplomacy. By agreeing to limited enrichment under tight IAEA monitor-
ing, the United States could weaken much of the appeal of these arguments and create 
greater domestic and international pressure on Tehran. It could also push the Rus sians and 
Chinese to be more cooperative with U.S. nonproliferation policies, as these states have 
been reluctant to acknowledge the United States’ position on complete rollback.

Second, a willingness to accept enrichment, even in a circumscribed form, could create 
the necessary bargaining space to actually produce a long- term deal with the Ira ni ans. 
While there are a number of factors that would continue to make this unlikely— including 
the nature of the regime, the fact that Iran’s enrichment capability is already quite ad-
vanced, and a host of current domestic po liti cal and regional conditions that create disin-
centives to negotiation— there are also reasons to suggest that a deal would at least be 
possible. Not least of these is the fact that the Ira ni ans themselves have consistently put 
forward bargaining offers along these lines, have strongly sold the idea to their domestic 
audience that the West’s failure to accept civilian enrichment is the non- plus- ultra barrier 
to a settlement, and could see such an offer as a last- chance opportunity to escape the 
spiral of sanctions and threats in which it fi nds itself. The regime could also see it as a way 
to save face with both its international and domestic audiences, as it could accept the deal 
and declare victory.

13. The deal was attacked both by rivals such as Larijani from within the conservative factions as well as 
by leaders of the reformist faction such as Moussavi. The broad and vocal opposition to a negotiated deal 
championed by Ahmadinejad highlights the degree to which the nuclear issue has become politicized, and can 
serve as a domestic po liti cal football in many ways in de pen dent of actual policy considerations. The deal was 
not rejected on its merits as much as to prevent Ahmadinejad from reaping the domestic po liti cal cachet from 
striking an agreement. Mark Fitzpatrick, “Iran: The Fragile Promise of the Fuel- Swap Plan,” Survival 52, no. 3 
(June/July 2010): 67– 94.
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Third, ac cep tance of Ira ni an enrichment within specifi ed limits in return for enhanced 
inspections and safeguards could help to address the possibility of Iran constructing 
clandestine enrichment facilities. The existing safeguards at Natanz make the Fuel Enrich-
ment Plant (FEP) and Pi lot Fuel Enrichment Plant unattractive settings for an Ira ni an 
breakout, as it would be diffi  cult to use these facilities for that purpose without giving the 
United States and its allies weeks or months of warning. A single- minded focus on these 
declared facilities risks overlooking the possibly greater danger of Iran pursuing a breakout 
dash at a secret facility. Even if the United States and its allies  were to succeed in winning 
a suspension of enrichment at declared facilities, this would do little about the problem of 
secret enrichment. However, enhanced access to undeclared sites and nuclear personnel 
could help to better prevent such a scenario and could also improve the intelligence capa-
bilities of the United States and its allies.

Any U.S. offer to accept limited enrichment in Iran would necessarily have to be linked 
to substantial demands for improved monitoring and assurance provisions. Ratifi cation of 
the Additional Protocol, which would give IAEA inspectors access to a much broader set of 
sites in Iran, and ac cep tance of the revised Code 3.1, which would require Iran to notify the 
IAEA of new facilities at the planning stage rather than 180 days before nuclear materials 
are introduced, would only be a starting point. Iran should be required to give up enrich-
ment beyond 3.5 percent purity— something it has already signaled a willingness to do. 
Iran could also be required to limit the number of cascades used to enrich uranium, not to 
deploy next- generation centrifuge models, and to limit all of its uranium enrichment to the 
FEP at Natanz.

While the chances of a deal may not be high, there is a risk of this becoming a self- 
fulfi lling prophecy, as each side becomes increasingly convinced the other is uninterested 
in bargaining in good faith. To improve the chances that diplomacy will succeed, there 
are two changes the P5+1 can make to its bargaining posture. One would be to give Iran a 
clear picture of the steps it would have to take for sanctions to be lifted. Iran’s leaders— not 
unreasonably— may fear that Western sanctions are motivated at least as much by the 
West’s overall animosity toward the regime as the nuclear program itself, and that U.S. 
policy in par tic u lar is motivated by Washington’s desire to effect regime change.

At the same time, the P5+1 has not offered Iran any clear path to the lifting of sanc-
tions beyond what likely appears to Iran as full capitulation: the indefi nite suspension of 
Iran’s enrichment activities and permanent acquiescence to more invasive safeguards. 
Moreover, the U.S. Congress has linked U.S. sanctions to issues entirely beyond the nuclear 
question, such as Iran’s human rights record, and Congress’s control over sanctions legisla-
tion prevents the Obama administration from credibly committing to lift sanctions. The 
reluctance of the United States and its allies to offer to lift sanctions in the absence of 
considerable upfront concessions by Iran is understandable, given the diffi  culty of or ga niz-
ing and maintaining the sanctions regime. To lift sanctions, the P5+1 will need reassur-
ances that the Ira ni ans will not renege on a deal, as the reinstitution of the sanctions would 
be diffi  cult, and perhaps impossible. Also, if signifi cant concessions are made with the 
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sanctions as part of a confi dence- building agreement, the P5+1 would leave itself with 
greatly reduced leverage in further negotiations. At the same time, Iran’s leaders have little 
incentive to agree to any deal, including a confi dence- building agreement, that does not 
provide signifi cant sanctions relief.

Containment
An effective containment strategy against Iran should meet two related objectives: the 
mitigation of potential negative regional and global effects of Iran’s nuclear program, and 
the prevention of an Ira ni an nuclear weapon. While preventing Iran from acquiring 
weapons should be the primary goal, a forward- looking containment strategy should 
nonetheless anticipate the possibility of a nuclear- armed Iran and begin to lay the founda-
tion for effectively containing it. This should include the ability to deny Iran any po liti cal 
or military gains from its nuclear weapons.

There are potential tradeoffs, however, between these two goals. Mea sures intended to 
deter a potentially nuclear- armed Iran could actually create greater incentives for Iran to 
weaponize in the fi rst place. Specifi cally, efforts to improve the defensive capabilities of U.S. 
regional allies and deter Ira ni an aggression may increase Iran’s perception of regional threats 
and create a security dilemma. Even mea sures intended as purely defensive, such as the 
deployment of missile defenses, could increase Iran’s perception of a threat, as this could be a 
preparation for any Ira ni an retaliation after an impending preventive attack. Any negative 
shift in the regional balance of power risks providing Tehran with an incentive to weaponize.

At the same time, there are thresholds to U.S. efforts to prevent Iran from acquiring 
nuclear weapons, beyond which the costs to U.S. and regional security could begin to 
outweigh those of a nuclear- armed Iran. Particularly if negotiations and sanctions fail to 
change Iran’s nuclear trajectory, it is possible that the remaining policy options the United 
States and its allies have at their disposal to prevent Iran from acquiring weapons all risk 
more negative consequences in terms of their broader security interests than accepting a 
nuclear- armed Iran.

Iran is not an irrational actor and has demonstrated repeatedly in its foreign policy that 
it will behave pragmatically to further its own interests.14 If Iran  were to develop nuclear 
weapons, its arsenal would be small, and its delivery capabilities would likely be limited 
and unreliable. The vastly superior nuclear and conventional forces of the United States 
and Israel would likely be suffi  cient to deter Iran from using a nuclear weapon under most 
circumstances. The danger that Iran might use a nuclear weapon would, however, be 
greater during a crisis— particularly one in which the regime  were put at risk— or under 
conditions that increase the risk of miscalculation and miscommunication.

14. The U.S. Intelligence Community has assessed that “Iran’s nuclear decisionmaking is guided by a 
cost- benefi t approach[.]” Director of National Intelligence James R. Clapper, Unclassifi ed Statement for the 
Record on the Worldwide Threat Assessment of the U.S. Intelligence Community for the Senate Select Commit-
tee on Intelligence, January 31, 2012, 6,  http:// www .intelligence .senate .gov /120131 /clapper .pdf .
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Iran could misjudge the po liti cal utility of its nuclear arsenal and seek to use its nuclear 
weapons as cover for non- nuclear regional aggression in several ways. It could encourage 
proxy attacks on Israel by Hezbollah or other terrorist groups, believing that its nuclear 
arsenal would provide these groups with an effective extended deterrent. Iran could also 
adopt a more aggressive posture toward the Gulf states, believing that the nuclear shadow 
will encourage bandwagoning. However, Iran’s options would be limited. Iran does not 
possess the conventional military capabilities to challenge the Gulf Cooperation Council 
states on the battlefi eld, and an attack could be adequately met by technologically superior 
Gulf military forces as well as existing U.S. military assets in the region. Overall, it would 
also be very diffi  cult for Iran to use extended deterrence to deter attacks on proxies such as 
Hezbollah that are not on Ira ni an soil, particularly considering the superior nuclear arse-
nals of the United States and Israel. The United States and its allies should be able to con-
tinue to pursue any mission in the region to defend their interests that do not involve using 
military force against Ira ni an territory. This is the case now and would continue to be the 
case against a nuclear- armed Iran.

The Gulf states, and particularly Saudi Arabia, could seek to develop nuclear weapons 
of their own. The Saudis have, in fact, suggested that they would seek to acquire nuclear 
weapons should Iran do so.15 The further spread of nuclear weapons in the Middle East 
would be regionally destabilizing, would be a threat to Israel as well as the United States, 
and could undermine the international nonproliferation regime. At present, none of these 
states possesses the technical ability to develop nuclear weapons in the near term. The 
United States would need to address this concern with a mix of reassurances that it will 
stand by its allies and warnings that a Saudi nuclear program would be detrimental to U.S. 
interests and disruptive for U.S. relations in the region. The United States could also offer 
civilian nuclear cooperation and other economic inducements in return for strong nonpro-
liferation guarantees. The United States has already developed such an arrangement with 
the United Arab Emirates, which agreed to strict IAEA safeguards in return for American 
nuclear assistance.16

The United States can also work to reduce Ira ni an misjudgment and miscalculation by 
seeking to build stronger lines of communication with Iran. This was the logical basis for 
the Washington- Moscow hotline and other efforts to improve transparency and clarity. 
One way the United States can improve its lines of communication with Iran is to open 
formal military- to- military contacts in the Gulf. U.S. and Ira ni an naval forces have already 
benefi ted from the establishment of informal contacts, which have had some success in 
reducing the chances of inadvertent confl ict and improving stability.17

15. Colin H. Kahl, Melissa G. Dalton, and Matthew Irvine, Atomic Kingdom: If Iran Builds the Bomb, Will 
Saudi Arabia Be Next? (Washington, DC: Center for a New American Security, 2013); Ray Moseley, “Saudi Prince 
Warns Iran on Nuclear Weapons,” al Arabiya, June 30, 2011.

16. The United States has, in fact, been pursuing this course. See Jay Solomon, “US, Saudis to Discuss 
Nuclear Agreement,” Wall Street Journal, July 29, 2011.

17. Daniel Goure and Rebecca Grant, “US Naval Options for Infl uencing Iran,” Naval War College Review 62, 
no. 4 (Autumn 2009): 13– 35.
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Conclusion
Iran likely seeks to continue to improve its breakout options— shortening the time required 
to make weapons, increasing the number of weapons it could produce, and improving its 
delivery vehicles. Iran’s behavior to date is consistent with the goal of acquiring all of the 
necessary elements to make nuclear weapons while deferring the question of whether or 
not to cross the nuclear threshold. So long as that decision is not made, the United States 
will have opportunities to convince the Ira ni ans not to weaponize.

The United States should continue to pursue efforts to prevent Iran from weaponizing. 
At the same time, the United States should start to put into place the elements of an effec-
tive containment strategy. A prudent policy course for the United States would be to con-
tinue to focus its primary efforts on preventing Iran from acquiring weapons, while 
simultaneously putting into place the requisite capabilities to effectively contain a nuclear 
Iran. A key challenge to achieving this will be to avoid any commitment of forces to the 
region that Iran would interpret as a threat to the regime. Such a threat could make weap-
onization more likely by convincing the regime that it needs nuclear weapons to deter the 
United States.

The United States should avoid using preventive force against Iran’s nuclear facilities 
and should use its infl uence with Israel to discourage the Israelis from doing so. Air strikes 
are unlikely to destroy Iran’s nuclear program and carry a signifi cant risk of producing a 
paradoxical effect. They could reinforce Iran’s resolve to acquire weapons, undermine 
international support for nonproliferation efforts, and increase the domestic po liti cal 
power of conservative factions. Even if air strikes  were operationally successful, Iran 
could reconstitute its program without the need to maintain the pretense of a civilian 
energy program or the presence of IAEA inspectors. This could, in fact, result in Iran 
acquiring nuclear weapons sooner than it otherwise would.
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Partnerships with the 
Private Sector: Addressing the 
Illicit Procurement of 
Proliferation- Sensitive Goods
Daniel Salisbury1

Iran and North Korea actively continue to pursue technology for use in United 
Nations sanctioned nuclear and missile programs. National export controls can 
only do so much, and proliferators are becoming ever more innovative in their 
deception. Even when manufacturers comply with the regulations, the com-
plexity of international supply chains can result in goods being diverted from 
distributors, agents, and customers domestically or overseas. Noncontrolled 
goods can sometimes be substituted for controlled goods, and, furthermore, 
governments cannot have perfect information about illicit procurement activi-
ties. Information sharing and proactive partnerships between governments 
and their private sectors are required in order to fully mitigate the risks posed 
by illicit trade.

This paper, based upon the research and engagement work carried out by a 
U.K.- government- sponsored project spanning more than two years, will seek to 
address the diffi  culties governments and the private sector face in mitigating 
proliferation risks. The paper will conclude by presenting some elements of the 
approach that Project Alpha has taken in seeking to mitigate the risks associated 
with illicit trade.

Technology- based sanctions and export controls have become an increasingly important 
component of the non- proliferation toolset. When implemented to their full effect against 

states with weapons of mass destruction (WMD) programs of concern, they serve to restrict 
access to technologies required to advance their programs and buy critical time for diplomats 

1. Daniel Salisbury is a researcher on Project Alpha, a U.K. government- sponsored effort to engage with 
the private sector on export controls and non- proliferation, based within the Centre for Science and Security 
Studies at King’s College London.
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to work on demand- side factors. They also play a role in deterring states from pursuing such 
capabilities because of the diffi  culties involved and, when this primary level of deterrence 
fails, in detecting their efforts to acquire technology from the international marketplace.

However, the illicit procurement of technologies by states seeking to further their 
prohibited WMD and military programs continues to be a challenge to export control 
regimes and international sanctions. These practices are becoming ever more deceptive 
and exploit increasingly complex international supply chains. Such practices present 
signifi cant challenges to governments and industry. Government has imperfect knowledge 
regarding illicit activities and fi nite resources through which to conduct its work. Mean-
while, resources and information available to companies which produce key, chokepoint 
technologies are also often limited.

It is only by instigating an ongoing and effective dialogue between national authorities 
and the private sector that risk can be effectively mitigated. This sort of dialogue should be 
extended beyond those companies exporting sensitive technologies and may also include 
industries that provide the kinds of ser vices which in turn may facilitate the activities of 
proliferators. This article argues that such dialogues should take the form of “partner-
ships.” Research and outreach being conducted in the United Kingdom under the auspices 
of Project Alpha have taken such an approach and provide examples that are drawn on 
within this paper.2

Illicit Procurement: A Complex and 
Evolving Problem
The past 12 months have seen both Iran and North Korea advance their nuclear and missile 
programs. Iran has continued to expand its centrifuge enrichment capacity and is now also 
enriching uranium to just below 20 percent uranium- 235 at the newer Fordow facility.3 It 
has also continued to expand and test its ballistic missile capabilities, carry ing out a num-
ber of tests of the Shahab- 1, - 2, and - 3 missiles during exercises in July 2012.4 Both of these 
programs are dependent upon the international marketplace for certain high- specifi cation 
materials and components.

North Korea has also been very active in the past year developing its nuclear and 
missile capabilities. Work on these programs seems to have accelerated since the death of 

2. The collection of information used in this paper was conducted through Project Alpha and made 
possible by the generous support of the U.K. Foreign and Commonwealth Offi  ce. The information was col-
lected through interviews with over 50 fi rms, a compliance survey promoted by the U.K. Department for 
Business Innovation and Skills, and discussions with various project stakeholders conducted over a two- year 
period.

3. IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council 
resolutions in the Islamic Republic of Iran, February 2013,  http:// www .iaea .org /Publications /Documents /Board 
/2013 /gov2013 -6 .pdf .

4. Marcus George, “Iran says it test- fi res missiles in war of nerves,” Reuters, July 3, 2012,  http:// www 
.reuters .com /article /2012 /07 /03 /us -iran -nuclear -missiles -idUSBRE8620HF20120703 .
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Kim Jong- il in December 2011. In 2012, two rocket tests  were conducted. These tests may 
well have served the purpose of developing the country’s knowledge and understanding of 
long- range ballistic missile technology. After a failed test in April 2012, the North success-
fully launched a satellite into orbit the following December.5

In 2013, a third North Korean nuclear weapons test was conducted and purportedly 
involved a “miniaturised” and “lighter” device yielding a “greater” explosive force.6 Some-
what ambiguous statements by the North Korean media about the diversifi cation of its 
arsenal, paired with Siegfried Hecker’s 2010 visit to a previously unknown centrifuge 
enrichment plant at the Yongbyon complex, have led to some speculation concerning the 
possible use of high enriched uranium (HEU) in a device.7

Illicit procurement concerns relating to WMD programs are by no means limited to 
Iran and North Korea. There is evidence that entities based in countries such as Paki-
stan, Syria, and China have used such means to acquire technology in the recent past. 
Illicit procurement methods have also allegedly been used in the past by countries 
including India, Libya, Argentina, Brazil, Egypt, South Africa, and Israel to advance 
their programs.8

To return to Iran and North Korea, there are arms embargoes put in place by United 
Nations (U.N.) Security Council resolutions that prevent these countries from openly 
purchasing or transferring military goods and equipment. U.N. Security Council Resolu-
tion (UNSCR) 1929 (2010) provides the basis for this embargo in the Ira ni an case, while 
UNSCR 1718 (2006) provides it in the North Korean case.9 Ira ni an and North Korean 
entities have used deceptive techniques to transfer sensitive goods to other countries as 
well as to acquire them. A number of violations have been documented by the U.N. Panels 
of Experts, which have been set up to monitor member states’ compliance with these 
resolutions.

It is clear throughout that illicit procurement presents a serious challenge to the effi  -
cacy of export control and sanctions regimes. However, preventing these practices, and in 
doing so, slowing down progress in these programs, presents its own diffi  culties for na-
tional authorities and the private sector alike.

5. Justin McCurry and Tania Branigan, “North Korea launches successful rocket in the face of criticism,” 
The Guardian, December 12, 2012,  http:// www .guardian .co .uk /world /2012 /dec /12 /north -korea -launches 
-rocket .

6. Reuters, “North Korea confi rms ‘successful’ nuclear test: KCNA,” February 12, 2013,  http:// www .reuters 
.com /article /2013 /02 /12 /us -korea -north -kcna -idUSBRE91B07I20130212 .

7. Washington Post National Security Blog, “North Korean secrecy on bomb test fuels speculation on 
nuclear advances,” April 1, 2013,  http:// www .washingtonpost .com /world /national -security /north -korean 
-secrecy -on -bomb -test -fuels -speculation -on -nuclear -advances /2013 /03 /31 /f46bda44 -98ae -11e2 -b68f -dc5c4b47e519 
_story _1 .html .

8. International Institute for Strategic Studies, Nuclear Black Markets: Pakistan, A.Q. Khan and the rise of 
proliferation networks (London: IISS, 2007), 43.

9. United Nations, Security Council Resolution 1929 (2010), June 9, 2010,  http:// www .iaea .org /newscenter /focus 
/iaeairan /unsc _res1929 -2010 .pdf, paragraph 8; United Nations, Security Council Resolution 1718 (2006), October 
14, 2006,  http:// www .iaea .org /newscenter /focus /iaeadprk /unscres _14102006 .pdf, paragraph 8.
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Diffi  culties for National Authorities 
and the Private Sector
Illicit procurement activities present a number of unique challenges both to national 
authorities and to exporters. Through the national export control systems in place around 
the world, national authorities attempt to assess the risks associated with exports through 
the licensing pro cess. To do so, they rely on information that they hold within government 
and that is provided by exporters in license applications. Discretionary judgements are 
based on a selection of licensing criteria and on this information.

While exporters face fi nes and possible imprisonment for being found to be noncompli-
ant, the burden and responsibility of assessing individual exports by risk is largely carried 
by national authorities. Through the licensing pro cess, they are frequently forced to make 
diffi  cult decisions about whether certain transfers will jeopardise national security based 
on imperfect information. These particularly controversial transfers are just a few of the 
thousands of licenses that must be issued every year.10

With limited resources in times of economic austerity, the pressure on national authori-
ties to balance the interests of national security and economic growth is higher than ever. 
In this environment, the resources of national authorities have also often decreased in size 
or are under threat. The economic climate has led many governments to cut back spending 
in crucial areas across the board.

For exporters, on the other hand, compliance with export controls can be both time 
consuming and burdensome. Compliance can, in some cases, result in rejecting legitimate 
business as well as illegitimate transactions. Sometimes the costs of applying for, and obtain-
ing, a license outweigh the profi ts to be made in a given business deal. Similarly, when work 
is undertaken on a project and po liti cal circumstances change, a license may not be granted 
when the technology is mature enough to be exported, resulting in lost expenditure.

There are potential diffi  culties both in assessing the risks posed by goods and their 
potential end users. In practical terms, goods are often diffi  cult to classify. Whether or not 
a technology is controlled often requires that consultations are held between compliance 
offi  cers and technical experts. Often, outside assistance is sought from consultancies. This 
assistance can be expensive, and the principal resource that many fi rms have available is 
the control lists, which are extensive and often written in legal and technical language. 
Furthermore, in cases where fi rms are not the original manufacturer but the distributor of 
controlled technologies, necessary expertise with regards to the products is often not 
available in- house, and information must be sought from individual suppliers.

10. The United Kingdom, for example, assesses around 12,000 Standard Individual licenses (2012 fi gure) 
every year; this number declined dramatically with the introduction of open licenses. Department for Business 
Innovation & Skills, “Strategic Export Controls: Country Pivot Report, 1st January 2012– 31st December 2012,” 
 https:// www .exportcontroldb .bis .gov .uk /eng /fox /!STREAM ?id=BU3Tox _E1nywMya6 & stid=BU3Tog _E1nywMya6 
& app _mnem=sdb & mode=view & xfsessionid=sid _BU3Tof _E1nywMya6.
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There are no easy answers when conducting due diligence. Lists and designations can 
be a helpful starting point; however, not all entities are listed. Entities frequently change 
their trading names when they are placed on lists. Up- to- date and reliable information is 
often not available in open sources regarding the activities of front companies, and govern-
ments are sometimes reluctant to provide such information, especially when it may com-
promise ongoing intelligence efforts. In fact, screening orders against lists can often 
provide exporters with a false sense of security regarding the bona fi des of potential end 
users when they are not listed.

In short, the risks exporters face are not always obvious. Ira ni an and North Korean 
procurement agents do not usually approach industry directly, and entities attempting to 
supply sanctioned programs are obviously not open regarding their intentions. Supply 
chains are long and complex, with orders coming from numerous distributors and inter-
mediaries. Compliance is a burdensome endeavour: signifi cant staff time and resources 
are required to establish and to maintain a compliance system.

OTHER INDUSTRIAL SECTORS

It is not only exporters of tangible and intangible technology that need to comply with 
sanctions. A number of other industries can and have, in the past, been exploited by those 
seeking to advance WMD programs by pro cessing fi nancial transactions, transporting 
sensitive goods, and providing insurance.11 This has been increasingly recognised in 
recent years by states, the United Nations, and other bodies. UNSCR 1540 (2004) recognised 
the importance of putting in place controls to prevent the “fi nancing, and transporting that 
would contribute to proliferation.”12

In these sectors, ser vice providers such as banks and insurance companies must com-
ply with two broad types of sanctions relating to WMD proliferation. The fi rst are put in 
place to prevent these industries from facilitating the work of WMD proliferators by di-
rectly denying ser vices. In this regard, sanctions attempt to prevent proliferation fi nancing 
by prohibiting fi rms from conducting business with a number of listed entities. U.N. sanc-
tions on Iran, for example, list a number of entities that have been directly involved in 
Iran’s WMD programs, such as those affi  liated with the Islamic Revolutionary Guard 
Corps.13

These industries must also comply with sanctions that are more punitive and unilateral 
in nature. These have been put in place by, for example, the United States and the Eu ro pe an 
 Union to damage the Ira ni an economy and to exert pressure on the government to alter its 
nuclear path. More recent decisions by the United States and Eu ro pe an  Union to impose 

11. Jonathan Brewer, “The private sector plays an important role in delaying the development of the 
Ira ni an nuclear programme,” Bulletin of the Atomic Scientists, November 30, 2010,  http:// www .thebulletin .org 
/web -edition /roundtables /iran -and -the -west -next -steps .

12. United Nations, Resolution 1540 (2004), April 28, 2004,  http:// www .treasury .gov /resource -center /sanctions 
/Documents /1540 .pdf .

13. See, for example, United Nations, Security Council Resolution 1929 (2010), June 9, 2010,  http:// www .iaea 
.org /newscenter /focus /iaeairan /unsc _res1929 -2010 .pdf .
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increasingly stringent sanctions on Iran’s oil and gas sector and a frequently changing 
business environment has made compliance complex.14

For the most part, compliance with sanctions for these sectors involves screening 
customers against the various lists of sanctioned entities. There are defi nite synergies with 
customer due diligence required by the ongoing focus on Counter Financing of Terrorism 
and Anti- Money Laundering efforts.15 However, a number of further diffi  culties facing 
these ser vice providers that are more specifi c to counter- proliferation efforts can be con-
sidered. In most cases, the nature of the business conducted by these institutions is quite 
far removed from the actual goods that form part of the transaction they are facilitating. In 
fact, the Financial Action Task Force, an intergovernmental group based in Paris, noted 
that “today, fi nancial institutions have far less information about end users and ultimate 
end uses of items underlying fi nancial transactions.”16 There are also diffi  cult questions for 
insurance providers that relate to appropriate levels of due diligence. For example, how far 
do a fi rm’s business partners need to be considered to mitigate reputational risks fully?

Compromises: Balancing 
Free Trade and Security
Export controls and sanctions are clearly important supply- side non- proliferation tools. 
However, compliance with export controls and sanctions only goes some of the way toward 
achieving non- proliferation objectives. Compliance is essentially a legal term: fi rms can 
either be compliant or noncompliant with export control or sanctions legislation. Compli-
ance with the legislation does not necessarily prevent the transfer of sensitive goods from 
occurring.

In this regard, export controls and sanctions represent governments’ and the interna-
tional community’s attempts to balance the interests of free trade and security. It is 
neither eco nom ical ly desirable nor administratively possible to control all of the technol-
ogy that could potentially contribute to WMD or military programs. A line has to be 
drawn somewhere, and the control lists that are maintained by national authorities 
represent this line.

Efforts have been made internationally to harmonize national efforts. Supplier regimes 
such as the Nuclear Suppliers Group, Missile Technology Control Regime, Australia Group, 
and Wassenaar Regime maintain control lists at the international level that members must 
adhere to and nonmembers may choose to use to build their national lists. The technology- 
based sanctions regimes put in place against Iran and North Korea by the U.N. Security 

14. Justyna Pawlak, “EU Sanctions target Iran oil, gas, tanker companies,” October 16, 2012,  http:// www 
.reuters .com /article /2012 /10 /16 /us -iran -nuclear -eu -idUSBRE89F08N20121016 .

15. Financial institutions and insurance companies must screen customers to ensure that they are not 
listed by the United States or other governments for involvement in terrorist activities or money laundering.

16. Financial Action Task Force, Typologies Report on Proliferation Financing, June 18, 2008, 7,  http:// www 
.fatf -gafi  .org /media /fatf /documents /reports /Typologies %20Report %20on %20Proliferation %20Financing .pdf .
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Council also represent efforts to harmonize supply- side controls internationally. Both the 
international regimes and U.N. sanctions are the product of international po liti cal discus-
sions, and hence are often born of compromise.

Similarly, various control lists, at national and international levels, represent a compro-
mise forged between economic and security interests. At the heart of this compromise is 
the “dual- use problem.” A large number of controlled goods have applications in other 
industries. Take, for example, carbon fi bre in gas centrifuges or racing bikes and fi shing 
rods; valves and control systems in centrifuge plants or soft drink bottling plants; fermen-
tation vats in a biological weapons programme or a brewery. Drawing the line as to which 
dual- use technologies require, or can be subjected to, controls is often diffi  cult.

In fact, analysis regarding Iran’s WMD programs highlights that control lists and 
control thresholds are a social construction and one that in itself infl uences proliferators’ 
behavior. In the 2011 report prepared by the U.N. Panel of Experts on Iran, it was noted that 
“Iran is seeking to procure equipment and technology that fall below the thresholds for 
listed items, but which are still useful, in an effort to evade sanctions while maintaining its 
nuclear activities.”17 With Iran actively seeking non- controlled items, the risk that fi rms 
could inadvertently supply the Ira ni an program is very real.

Similarly, fi rms can only go so far with due diligence. Most export control legislation 
includes a clause that “if you know or suspect” that your goods will be used in a WMD 
program, a license is required. However, if fi rms are exporting non- controlled goods and 
have no reason to suspect that this may be the case, they are under no obligation to apply 
for a license. Therefore, fi rms could ship goods of use in a WMD program without seeking a 
license and still be “compliant” in theory.

There is a second way in which a fi rm could, theoretically, unwittingly conduct compli-
ant business with entities seeking to transfer their goods to a WMD program. In this case, a 
fi rm applies for an export license, and the application is successful. As long as the fi rm 
adheres to the terms of the license, they are conducting “compliant” business. However, 
holding the relevant license is not enough to prevent goods from being diverted or tran-
shipped by entities to a WMD program.

Crucially, national authorities are not always correct. As discussed, the challenges the 
authorities face are signifi cant. They have imperfect information, since illicit procurement 
operations and the entities involved shift rapidly and resources are limited. National 
authorities could, in theory, issue a license in error. In cases such as this, it is likely that the 
fi rm had a greater understanding of its product, regular customer base, and supply chain 
that it was not legally obliged to provide but could have been of benefi t to the national 
authority when carry ing out a risk assessment of the export.

17. United Nations, Panel of Experts Established Persuant to Resolution 1929 (2010) Final Report, May 2011, 
22,  http:// a -pln .org /wordpress /wp -content /uploads /2011 /05 /2011 -05UNpanelofexpertsreportonIran -1 .pdf .
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Existing Levels of Knowledge 
and Good Practice
The formidable challenges that the private sector faces have been met by a growth in 
related knowledge and good practice among compliance professionals within industry. 
However, this good practice and expertise have not necessarily developed in the industrial 
sectors that are targeted by those seeking to procure proliferation- sensitive technologies 
illicitly. Some of the factors that have driven the development of this expertise and good 
practice and the types of companies in which it has developed will be explored below.

As discussed above, compliance with legislation can be burdensome, and it often re-
quires resources to train personnel, to put in place systems and pro cesses, to purchase 
outside assistance, and to pay for staffi  ng costs. These resource requirements mean that 
larger companies with high value and signifi cant volumes of exports are more able and 
likely to invest in compliance, without it becoming too burdensome.

The type of industrial sector within which a fi rm operates can also be an important 
factor in driving export compliance practices. Certain industrial sectors export goods that, 
because of their nature, could more obviously be used for malicious ends. Owing to the 
more extensive legal requirements associated with these industries, they tend to be more 
aware of their obligations. For example, manufacturers and exporters of arms can obvi-
ously be used to jeopardize a state’s national security or to fuel violence and instability in 
confl ict zones around the world. Owing to this fact, the need for compliance is perhaps 
more obvious. A second example relates to fi rms that construct nuclear reactors or the 
large components that are used in them. The international legal framework surrounding 
the civil nuclear trade is extensive, with transfers of more sensitive trigger list items 
requiring nuclear cooperation agreements or individual government- to- government 
assurances.18 The nature of civil nuclear power also requires fi rms to consider other com-
pliance areas relating to safety and nuclear security. This can make fi rms more aware of 
compliance obligations in general.

These two factors often mean that the most developed and well- resourced compliance 
programs are found in the large defense, nuclear, and aerospace exporters. It is these types 
of fi rms that are able to expend signifi cant resources on compliance. This means that such 
fi rms can send staff on expensive training courses, purchase software packages, and bring 
in con sul tants to assess their systems. They often have large and well- resourced compli-
ance departments and individuals responsible for each territory in which they operate.

However, these large defense, nuclear, and aerospace companies often do not produce 
goods that countries are seeking to purchase by illicit means. There have been no publi-
cally disclosed cases of Iran or North Korea attempting to purchase large pieces of fi nished 

18. The Nuclear Suppliers Group (NSG) guidelines feature a trigger list of more sensitive items and a 
dual- use list. The NSG trigger list can be found in the Nuclear Suppliers Group’s Guidelines for Nuclear Trans-
fers,  http:// www .nuclearsuppliersgroup .org /Leng /PDF /infcirc254r11p1 .pdf .
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military hardware, complete nuclear facilities, or aircraft for military uses from large 
international conglomerates in recent years.

NEGATIVE EXPERIENCES

Unfortunately, the other area where good practices and signifi cant expertise can be found 
is where there have been bad experiences in the past. Two main types of bad experiences 
can be considered  here: instances of non- compliance and involvement in illicit trade (the 
two categories are obviously not mutually exclusive).

The risks associated with non- compliance vary based on the severity of the par tic u lar 
case, the jurisdiction in which it occurred, and the goods involved. Early disclosure to the 
national authority can lead to less stringent penalties. However, non- compliance can lead 
to fi rms being fi ned and, in more extreme cases, staff can also be given jail sentences.19 
Firms that have been forced to disclose an instance of non- compliance or have been found 
to be non- compliant have usually learned from the experience. If a compliance program 
was already in place, they have taken efforts to strengthen it. If compliance was being 
conducted on an ad hoc or order- by- order basis before, a bad experience can encourage a 
fi rm to be more systematic in approach.

Negative experiences stemming from a fi rm’s involvement in illicit trade can also cause 
businesses to reassess their compliance activities. However, as discussed, this involvement 
does not always constitute an instance of non- compliance. While involvement may not result 
in fi nancial and legal penalties imposed by national authorities, the reputational damage can 
be extensive. When fi rms have been named as having supplied the Ira ni an nuclear program, 
it can be impossible to remove these stories from print or online media.

Enterprise and Industrial Sectors at Risk
Given that the large defense, nuclear, and aerospace companies that are not targeted by 
proliferators have suffi  cient resources to undertake compliance activities, one need only 
look to their supply chains to fi nd the types of fi rms that represent a risk. While a large 
number of factors infl uence a fi rm’s export compliance practices, and it is not possible to 
present a profi le of companies at risk, it is possible to consider some of the factors that may 
be of greatest importance.

As previously mentioned in relation to good practices, fi rm size is an important vari-
able. Smaller fi rms clearly have limited resources to put into compliance and non- 
proliferation purposes. There are many small fi rms varying in size from 10 employees to 
100– 200 that are involved in producing dual- use technologies in the United Kingdom and 
around the world. Finding the time to undertake best- practice compliance or to go beyond 
the legal requirements is more diffi  cult for these smaller fi rms.

19. See, for example: Bureau of Industry and Security, Don’t let this happen to you!, September, 2010,  http:// 
www .bis .doc .gov /complianceandenforcement /dontletthishappentoyou _2010 .pdf .
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In terms of fi rms targeted for WMD proliferation, they tend to produce a number of key 
chokepoint technologies that proliferators cannot produce for themselves. These technolo-
gies include, but are not limited to, those listed below (some more specifi c examples are 
provided):20

• alloys (aerospace grade aluminium, maraging steel)

• carbon fi bre (and manufacturing equipment)

• valves and fl ow systems (bellows sealed valves)

• certain electronic components (frequency changers or inverters)

• machine tools (fl ow forming machines, multi- axis machine tools).

In terms of the types of goods that fi rms at risk may produce, the risks might be less 
obvious. They often produce or distribute dual- use technologies or technologies that have 
uses across industrial sectors. Because of the multiplicity of uses, the risks associated with 
these products are less clear- cut. They may produce raw materials rather than fi nished 
products such as alloys, carbon fi bre, or chemicals. Within their full product range, con-
trolled goods or those with potential uses in a WMD or military program may constitute a 
minority.

Past experience with exports and export compliance is also an important factor. When 
fi rms are beginning to expand their business and export for the fi rst time, they may not 
have experience identifying suspicious enquiries. Similarly, if a fi rm conducts most of its 
business domestically rather than internationally, its compliance staff may have less 
experience handling these types of issues.

One par tic u lar weak point in supply chains is the distributors of proliferation- sensitive 
and, often, dual- use technologies.21 They do not necessarily have the knowledge or techni-
cal expertise regarding the product and its possible end uses. If they distribute a variety of 
different types of products, they do not necessarily have the knowledge regarding the 
customer base that manufacturers have. Moreover, reputational risks may be less of a 
concern if their company’s name is not on the products they are exporting.

Beyond Compliance: Mitigating Reputational Risk
It is clear that a beyond- compliance approach is necessary to prevent fi rms’ technology 
from falling into the hands of WMD proliferators and to avoid reputational risk. Given 
that this is the case, there are a number of identifi ed tangible steps that would allow fi rms 

20. Elements of this list have been taken from United Nations, Panel of Experts Established Pursuant to 
Resolution 1929 (2010) Final Report, May 2011, 21,  http:// a -pln .org /wordpress /wp -content /uploads /2011 /05 /2011 
-05UNpanelofexpertsreportonIran -1 .pdf .

21. For an example of where witting and unwitting distributors featured extensively in illicit procurement 
attempts on an electronic company, see Daniel Salisbury & David Lowrie, “Targeted: A case study in Ira ni an illicit 
missile procurement,” Bulletin of the Atomic Scientists, May/June 2013.
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to go beyond compliance and prevent their goods from making their way to programs of 
concern. Project Alpha in the United Kingdom has worked with key industry stake holders 
to list these steps through its partnership initiative, a number of which are explored  below.22

Compliance system. Firms need to put into place a compliance system that takes into 
account proliferation risks, and not just those posed by non- compliance. An example  here 
may be to fl ag goods that may be of use in a WMD program but sit under the control thresh-
old. Incoming orders should be screened against red- fl ag indicators as well as various 
denied party lists. Sales staff should be trained to look for inconsistencies in inquiries (for 
example, relating to the goods’ technical specifi cations and possible end uses).

Key business partners. Firms should make sure that their key business partners take 
compliance and non- proliferation seriously. There is no point in fi rms putting in place an 
illicit procurement- resistant compliance system if their distributors do not do the same. 
There are ways that fi rms can work with their distributors: for example, compliance staff 
could share their experiences, or the manufacturer’s engineers and technicians could brief 
the staff of their distributers on the technical specifi cations, control status, and potential 
uses of their products.

Suspicious inquiries. Firms should set up a systematic pro cess for identifying, logging, 
and sharing information regarding suspicious inquiries. When a fi rm receives a request 
for a product and cannot verify the bona fi des of potential end users or end uses, the infor-
mation should not be discarded. First, it should be shared with the appropriate elements of 
the national authority. Second, information should be shared with other companies in the 
same sector in order to make sure that they are aware of the latest risks. There are clear 
sensitivities on a commercial level in this area; however, new methods should be developed 
that will allow information to be shared while taking these sensitivities into account. After 
all, in many regards it is the reputation of entire industrial sectors, not just individual 
companies, at stake.

Intangibles. Firms also need to give full consideration to issues related to information 
and intangibles. Firms should ensure that a systematic pro cess for assessing the risks 
relating to sensitive design and production information is put in place and adhered to.

Conclusion: Partnerships and 
Engaging Supply Chains
It is clear that the relationship between national authorities and the private sector is cru-
cial to achieving non- proliferation goals. Export controls and sanctions need to be effec-
tively implemented to help prevent technology from being transferred to programs of 

22. A list of the principles being disseminated by Project Alpha through the Partners initiative can be 
found at  http:// www .kcl .ac .uk /sspp /departments /warstudies /research /groups /csss /alpha /About -the -Project /Flyer 
-05nov .pdf .
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concern. However, as this paper has illustrated, compliance with these regulations alone is 
not suffi  cient to prevent goods from being illicitly procured. As has been discussed, there 
are signifi cant diffi  culties both for national authorities and the private sector in ensuring 
compliance with existing regulations and going beyond the legal requirements.

An ongoing dialogue needs to be generated and maintained between national authori-
ties and the private sector. Both parties possess information that would benefi t the other. 
However, there are signifi cant sensitivities to overcome in sharing information. Govern-
ments often cannot be fully open for fear of compromising intelligence efforts or sharing 
sensitive technical information. Similarly, there are commercial sensitivities pertaining to 
the sharing of information by fi rms with their competitors. In this regard, relationships 
need to be built upon trust. A third party can be useful in working toward this.

In the United Kingdom, Project Alpha has been sponsored by the British government to 
play a facilitating role. In so doing, it has sought to engage with industry and to spread 
best- practice compliance and beyond- compliance non- proliferation practices across indus-
tries and throughout the supply chain. Alpha is focusing on the sectors at risk, and specifi -
cally those targeted by sanctioned WMD programs, to try to spread good practices before 
fi rms have negative experiences. The project will be launching a “Partnership” initiative 
and asking fi rms to work together, as well as alongside the national authorities, to mitigate 
risks. Partners are being asked to work toward implementation of some of the beyond- 
compliance principles discussed above.

Using reputational risk as a driver and exploiting supply chain links seems to be an 
effective method for disseminating best practices. If a company’s supplier or customer 
reiterates the importance of mitigating reputational risk fully through effective beyond- 
compliance practices and links it to the terms of their business, such practices can become 
widespread. Crucial to this effort are the large defense, nuclear, and aerospace companies. 
They are the primary customers for many of the smaller fi rms that produce proliferation- 
sensitive technologies, and they can, and in some cases do, use their resources and leverage 
to assist their suppliers.

Industry is indeed, as it has often been described, the “fi rst line of defense” against 
proliferation procurement. Targeted engagement of the fi rms that produce proliferation- 
sensitive goods is necessary to prevent illicit transfers. Supply chain links and reputational 
risk can be harnessed to help to spread principles through supply chains. While preventing 
illicit procurement will by no means solve the Ira ni an or North Korean nuclear crises, it 
can slow down programs and will hopefully give further time for diplomatic solutions to 
be pursued.
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Th e Intrinsic Value of the Triad
Rachelle Smith1

The United States’ nuclear triad consists of intercontinental ballistic missiles, 
sea- launched ballistic missiles, and long- range bombers. Each “leg” of the triad 
has provided unique contributions to the assured protection of the United 
States and its allies for over 50 years. There are many discussions about the 
triad, its role, and its necessity as a part of the United States’ national policy; 
however, there are many implications for the United States and its allies and 
adversaries that must be assessed when reviewing the options for reductions in 
nuclear forces. While living in a world with changing threat environments and 
the inability to predict the future geopo liti cal circumstances, it is important to 
maintain credible strategic deterrence options. To limit or break the triad 
would likely cause proliferation, decreased global stability, and an increase in 
the possibility of the use of nuclear weapons in anger. The United States should 
maintain a strong, credible, and diverse nuclear deterrent in an increasingly 
unstable world with evolving threat and deterrence requirements.

The Current Nuclear Triad
The United States’ nuclear triad consists of three legs. The intercontinental ballistic missile 
(ICBM) force is comprised of 450 Minuteman III (MM III) missiles dispersed in three wings: 
Malmstrom Air Force Base (AFB) Montana, Minot AFB North Dakota, and F. E. Warren AFB 
Wyoming. The development program for MM III started in 1966, with the fi rst test launch 
in August 1968; the fi rst squadron deployment began in April 1970.2 Guidance system 
replacement, propulsion system replacement, command and control system upgrades, and 
other changes have been accomplished through Life Extension programs starting in 1998, 
continuing through the present day.3 The implementation of these modifi cations and 

1. Northrop Grumman Corporation, rachelle.smith@ngc.com. Rachelle Smith has a BS degree in 
electrical engineering from the University of Nevada, Reno; she is a systems engineer at Northrop Grum-
man supporting sustainment of and modifi cation programs for the Minuteman III ICBM system to ensure 
they are rigorously scrutinized and implemented to meet all nuclear safety and security requirements 
dictated by the Air Force.

2. “The Minuteman III ICBM,” The Nuclear Weapon Archive: A Guide to Nuclear Weapons, Last updated 7 
October 1997,  http:// nuclearweaponarchive .org /Usa /Weapons /Mmiii .html .

3. “U.S. Nuclear Modernization Programs,” Arms Control Association, August 2012,  http:// www .armscontrol 
.org /factsheets /USNuclearModernization .
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upgrades continues to keep the ICBM force on alert 24 hours a day, seven days a week with 
an exceptionally high level of availability, and in turn it allows the ICBM force to continue 
to provide nuclear deterrence for the United States and extended nuclear deterrence to its 
allies through 2030 and beyond.

The sea- launched ballistic missile (SLBM) leg of the triad consists of 288 Trident II D-5 
missiles deployed on 12 Ohio- class submarines.4 There are 14 operational submarines in 
all; two are kept in dry docks for maintenance or repair, eight are deployed in the Atlantic 
Ocean, and six are deployed in the Pacifi c Ocean.5 The Trident II D-5 development contract 
began in October 1983, was fi rst test launched in January 1987,6 and was fi rst deployed on 
the USS Tennessee in 1990.7 Life Extension programs for the Trident II D-5 began in 2002 
and continue today, upgrading aging components and improving the system. The United 
States’ SLBM force is expected to remain in ser vice until 2042 and possibly beyond.

The bomber leg of the nuclear triad consists of 44 combat- coded B-52 Stratofortresses8 
and 20 B-2 Spirits. The B-52s are based at Minot AFB North Dakota and Barksdale AFB 
Louisiana; the B-2s are based at Whiteman AFB Missouri. The development contract for 
the B-52 started in April 1952, with its fi rst fl ight occurring in 1954. The B-52 entered 
ser vice in 1955, and the last B-52 bomber was delivered to the Air Force in October 1962.9 
The B-52 force is expected to extend beyond 2040. The B-2 Spirit is a bomber with unique 
stealth capability. The B-2 development contract began in November 1981, its fi rst fl ight 
was in July 1989, and it was fi rst delivered to the Air Force in December 1993.10 The B-2 is 
currently going through modest modernization efforts that are expected to extend its 
ser vice life to the late 2050s.

The Triad Remains Necessary and Relevant
COLD WAR ERA

The traditionally defi ned Cold War may be over; however, the global threat environment is 
ever- changing and nuclear deterrence continues to provide a large role in global stability. 
Currently, there are multiple countries that have gained nuclear weapon capabilities, and 

4. “Sea Based Leg— Trident II Missiles,” The Center for Arms Control and Non- Proliferation,  http:// armscontrol 
center .org /assets /pdfs /TridentIIFactSheet .pdf .

5. Alexei Arbatov and Vladimir Dvorkin, “The Great Strategic Triangle,” Carnegie Endowment for Interna-
tional Peace, April 1, 2013,  http:// carnegieendowment .org /2013 /04 /01 /great -strategic -triangle /fvby # .

6. “Trident II D-5 Fleet Ballistic Missile Background,” GlobalSecurity .org, Last modifi ed 24 July 2011,  http:// 
www .globalsecurity .org /wmd /systems /d -5 -bkg .htm .

7. Ibid.
8. “B-52 Stratorfortress,” Federation of American Scientists,  http:// www .fas .org /programs /ssp/man/usw 

pns /air /bombers /b52 .html .
9. “B-52 Stratofortress,” U.S. Air Force, December 4, 2012,  http:// www .af .mil /information /factsheets /factsheet 

.asp ?id=83 .
10. “The B-2 Spirit Stealth Bomber Turns 20,” Northrop Grumman Corporation, July 21, 2009,  http:// www 

.northropgrumman .com /Capabilities /B2SpiritBomber /Documents /pageDocuments /B -2 _20th _Anniversary _Fact 
_Shee .pdfhtml .
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additional countries rapidly developing the capabilities.11 With the ever- evolving dynamics 
of the world and nuclear weapons, the world is migrating to a  whole group of new multi-
state participants with nuclear weapons.

PRESENT- DAY NUCLEAR- CAPABLE COUNTRIES

In 2010 Rus sia developed the RS- 24 Yars ICBM, and they are currently developing the 
RSM- 56 Bulava SLBM.12 They have recently completed training missions with their 
nuclear- capable long- range bombers and have completed maneuvers transporting 
strategic and tactical nuclear weapons near Eu rope as recently as February 2013.13 
Rus sia has embarked on their most robust nuclear weapons modernization program 
since the end of the Cold War.

China has been developing, expanding, and testing their nuclear weapon capabilities 
since the Cold War. As recently as November 2012 China tested their long- range ICBM, the 
DF- 31A.14 They continue to test their JL- 2 SLBM,15 which has target coverage crossing much 
of the United States. These missiles, along with their numerous other operational systems, 
have ranges covering most of the globe. They are also developing systems such as the road 
mobile DF- 41 ICBM, with a range greater than 14,000 km.16 China has the capability to 
reach not only U.S. allies but the United States itself with its long- range nuclear ballistic 
missile targeting capabilities, shown in fi gure 1.

India, Pakistan, North Korea, and Iran are developing and increasing their nuclear 
capabilities. India, for example, has the Agni- V and Agni- VI ICBMs. The Agni- V was test- 
fi red in April 2012 and has a range of 5,500 km,17 and the Agni- VI is in development and is 
expected to reach a range of 10,000km18 (fi gure 2).

These missiles will be able to target parts of the United States as well as U.S. allies. It 
appears India is enhancing its capabilities for threats outside its traditional areas of con-
cern. Pakistan is said to be developing the Taimur ICBM, which is believed to have a range 
of 7,000 km. Pakistan continues to produce fi ssile material for nuclear weapons as well as 
deploy additional delivery vehicles. The risk of internal and regional instability in Paki-
stan is concerning due to the possible loss of security of Pakistan’s nuclear weapons and 

11. International Panel on Fissile Materials, Reducing and Eliminating Nuclear Weapons: Country Perspectives 
on the Challenges to Nuclear Disarmament (2010),  http:// fi ssilematerials .org /library /gfmr09cv .pdf .

12. David C. Isby, “Rus sia Continues ICBM Upgrades,” Defense & Security Intelligence & Analysis: HIS Jane’s, 
June 26, 2012,  http:// www .janes .com /products /janes /defence -security -report .aspx ?id=1065969067 .

13. Bill Gertz, “Rus sians Conduct Huge Nuke Drill,” The Washington Free Beacon, March 5, 2013.
14. Bill Gertz, “Missile Mania,” The Washington Free Beacon, December 4, 2012.
15. “Annual Report to Congress: Military and Security Developments Involving the People’s Republic of 

China 2012,” Offi  ce of the Secretary of Defense, May 2012,  http:// www .defense .gov /pubs /pdfs /2012 _CMPR _Final 
.pdf .

16. “China successfully test- fi res new nuclear- capable ICBM,” Press Trust of India, August 28, 2012,  http:// 
www .business -standard .com /article /international /china -test -fi res -new -nuclear -capable -icbm -112082902018 _1 
.html .

17. “India Media Hail Agni- V Long- Missile Launch,” BBC News India, April 20, 2012,  http:// www .bbc .co .uk /
news /world -asia -india -17781198 .

18. “India will launch Agni VI next, says DRDO,” Deccan Chronicle, May 27, 2012.
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nuclear weapons material in the event of a crisis or governmental shift of power.19 North 
Korea, Iran, and possibly others are also actively pursuing or developing nuclear weapon 
capabilities.

U.S. reports indicate there  were over 100 foreign ballistic missile fl ight tests in 2007. Most 
of these tests took place in Iran, China, and Rus sia.20 This seems to contradict certain asser-
tions that nuclear weapons have become obsolete. Governments, po liti cal paradigms, and 
global threat environments are constantly changing; all of these factors need to be assessed 
often to determine what is necessary for effective nuclear deterrence. General Chilton has 
stated, “The purpose of a deterrence force is to create a set of conditions that would cause an 
adversary to conclude that the cost of any par tic u lar act against the United States of America 
or its allies is far higher, far far higher than the potential benefi t of that act.”21 This is a very 
real and relevant issue facing the current, volatile world. The United States should continue 
to evaluate its deterrence requirements based on the ever- changing threat environment.

20. “Executive overview : Jane’s Strategic Weapon Systems,” Defense & Security Intelligence & Analysis: IHS 
Jane’s July 3, 2008,  http:// www .janes .com /products /janes /defence -security -report .aspx ?id=1065926674 .

21. General Kevin P. Chilton, “Challenges to Nuclear Deterrence,” September 13, 2010,  http:// www .af .mil 
/shared /media /document /AFD -100914 -045 .pdf .

19. Paul K. Kerr and Mary Beth Nikitin, Pakistan’s Nuclear Weapons: Proliferation and Security Issues 
(Washington, DC: Congressional Research Ser vice, March 19, 2013).

Figure 1 China’s Current Nuclear- Targeting Capabilities

“Annual Report to Congress: Military Power of the People’s Republic of China 2007,” Offi  ce of the Secretary of Defense, 
Fiscal Year 2000.
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TRIAD ATTRIBUTES

There are 17 attributes that a Department of Defense (DoD) study determined to be essen-
tial for an ideal weapon system (table 1).22 It can be seen that no single component of the 
triad covers all the DoD attributes in de pen dently; however, as a triad, all attributes are 
covered.

There exists a synergistic relationship between the three legs of the triad. Each of the 
three systems’ unique capabilities, when combined, provides a comprehensive defense 
force that cannot reasonably be defeated in a nuclear exchange. Having three legs also 
guards against a single failure mode that could affect the entire U.S. nuclear deterrent 
force. For example, if an essential component of the ICBM force was faulty and caused the 
ICBM leg of the triad to be taken offl  ine, the other legs of the triad would continue to pro-
vide deterrence until the ICBM force was fully restored. The three legs of the triad also 
provide fl exibility to shift targets based on the current force status.

This same synergistic relationship of the triad helps defend against a full- scale attack 
on the United States and its allies. The geo graph i cally dispersed ICBM force inextricably 
complicates any potential enemy’s targeting calculus with a large buffer of targets that are 
hardened against a multiple, direct, nuclear attack. This forces population centers, po liti cal 
targets, and industrial centers to become secondary targets to a potential adversary 

22. “Minuteman Weapon System History and Description,” TRW Systems, July 2001,  http:// www .scribd 
.com /mobile /doc /7362073 .

Figure 2 India’s Agni Missile Target Range

“Agni Missile Range Comparison,” Wikimedia, August 2, 2012,  https://commons.wikimedia.org/wiki/File :Agni_Missile 
_Range_comparison.svg.
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seeking to attack the United States, as the ICBM leg would need to be completely defeated in 
order for a fi rst strike to be effective. SLBMs offer a survivable force to ensure the United 
States a second- strike capability. Bombers offer in- fl ight survivability, fl exibility, and 
visual target discrimination. Bombers also offer a very clear signal of national intent 
through forward deployment and recall capability.

Maintaining a Triad
The cost to maintain the current triad is estimated to be about $11.4 billion per year, or 2.4 
percent of the total DoD annual bud get.23 Maintaining and upgrading the components of 
the triad is essential in keeping a credible and robust nuclear force. Even though the triad 
as an entity is aging, sustaining the current weapon systems that make up the triad is 
exceptionally inexpensive in comparison to developing replacement systems.

When looking at reports from the rest of the nuclear- capable world, it is apparent they 
are investing in and expanding their nuclear capabilities, as previously indicated. It is 
diffi  cult to assess the value of a weapon system that has never been actively utilized in a 
nuclear exchange; however, that precise value should not be forgotten in that assessment. 
Senator Hoeven expressed it well when he stated, “Ironically, the triad’s biggest enemy 

23. Dana Johnson, Christopher Bowie, and Robert Haffa, “Triad, Dyad, Monad? Shaping the US Nuclear 
Force for the Future,” Mitchell Institute for Airpower Studies, December 2009,  http:// www .afa .org /mitchell /reports 
/MP5 _Triad _1209 .pdf .

Table 1 Ideal Weapon- System Attributes

ICBM: 
Minuteman III

SLBM: 
Trident II

Bombers: 
B-52s, B-2s

Range X X X
Payload X X X
Accuracy X X X
Penetration X X
Flexibility X X X
Communications X X
Reliability X X
Security X X
Recall X
Availability X
Survivability X X
Post Attack Life X X
Assessment X
Reaction Time X X
Collateral Damage X X
Arms Control X X X
Crisis Management X



138  |  STEPHANIE SPIES AND SARAH WEINER

today is its own success, which makes it easy to take for granted.”24 The cost of maintaining 
the current triad is far less than the cost of a deterrence failure. The impact would be 
monumental; eco nom ical ly, to national security, and most consequently, in an unimagi-
nable loss of human life.

Implications of Reduction or Loss of Capability
There are many discussions and studies concerning the triad’s role and value to the United 
States and its allies. Proposals for deep reductions of nuclear weapons in the world on a 
path to eliminate all nuclear weapons, or possibly moving away from the proven triad 
concept by eliminating portions of one of the legs of the triad, are both part of these 
discussions. Three options of reduction are considered: U.S. and Rus sian bilateral reduc-
tions, U.S. unilateral reductions across the entire triad, or elimination of one or more legs 
of the U.S. triad.

First, if U.S. and Rus sian bilateral reductions go too low, other nations, such as China, 
will have the opportunity to reach parity, and this would incentivize them to expand their 
nuclear arsenal. Nations with smaller nuclear arsenals will have the opportunity to have 
signifi cant gains by building a few weapons, making it easier for them to threaten the 
United States and Rus sia. This would increase global tensions and strategic instability. 
Allies will experience national insecurity knowing the U.S. nuclear umbrella is much 
smaller. These allies may decide to develop indigenous nuclear weapon capabilities due to 
the lack of a credible nuclear guarantee from the United States. Reductions in the U.S. 
nuclear deterrent would also result in fewer targets for U.S. adversaries. This would make 
it easier to eliminate a secondary strike capability and encourage the targeting of the U.S. 
industrial and population centers.

Second, if the United States pursues unilateral reductions and relinquishes parity with 
Rus sia, it could result in strategic instability. This will result in a disadvantage to the United 
States in global po liti cal negotiations and military confl icts and could cause the United 
States to be subjected to nuclear blackmail. History shows that Rus sia has not followed the 
lead of the United States in disarmaments; for example, during the Presidential Nuclear 
Initiatives of the 1990s, the United States deeply reduced its tactical nuclear weapons, while 
Rus sia did not and has maintained its tactical nuclear weapons at the same level.25

Finally, if the United States chooses to eliminate one or more legs of the triad rather 
than making fact- based force decisions, the United States will lose the comprehensive 
coverage of all the ideal weapon system attributes, the diversity of the system, and ulti-
mately all of the synergistic benefi ts previously mentioned.

24. Senator John Hoeven, “The Continuing Case for the Nuclear Triad,” February 2013,  http:// www .afa 
.org /hbs /transcripts /2013 /Feb %206 %20 - %20Hoeven .pdf .

25. Michaela Dodge and Baker Spring, “The United States Must Not Concede the Rus sian Position on Tactical 
Nuclear Weapons,” The Heritage Foundation, February 8, 2012,  http:// www .heritage .org /research /reports /2012 /02 
/us -strategy -on -russias -tactical -nuclear -weapons.



PROJECT ON NUCLEAR ISSUES  | 139

Conclusions
It has been said that the triad is not in use and should be eliminated; this statement could 
not be further from the truth. The triad has been in use every day, 24 hours a day, seven 
days a week, 365 days a year since the 1960s, operating safely, securely, reliably, and effec-
tively. The triad has been totally successful in providing national security to the United 
States and extended deterrence to its allies with a creditable, robust nuclear deterrent. Any 
concern by U.S. allies regarding the credibility of the U.S. nuclear guarantee could result in 
nuclear proliferation. To limit or break the triad would most likely cause proliferation, 
decrease global stability, and increase the possibility of nuclear weapon use. The triad 
provides the most comprehensive and fl exible deterrence option for the United States and 
its allies at an affordable monetary cost. The United States should retain national policy 
objectives that necessitate maintaining a robust and credible nuclear deterrent in a world 
of increasingly complex threats and deterrence requirements.26

26. I would like to convey great appreciation and credit to the PONI team at Northrop Grumman for 
making this paper possible.
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Th e Growth of an 
Indian Nuclear Navy
Jake Thompson1

On July 26, 2011, India launched its fi rst indigenous nuclear- powered subma-
rine, INS Arihant, to join an elite club of only fi ve other nations with nuclear- 
powered submarine capability, incidentally the fi ve permanent members of the 
U.N. Security Council: the United States, the United Kingdom, France, China, 
and Rus sia. The INS Arihant will be capable of launching ballistic nuclear 
weapons, giving India the nuclear triad capability of launching ballistic mis-
siles from the sea, land, and air. At the start of January 2012, India signed a 
contract to lease a Rus sian nuclear- powered hunter- killer submarine, K 152 
Nerpa, for a period of 10 years to be used for offi  cer and crew training to sup-
port the growing Indian nuclear navy. This confi rms the Indian commitment to 
a nuclear navy and the desire for a nuclear triad capability.

India has not signed the nuclear non- proliferation treaty, with the argu-
ment that the current list of accepted nuclear powers does not refl ect reality. 
India’s nuclear submarine program signals the beginning, or at least potential 
future, of India as a technological and military power with a nuclear triad 
capability. This paper investigates the development of the Indian nuclear navy 
and explores the potential implications for the stability of the region and the 
global standing of India.

Introduction
On July 26, 2011, India launched its fi rst indigenous nuclear- powered submarine, INS 
Arihant, and joined an elite club of only fi ve other nations with nuclear- powered subma-
rine capability, incidentally the fi ve permanent members of the U.N. Security Council: the 
United States, the United Kingdom, France, China, and Rus sia. The vessel is due to start sea 
trials later in 2013 before being commissioned in 2014. The INS Arihant will be capable of 
launching ballistic nuclear weapons, giving India the nuclear triad capability to launch 
ballistic missiles from the sea, land, and air. On April 19, 2012, India successfully test- fi red 
the Agni- V missile, a ballistic missile with a range of 5,000 km capable of carry ing nuclear 

1. Naval Reactor Design, Rolls- Royce.
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warheads, again joining the aforementioned fi ve nations with long- range missile capabili-
ties. The Agni- V missile puts targets in China within reach, though the missile is not yet 
submarine launch– capable. Do these recent advancements in India’s nuclear capabilities 
signify acceleration in a regional arms race and a change in posture toward China, or are 
they the natural evolutionary steps of a large and growing nation?

India within the Indian Ocean
The maritime strength of a nation is a consequence of a number of factors, commonly 
grouped together as geopolitics, but namely the geo graph i cal position of the nation, the size 
of its population, its physical conformation, and the character and will of its government. 
These factors are intrinsic to analyses of foreign policy and of naval strategy and in deter-
mining the signifi cance of the newly acquired Indian nuclear submarine capability.

India sits in a unique position within the local region: landbound to the north with 
two extensive coastlines along the Indian Ocean, through which a high percentage of 
the world’s maritime commercial traffi  c fl ows. Access to the Indian Ocean can be con-
trolled through several choke points: the Suez Canal and Strait of Bab- el- Mandeb to the 
West, the Cape of Good Hope to the South, and the Malacca Strait and several island 
chain channels to the East. The Indian Ocean is the primary focus for Indian naval 
strategy for the protection of national interests and trade routes. However, areas of 
secondary interest, such as the South China Sea and East Pacifi c Region, are growing in 
their signifi cance for India.

Indian Naval Strategy
The Indian maritime military strategy can be broken down into four distinct strands 
covering naval activities in military, diplomatic, constabulary, and benign operations.2 It 
identifi es the most likely roles and scenarios for use of Indian naval force in the next 10 
years as:

• confl ict with a state in the immediate neighborhood or clash of interest with an 
extra- regional power.

• ensuring safety and security of international sea lanes through the Indian Ocean.

• operations in the extended and/or strategic neighborhood in response to a request 
for assistance from a friendly nation.

• anti- terrorist operations— conducted multilaterally or unilaterally.

• actions to fulfi ll international bilateral strategic partnership obligations.

2. Admiral Sureesh Mehta, “Freedom to use the seas: India’s Maritime Military Strategy,” Indian Navy, 
May 2007,  http:// indiannavy .nic .in /about -indian -navy /vision -document .
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• ensuring good order at sea, which includes low- intensity maritime operations, such 
as combating asymmetric warfare, poaching, piracy, and traffi  cking in arms or 
drugs.

• actions to assist the Indian diaspora and Indian interests abroad.

• peacekeeping operations, under the aegis of the United Nations, in de pen dently or as 
part of a multinational force.

• humanitarian assistance and disaster relief in the extended neighborhood, or in 
response to a request for assistance from a friendly nation.

However, as with any military force, the most important task for the Indian navy 
during times of peace and crises is to deter war. The development of an indigenous capabil-
ity to build nuclear submarines can be understood from the challenges posed by the fi rst 
two “likely scenarios” mentioned above, and most importantly from the Indian policy on 
deterrence. That policy states, “The Indian Navy must possess suffi  cient maritime power to 
deter a military maritime challenge posed by any littoral state in the Indian Ocean Region” 
and goes on to say, “Our [Indian] posture should also signifi cantly raise the threshold 
against hostile extra- regional powers with inimical intentions.”3

Regional Power Balance
The maritime strategist Alfred Mahan has said, “Whoever controls the Indian Ocean will 
dominate Asia. This ocean is key to the seven seas in the twenty- fi rst century; the destiny 
of the world will be decided on its waters.”4 As India has grown in strength, its perspective 
on the region has also grown. Indian foreign policy and military strategy has started to 
focus more on the region as a  whole, not solely on its local foes of the past such as Pakistan, 
as it tries to become a “balancer” of power in the region.

Of greatest signifi cance and importance to Indian policy in the region is the rapid 
growth and ambitions of its closest economic rival, China. The Chinese naval strategy 
of “far sea defense” is aimed at giving Beijing the ability to project its power in key 
oceanic areas, including the Indian Ocean.5 As China’s pace of economic growth contin-
ues, the wish to protect its vital oil and trade routes becomes increasingly important. 
This results in a linkage between Chinese economic stability and its ability to control its 
major maritime trade routes. With nearly 80 percent of Chinese oil imports passing 
through the Strait of Malacca, the importance of the Indian Ocean trade routes to Chi-
nese economic power cannot be overstated. In 2008, China deployed Jin class ballistic 
missile submarines (SSBNs) to a naval base at Sanya in the southern tip of Hainan, its 

3. Ibid.
4. P. K. Ghosh, “Indian Ocean Dynamics: An Indian Perspective,” East Asia Forum, April 5, 2011,  http:// 

www .eastasiaforum .org /2011 /04 /05 /indian -ocean -dynamics -an -indian -perspective /.
5. Edward Wong, “Chinese Military Seeks to Extend Its Naval Power,” New York Times, April 23, 2010,  http:// 

www .nytimes .com /2010 /04 /24 /world /asia /24navy .html ?pagewanted=all & _r=0 .
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closest access point to the Indian Ocean, just 1,200 nautical miles from the Malacca 
Strait.6

The buildup of force for the potential projection of Chinese power into the Indian Ocean 
has not gone unnoticed. Over the last few years, India has been pursuing a vast program of 
modernization and expansion of its naval capabilities. At an Indian Navy Day press confer-
ence in December 2011, the Chief of the Naval Staff, Admiral Nirmal Verma, said that “the 
Navy is aiming at building a multidimensional capability, congruent to our increasing 
responsibilities as well as challenges. Our preferred choice of inducting ships and subma-
rines has been through the indigenous route, and of the forty- nine ships and submarines 
presently on order, forty- fi ve are from Indian shipyards.” Cognizant of the changing power 
balance within the region, he also added, “The role and responsibility of the Indian Navy to 
protect our maritime interest will grow with the requirement to safeguard our expanding 
economic interests, and also the expectations associated with being a mature and respon-
sible regional maritime power. Therefore, whilst the Navy is prepared to meet any form of 
traditional threat, it is also in the pro cess of acquiring capabilities and realigning its opera-
tional ethos to meet emerging security challenges in our maritime domain.”7

The Indian Navy currently has 132 ships, of which 36 are major fi ghting vessels (aircraft 
carriers, destroyers, frigates, and submarines), including 14 submarines. The current rate 
of growth will see fi ve ships or submarines per year for the next fi ve years being delivered 
to the Navy from Indian shipyards, including up to fi ve nuclear submarines in the Arihant 
class. This signifi es a fi rm and defi nite commitment to modernizing and growing the 
Indian fl eet, especially the development of homegrown nuclear propulsion technology.

The increased rate of conventional naval vessel production, while still relatively costly 
if made to modern standards, does not require the same level of investment in research, 
technology, infrastructure, and training that the development of nuclear- powered vessels 
requires. The achievement of developing this indigenous capability and the launch of the 
INS Arihant are signifi cant for these reasons. The commitment to long timescales and high 
levels of investment required for nuclear propulsion development would suggest India is 
fully committed to a nuclear navy. This is further strengthened by the 10- year Indian lease 
of a Rus sian nuclear submarine, the Akula II class K-152 Nerpa, renamed the INS Chakra II. 
India took possession of the vessel in January 2012 and plans primarily to use it as a train-
ing platform to provide nuclear qualifi ed personnel and offi  cers to the growing Indian 
nuclear navy.

The Arihant class of nuclear submarines will be capable of launching up to 12 Indian 
Sagarika missiles, each with a range of 700 km. This capability completes India’s nuclear 
triad, giving it the ability to launch nuclear missiles from the air, land, and now sea. The 
ability to launch nuclear missiles from an undetected sub- sea platform is critical for the 

6. Harsh V. Pant, “China’s Naval Expansion in the Indian Ocean and India- China Rivalry,” The Asia- Pacifi c 
Journal, May 3, 2010.

7. Admiral Nirmal Verma, “Address by the Chief of the Naval Staff,” Indian Navy Day Press Conference, 
December 4, 2011,  http:// indiannavy .nic .in /cns -speeches /navy -day -2011 -eve -press -conference -cns .
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credibility of India’s nuclear deterrence and their strategy of “no fi rst use.” Submarine- 
launched nuclear missiles are a vital element of a second strike capability that can survive 
any fi rst strike, thus deterring such an attack. The “no fi rst use” nuclear policy also empha-
sizes the need for a credible conventional deterrent force to maintain the nuclear threshold 
at an adequately high level.

However, does the current level of growth and modernization of the Indian fl eet, cou-
pled with the development of nuclear submarines and long- range missiles, signify a change 
in Indian policy, or is it simply the evolutionary advancement of a growing nation? To 
answer this question, the growth of the Indian Navy and the advancement of its 
technology— including nuclear submarines— needs to be put into the context of the region 
and compared to China in par tic u lar.

China is also in the pro cess of modernizing its naval fl eet and increasing its capabilities 
to be a true blue water navy. In parallel to the vast economic growth rate of China, defense 
spending in China has been increasing over the past 20 years at double- fi gure rates, with 
the Peoples Liberation Army Navy (PLAN) shifting to the forefront of Chinese military 
modernization.8 Recent increases to the naval modernization bud get and improvements to 
indigenous ship- building capability have enabled unpre ce dented levels of hardware 
acquisitions by PLAN. These procurements include seven classes of modern destroyers and 
frigates, three classes of conventional submarines, and two classes of nuclear submarines. 
Naval infrastructure has also been the focus of modernization and expansion, such as the 
development of a substantial underground nuclear submarine base near Sanya, on Hainan 
Island.9 In 2009 PLAN was reported to have 136 major fi ghting vessels, including three 
SSBNs and six hunter- killer nuclear submarines.10 This force is projected to grow to 146 
major vessels by 2015, containing up to fi ve SSBNs.

The Pakistan Navy currently has 11 frigates and fi ve conventional submarines, which is 
a small force in comparison to the size of the Indian Navy. However, very recent reports 
coming out of Pakistan have claimed a change in naval strategy— the commencement of an 
indigenous project to build nuclear submarines by 2020.11,12 This is a clear response to the 
launch of the INS Arihant, and a signal that Pakistan wants to maintain its minimum 
credible deterrent in the face of Indian advances in technology, though no fi rm commit-
ment has yet been made.

8. Saunders et al., The Chinese Navy: Expanding Capabilities, Evolving Roles (National Defense University 
Press: Washington DC, December 2011).

9. Defense Security Report, “Secret Sanya— China’s new nuclear naval base revealed,” IHS Jane’s Defense 
and Security Intelligence Analysis, April 2008,  http:// www .janes .com /products /janes /defence -security -report 
.aspx ?id=1065927913 .

10. Ronald O’Rourke, “China Naval Modernization: Implications for U.S. Navy Capabilities— Background 
and Issues for Congress,” Congressional Research Center, March 2012,  http:// www .fas .org /sgp /crs /row /RL33153 
.pdf .

11. “Pakistan Navy to Develop Nuclear- Powered Submarines,” Defense News, February 11, 2012,  http:// 
www .defensenews .com /article /20120211 /DEFREG03 /302110003 /Pakistani -Navy -Develop -Nuclear -Powered 
-Submarines -Reports .

12. “Pakistan Navy to Build Nuclear Submarines,” ARY News, February 10, 2012,  http:// www .arynews .tv 
/english /Newsdetail .asp ?nid=54527 .
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Evolution, not Revolution
Comparisons of the relative growth rates of the Indian and Chinese navies does not point to 
a regional arms race, though future developments in Pakistan may alter the balance if they 
develop a nuclear navy. The Chinese PLAN and the Indian Navy are both in the middle of 
extensive modernization programs. This can be seen through the lens of estimated total 
military spending in 2011 for China and India, reported by the International Institute for 
Strategic Studies to be $89.8 billion and $37.3 billion, respectively.13

The development of an indigenous Indian nuclear submarine capability confi rms the 
Indian commitment to a modern and capable navy and a credible policy of nuclear deter-
rence, but it does not signify a change in Indian policy on nuclear deterrence or a change in 
its posture toward China or Pakistan. The growing Indian fl eet and the launch of the INS 
Arihant show that India wants to be a major regional power in order to maintain stability 
in the Indian Ocean.

At the launch ceremony for the INS Arihant, Indian Prime Minister Manmohan Singh 
stated, “We [India] do not have any aggressive designs nor do we seek to threaten anyone. 
We seek an external environment conducive to our peaceful development and the protec-
tion of our value systems.” He added, “It is incumbent upon us to take all mea sures neces-
sary to safeguard our country and to keep pace with technological advancements 
worldwide.”

The modernizations of the Indian Navy, in par tic u lar the development of indigenous 
naval nuclear capabilities, are a show of technological ability and achievement to the 
modern world as well as a commitment to a fi rm position of national defense. The future 
stability of the Indian Ocean region will be dictated more by the global aims of China and 
the consequences of Chinese projection of maritime power into the region, rather than the 
modernization and increased capabilities of the Indian Navy.

13. “China’s Military Rise: The Dragon’s New Teeth,” The Economist, April 2012,  http:// www .economist 
.com. 
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Breaking the NATO “Tactical” 
Nuclear Deadlock
Wilbert van der Zeijden1

In May 2012 the North Atlantic Treaty Or ga ni za tion (NATO) concluded a three- 
year pro cess of redefi ning its Strategic Concept and reassessing its defense 
posture. One of the most divisive topics turned out to be the continued deploy-
ment of U.S. nonstrategic, or tactical, nuclear weapons (TNW). Divergent views 
led to some heated debates, and the discussion took place not only behind 
closed doors in Brussels but also in the public domain. The net result of three 
years’ debate is that hardly anything changed. TNW are still deployed in fi ve 
Eu ro pe an countries. The 2010 Strategic Concept and the 2012 Deterrence and 
Defense Posture Review reinforce existing policies and practices. For some this 
has been a reason to conclude that the debate is over, for the time being. This 
paper, however, argues that while NATO successfully presented a consensus in 
public, it is understood in private that this debate will not go away. Instead, this 
paper will specify different perspectives promoted within the alliance and 
show how these confl icting perspectives together have resulted in a deadlock 
that blocks progress on a number of important debates. Finally, this paper 
suggests a reframing of the problem in such a way that NATO allies may be 
better equipped to fi nd progress on these issues.

Tactical Nuclear Weapons in Eu rope
The United States deploys between 160 and 200 nonstrategic or “tactical” nuclear weapons 
in fi ve Eu ro pe an countries: Belgium, Germany, Italy, the Netherlands, and Turkey.2 The 
forward deployment of these weapons is part of NATO’s nuclear sharing policy, which has 
been in operation since the 1950s. At the height of the Cold War, the United States deployed 
more than 7,000 nonstrategic nuclear weapons in Eu rope.3 Since that time, and especially 

1. Wilbert van der Zeijden is a po liti cal scientist and a nuclear disarmament specialist working for the 
Dutch peace and security research and advocacy or ga ni za tion IKV Pax Christi; vanderzeijden@ikvpaxchristi.net, 
tel: +31653221643.

2. Hans M. Kristensen, Non- Strategic Nuclear Weapons (Washington, DC: Federation of American Scien-
tists, 2012), 16.

3. Robert S. Norris and Hans M. Kristensen, “US tactical nuclear weapons in Eu rope, 2011,” Bulletin of the 
Atomic Scientists 67, no. 1 (2010): 65.
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after the end of the Cold War, the forward deployment diminished in numbers, type, and 
locations. That said, the size of the U.S. nuclear deployment in Eu rope is still roughly the 
size of the entire U.K. arsenal. What’s more, NATO’s nuclear sharing policies have largely 
remained the same since the 1970s, when most of the currently existing bilateral agree-
ments between the United States and the host nations  were signed.4

Whereas the United States once brought a  whole range of nuclear weapons to Eu rope, 
today it deploys only the B61, a gravity nuclear bomb that can be dropped from an F-16, 
Tornado, B-22, or— in the future— the F-35.5 The bombs are “dial- a-yield,” with yields 
varying between 0.3 and 340 kilotons.6

The bombs remain in custody of the United States in peacetime and are only meant to 
be transferred to the host nations in times of war. Only when the United States and the host 
nation governments agree can the bombs be used in war time.

Originally, the TNW  were deployed as battlefi eld nuclear weapons, to be used against 
Warsaw Pact troops. Scenarios for their use included the bombing of Rus sian ground 
troops in West Germany in case of a Soviet invasion. If the Iron Curtain  were to fail, NATO 
would contemplate drawing up a nuclear curtain instead. At the time, many Eu ro pe an 
allies reasoned that if the Soviets would invade Western Eu rope with only conventional or 
limited nuclear forces, the United States might not be willing to launch a nuclear counter-
attack with strategic weapons, afraid that the confrontation might spiral out of control. 
This “deterrence gap,” it was reasoned, could be fi lled by introducing battlefi eld nuclear 
weapons.

Today, over 20 years after the Cold War, the military purpose of the B61 deployments is 
widely regarded to be minimal, if not gone entirely. The current deployment arrange-
ments, especially those in Germany, Belgium, and the Netherlands, seem out of place, 
located too far away from hypothetical targets. Of course the bombs could be brought 
closer to a target in a scenario in which, over a period of time, tensions build up. And 
besides fi ghter- bombers, heavy bombers could be used to drop B61s further away. But for 
those scenarios it would not matter where the bombs are deployed in peacetime. Instead, 
many argue that the sole purpose of these deployments is po liti cal: NATO’s nuclear sharing 
arrangement strengthens transatlantic ties. Next to that, according to some, the deploy-
ments could still fulfi ll an important role in negotiations with Rus sia about further reduc-
tions of nuclear arsenals in general and of Rus sia’s TNW specifi cally.

4. The Netherlands and the United States signed a “Stockpile Agreement” on January 25, 1960, a “Bilateral 
Military Implementation Arrangement” on January, 16, 1962, and several “Ser vice to ser vice tactical arrange-
ments” since that date. These documents remain classifi ed and may have been renewed, amended, or replaced 
since.

5. Rebecca Grant, “Nukes for NATO: Extended Deterrence Will Go On and the F-35 Fighter Will Take Up The 
Burden,” Airforce Magazine (July 2010): 42– 45.

6. Hans M. Kristensen, “B61 LEP: Increasing NATO Nuclear Capability and Precision Low- Yield Strikes,” 
Federation of American Scientists, June 15, 2011,  http:// blogs .fas .org /security /2011 /06 /b61 -12 /.
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A Window of Opportunity
President Obama’s April 2009 Prague speech, in which he stressed “clearly and with 
conviction America’s commitment to seek the peace and security of a world without 
nuclear weapons,”7 elevated the debate on TNW in Eu rope. In October 2009, a new Ger-
man government announced that Germany would “advocate a withdrawal of remaining 
nuclear weapons from Germany, both within NATO and vis-à- vis our American allies.”8 
Germany’s public announcement surprised friends and foes. In 2010, the German state-
ment was followed by a letter to NATO Secretary General Anders Fogh Rasmussen signed 
by the ministers of foreign affairs of Norway, Luxembourg, and three host nations: 
Belgium, Germany, and the Netherlands. The letter asked for more attention on the topic 
of nuclear policy in alliance consultations in preparation for a new NATO Strategic Con-
cept. While carefully avoiding any direct reference to TNW deployments in Eu rope, the 
letter did express a desire to “include sub- strategic nuclear weapons in subsequent steps 
towards nuclear disarmament,” and it urged Rasmussen to “include the topic of NATO’s 
nuclear policy” on the agenda of the April 2010 NATO ministerial meeting in Tallinn, 
Estonia.9

The fi rst person to put the brakes on the emerging discussion was Secretary of State 
Hilary Clinton, who arrived in Tallinn with a set of fi ve “principles” to guide NATO’s dis-
cussions on nuclear weapons.10 The principles seemed designed to set boundaries on dis-
cussions of TNW and the burden- sharing policies underlying their deployment. Clinton’s 
fi fth principle states, “In any future reductions, our aim should be to seek Rus sian agree-
ment to increase transparency on non- strategic nuclear weapons in Eu rope, relocate these 
weapons away from the territory of NATO members, and include non- strategic nuclear 
weapons in the next round of U.S.- Russian arms control discussions alongside strategic and 
non- deployed nuclear weapons.”11 This limited the prerogative of NATO in two ways. First 
of all, Clinton made reductions part of bilateral arms control negotiations in which NATO 
has no role, and secondly, it clearly linked further reductions of TNW to reciprocal steps by 
Rus sia. This link had not been apparent in previous rounds of reductions that brought the 
number of deployed TNW in Eu rope down from 7,000 to about 200. Another principle 
stressed, “As a nuclear Alliance, sharing nuclear risks and responsibilities widely is 
fundamental,”12 thus limiting the scope of the discussion by excluding the possibility of 
ending the nuclear sharing policy altogether.

7. “Obama’s Prague Speech On Nuclear Weapons,” Huffi  ngton Post, April 5, 2009,  http:// www .huffi  ngton 
post .com /2009 /04 /05 /obama -prague -speech -on -nu _n _183219 .html .

8. Oliver Meier, “German nuclear stance stirs debate,” Arms Control Today, October 2009,  http:// www 
.armscontrol .org /act /2009 _12 /GermanNuclearStance .

9. Jean Asselborn, Jonas Støre, Steven Vanackere, Maxime Verhagen, and Guido Westerwelle to Anders 
Fogh Rasmussen, February 26, 2010,  http:// www .armscontrol .org /system /fi les /Letter %20to %20Secretary 
%20General %20NATO .pdf .

10. Oliver Meier, “NATO Chief’s Remark Highlights Policy Rift,” Arms Control Today, May 2010,  http:// www 
.armscontrol .org /act /2010 _05 /NATO .

11. Ibid.
12. Ibid.
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Between April and November 2010, when NATO released its new Strategic Concept, 
Germany, the Netherlands, and several other countries made a couple more modest at-
tempts to put to discussion their concerns regarding the nuclear deployments in their 
countries. As a result, NATO strengthened its language on non- proliferation and disarma-
ment. But on the ground, it had no infl uence. The B61 stayed. The Strategic Concept stated 
that “as long as nuclear weapons exist, NATO will remain a nuclear alliance”13 and took on 
most of the other Clinton principles as well, including the need for Rus sian reciprocity.14

The Strategic Concept kept the window open by stating that the alliance would “seek to 
create the conditions for further reductions”15 of nuclear deployments in Eu rope. To fur-
ther accommodate the discussion on those reductions, the alliance announced a round of 
consultations leading to a public “Deterrence and Defense Posture Review” (DDPR).

The DDPR, released in May 2012, further solidifi ed the commitment of the alliance to 
nuclear weapons and to nuclear burden sharing by reiterating the main themes from the 
Strategic Concept and by repeating the minutely adjusted language Clinton originally 
presented in Talinn two years earlier. After three years of opaque deliberations, NATO 
concluded that “in the current circumstances, the existing mix of capabilities and the 
plans for their development are sound.”16

The DDPR did not end the debate, as it leaves open the possibility of future changes to 
NATO nuclear deployments and policies. What’s more, allies agree in the DDPR that they 
will ask “the appropriate committees to further consider, in the context of the broader 
security environment, what NATO would expect to see in the way of reciprocal Rus sian 
actions to allow for signifi cant reductions in forward- based nonstrategic nuclear weapons 
assigned to NATO.”17

The result of all this is that it seems unlikely that NATO will make drastic changes to its 
nuclear deployments in Eu rope in the foreseeable future. But at the same time, the docu-
ments have failed to end the underlying debates. And many believe that it will not be another 
10 years before the alliance will have to revise the Strategic Concept, forced by national 
decisions in host nations or by a new round of discussions in the North Atlantic Council.

Four Perspectives
The Strategic Concept and the DDPR may seem to have ended the debate on TNW deploy-
ments in Eu rope as far as NATO is concerned. But in the capitals of some of the member 

13. NATO, Active Engagement, Modern Defence: Strategic Concept for the Defense and Security of the Members 
of the North Atlantic Treaty Or ga ni za tion (November 2010), 14,  http:// www .nato .int /strategic -concept /pdf /Strat 
_Concept _web _en .pdf .

14. Ibid., 24.
15. Ibid., 24.
16. NATO, Deterrence and Defence Posture Review (May 2012),  http:// www .nato .int /cps /en /natolive /offi  cial 

_texts _87597 .htm ?mode=pressrelease .
17. Ibid., §33.
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states, this seems not the case at all. In Germany and the Netherlands especially, parlia-
ments seem unwilling to let the issue slide off the agenda. In some other capitals, the DDPR 
is regarded as hard evidence that the TNW will stay. In the end, the carefully worded 
Strategic Concept and DDPR are an attempt to convince the public that NATO is unifi ed on 
its nuclear policies and posture. But as soon as the surface is scratched, one can see that 
none of the concerns upon which the different arguments are built have been resolved. Not 
for those that hoped to see a changed NATO nuclear posture or even the removal of the 
TNW, but also not for those who wanted to reinforce the status quo. Looking closer, one can 
identify at least four different groups within NATO, or rather four different “perspectives.”

THE CENTRAL AND EASTERN EU RO PE AN (CEE) PERSPECTIVE

For those countries that  were once part of the Warsaw Pact, the assurances provided by 
NATO through Article V  were the main reason to join the alliance. Having endured decen-
nia of Soviet oppression, the guarantee of protection by the United States remains impera-
tive. And for those closest to Rus sia, the Baltic States, Rus sia has at times been a diffi  cult 
neighbor indeed. Rus sian military planes frequently violate Baltic airspace,18 Rus sia has 
occasionally threatened to redeploy short- range nuclear missiles in Kaliningrad,19 and a 
cyber attack on Estonia in 2007 is suspected to have originated from Rus sia.20 Such inci-
dents have understandably kept the Baltic States on edge. Within NATO, therefore, they 
push for a careful but tough stance vis-à- vis Rus sia. Estonia and Lithuania especially 
regard the U.S. TNW deployment in Western Eu rope as proof that the United States and 
Eu ro pe an allies are committed to the security of the Baltic region. Lithuania’s position in 
this is peculiar. Its constitution strictly prohibits the deployment of nuclear weapons on its 
territory,21 but it advocates that other nonnuclear weapon states keep hosting nuclear 
weapons all the same.22

THE OLD EU ROPE PERSPECTIVE

The CEE emphasis on retaining TNW in Eu rope as a guarantee against Rus sian interfer-
ence is not widely shared in many Western Eu ro pe an states. In countries like Belgium, 
Denmark, Germany, Iceland, Luxembourg, the Netherlands, Norway, Portugal, and Spain, a 
new vision of security for the Eu ro pe an continent is slowly emerging, one that includes 
Rus sia as a security partner rather than one that excludes it as a potential adversary.23 For 
most of those countries, keeping TNW in Eu rope to show resolve seems outdated, a 

18. For example: “Lithuania Protests Airspace Violation By Rus sian Fighter,” Agence France- Presse, March 
29, 2012,  http:// sg .fi nance .yahoo .com /news /lithuania -protests -airspace -violation -russian -141509960 .html .

19. “Rus sia Renews Threat to Deploy Short- Range Missiles to Kaliningrad,” Nuclear Threat Initiative, April 
25, 2012,  http:// www .nti .org /gsn /article /russia -renews -threat -deploy -short -range -missiles -kaliningrad /.

20. Ian Traynor, “Rus sia Accused of Unleashing Cyberwar to disable Estonia,” The Guardian, May 17, 2007, 
 http:// www .guardian .co .uk /world /2007 /may /17 /topstories3 .russia .

21. Constitution of the Republic of Lithuania, Article 137, 1992,  http:// www3 .lrs .lt /home /Konstitucija /Consti 
tution .htm .

22. Susi Snyder and Wilbert van der Zeijden, Withdrawal Issues: What NATO countries say about the future 
of tactical nuclear weapons in Eu rope (Utrecht: IKV Pax Christi, March 2011), 16,  http:// www .nonukes .nl /media 
/fi les /withdrawal -issues -report -nospread .pdf .

23. Ibid.
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remnant of the Cold War. Instead, many of these “Old Eu ro pe an” governments advocate for 
a focus on out- of- area missions and more attention on new and future threats to the secu-
rity of the alliance, such as cyber war, instability in North Africa, piracy, migration, and 
climate change. Several of these states have indicated that they would be happy to rely 
solely on strategic extended deterrence. The TNW, in that perspective, are without purpose 
and can be relocated to the United States. What ever function the weapons may have in 
terms of burden sharing and alliance solidarity could just as well, or even better, be ar-
ranged through new forms of sharing that are more inclusive, practical, visible, and cost 
effective.

NATO’S INSTITUTIONAL PERSPECTIVE

The role of NATO as an institutional entity with its own stake in discussions on nuclear 
weapons is underestimated. NATO is fi rst and foremost an intergovernmental and not a 
supranational or ga ni za tion. Member states jointly determine the future of the or ga ni za-
tion. But NATO is also a large bureaucratic institution, and it is no exception to the rule that 
institutions over time create their own bureaucratic traditions, language, dogmas, and 
taboos. In NATO’s case, the natural bureaucratic tendency to defend or gan i za tion al auton-
omy in a changing environment is clearly noticeable. Not even the end of the Cold War— 
and with that the end of the raison d’être of the organization— could get it to change many 
of its policies. Yes, the or ga ni za tion managed to adapt to a new situation over time, but it 
did so largely by expanding the scope of its operations to include expeditionary missions 
and by developing new po liti cal consultative roles for itself. But the old missions, policies, 
posture, and culture remain largely untouched.

Challenging the logic of TNW deployments in Eu rope is directly challenging some of the 
oldest and most anchored or gan i za tion al traditions of NATO. Ending nuclear sharing 
would mean ending the functioning of the Nuclear Planning Group and the High Level 
Group, and ultimately it would also mean ending the jobs of various infl uential people 
within NATO. Not surprising then, NATO staff are generally reluctant to discuss possibili-
ties to end or radically modify nuclear burden sharing policies. Add to that the self- 
selective mechanism that is prevalent in any or ga ni za tion with a setup like that of NATO: 
only if you fi t the profi le will you get the job. In other words, only when you believe nuclear 
weapons are essential for the future of NATO, will you get a job that allows you to infl uence 
decisions on the future of NATO nuclear policies and posture.

NATO staff is instrumental in shaping the agenda of the or ga ni za tion’s consensus 
driven policy forums. Countries look to NATO staff for information on policy options and 
other members’ opinions, for setting the pace and the tone of the debate, and for deciding 
on the form and the location of meetings. NATO has in previous years overemphasized a 
number of arguments in favor of keeping TNW in Eu rope and underplayed a number of 
genuine concerns of member states that could lead to the conclusion that the alliance is 
better off without nuclear sharing.24 NATO staff interpreted the attempts to question the 

24. Ibid., 23– 24.



152  |  STEPHANIE SPIES AND SARAH WEINER

B61 deployments as a challenge to the alliance’s existing structures and policies rather 
than as something offering opportunities for modernizing the or ga ni za tion. As a result, 
NATO staff emphasize procedural constraints such as consensus decisionmaking and 
subjective concepts such as “alliance solidarity.” In addition, NATO staff have blocked 
attempts to bring the debate on nuclear policies out in the open.

THE HOST STATES’ PERSPECTIVE

The lack of willingness in NATO to discuss these issues transparently is diffi  cult to swallow 
for some longstanding allies, most notably some of the countries that have been sharing the 
burden of nuclear deployments for over 50 years. Several reasons explain their lack of 
enthusiasm for the continued deployment of nuclear weapons in their countries. Perhaps 
the biggest concern is fi nancial. Belgium, Germany, Italy, and the Netherlands face deci-
sions in the coming few years on the replacement of their aging air force platforms. Ger-
man and Italian Tornados and Belgian and Dutch F-16s25 all need to be replaced in the 
coming 10 to 15 years. Only if NATO continues with nuclear sharing will there be a need for 
these countries to buy new nuclear capable aircraft. That would be an added cost per plane, 
but perhaps more importantly, it would considerably limit the choice of replacement air-
craft, as currently only the F-35 will be designed with this capability. Germany has already 
decided not to buy the F-35. It can extend the life of the Tornados, but not indefi nitely, and 
not without considerable extra expenditure. Italy and the Netherlands have yet to decide. 
In addition, continued deployment of the B61 means a continuation of expenses on infra-
structure, facilities, security of facilities, and training of pi lots and personnel.

Besides fi nancial concerns, in the Netherlands there is growing national pressure on 
the government to be more transparent about the nuclear deployments. For over 50 years 
now, the government has maintained a policy of ambiguity, neither confi rming nor deny-
ing the presence of nuclear weapons in the Netherlands. This secrecy effectively disables 
the Parliament’s duty to hold the government accountable, and it makes an informed 
public debate impossible. The policy seems to be in place only to prevent debate.

Finally, the host nations also experience pressure internationally, in the sense that 
their credibility is undermined by the nuclear deployments. Members of the Non- Aligned 
Movement and several other states have repeatedly questioned the compliance of the host 
states with Article II of the Treaty on the Non- Proliferation of Nuclear Weapons (NPT), 
which prohibits the transfer of nuclear weapons from a nuclear weapon state to a non-
nuclear weapon state “both directly and indirectly.”26 NATO’s argument is that the TNW 
are not transferred to host nations in peacetime and that by the time they are transferred 
and dropped by host nation pi lots, the NPT will no longer be in effect. But while that seems 
a smart play on words, it does not take away from the fact that honest attempts by host 
nations to contribute positively to international debates on disarmament and 

25. Ted Seay, “Escalation by Default?”, Eu ro pe an Leadership Network, NATO Policy Brief 2 (May 2012): 4– 5, 
 http:// www .europeanleadershipnetwork .org /medialibrary /2012 /05 /10 /e074ba2d /ELN %20NATO %20Policy 
%20Brief %202 %20 - %20Escalation %20by %20Default .pdf .

26. United Nations, “Treaty on the Non- Proliferation of Nuclear Weapons”, Article II, 1968.
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non- proliferation are at times swept off the table by countries ridiculing the NATO double 
standard.

The Deadlock
Generalizing, the perspectives described above have led to a classic deadlock situation. 
Progress on each of the perspectives is blocked by another one, with a complete standstill 
as the result. The call for fi rm reassurances by CEE states to deter Rus sian interference is 
blocked by a general wariness of Western Eu ro pe an states that want to move beyond the 
Cold War and modernize the NATO alliance. NATO, as a bureaucratic institution, is willing 
to discuss new missions, capabilities, and tasks, but it is very reluctant to build down some 
of its more outdated missions and practices. In addition, NATO is afraid that ending TNW 
deployments in Eu rope will undermine alliance cohesion. This annoys some of the TNW 
host nations, which need a clear decision on the future of their nuclear tasks and would 
prefer to spend their defense Euros on capabilities that the last de cade has shown are 
needed more urgently and would be more appropriate to meet the challenges of the twenty- 
fi rst century. That brings us back to the CEE states that prefer continuation of the B61 
deployments as a token of commitment of the allies to the protection of what they would 
call “more exposed allies.”

Consensus decisionmaking favors conservatism, as it makes changing a policy much 
harder than blocking change. The DDPR and the Strategic Concept, as a result, do not refl ect 
the actual sentiments in NATO. Instead, they refl ect a situation in which small groups of 
states blocked the progress that a large group of states would like to achieve. The tendency 
to try to put too many issues on the negotiating table at once has worked against the alli-
ance. The result is the lowest common denominator. There is no reason, though, that the 
highways crossing the deadlock— that is, assurances, commitment to the defense of all 
members, a very clear but friendly relationship with Rus sia, NATO force modernization, 
and the phasing- out of obsolete nuclear weapons— should block each other. Instead, it 
should be possible to achieve progress on all these objectives while taking into account the 
effect it may have on other objectives.

Breaking the Deadlock
The perspective of the Baltic States is clear, and their concern is genuine. They need assur-
ance from allies. NATO is designed to offer that. It should therefore facilitate consultations 
specifi cally on the question of what forms of defense cooperation and what forms of bur-
den sharing would contribute to CEE security. Preferably, new forms of burden sharing 
would be designed that involve as many allies as possible, are visible, have everyday 
practicality, and are more cost effective than current forms like nuclear burden sharing. 
The pro cess of fi nding this common understanding of Allied burden sharing needs to be 
done involving all 28 members and has to take into account— but need not be blocked 
by— Western Eu ro pe an wishes for a more constructive relationship with Rus sia.
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The Western Eu ro pe an push for modernization of the NATO alliance is understandable. 
Especially in times of austerity, the enthusiasm for expenditures on symbolic capabilities 
and missions is low. In addition, the schizophrenic view that NATO holds of Russia— both 
adversary and partner— needs to be replaced by a much more balanced approach in which 
Rus sia is one of several important security partners with whom NATO engages in a con-
stant pro cess of consultation on a  whole range of outstanding issues. Less emphasis on 
Rus sia means more attention on defense cooperation, new missions, and a more effective 
or ga ni za tion. These matters should be at the center of a continuous and open debate in 
NATO and where possible include Rus sia and other partners. The Western Eu ro pe an states 
need to take into account— but should not be disempowered by— the realization that too 
many changes at once can trigger bureaucratic re sis tance at NATO headquarters.

NATO, as an or ga ni za tion, carries a great responsibility for the security and defense of 
the citizens of its member states. This responsibility includes good stewardship over the 
or ga ni za tion and its many missions, tasks, and capabilities. It is not surprising, then, that 
NATO aims to fi nd ways to strengthen the cohesion of the alliance. Burden sharing is one of 
the best methods to create a sense of own ership among allies and enables the exchange of 
views, ideas, and experiences. Nuclear sharing has the added quality that it ties the fates of 
U.S. and Eu ro pe an allies together. There are better ways though, to facilitate all this than 
to rely on the symbolism of outdated nuclear bombs that the host nations no longer really 
want. To achieve a common ground, therefore, NATO needs to do a better job facilitating 
discussions on new forms of burden sharing that can better fulfi ll the needs of allies. This 
discussion should take into account that the TNW deployed in Eu rope, sooner or later, need 
to go. But the discussion about future burden sharing and alliance cohesion is larger than 
only the issue of B61 deployments, and should not be held up by the refusal of some to let go 
of them.

Finally, the redeployment of B61s back to the United States is a sensible aspiration, and 
one that is unlikely to be silenced as long as the weapons are located in countries where 
parliaments have— in no uncertain terms— made it known that the weapons are no longer 
welcome. Until this is addressed and the weapons are removed, alliance coherence will 
continue to be undermined by this debate. Countries like Germany and the Netherlands 
should change their tactics. Instead of hoping to achieve consensus support for removal of 
the TNW, they should announce to NATO allies that they have already decided that the 
TNW will go but that they are willing to discuss constructively with allies how to mitigate 
potential negative consequences of the decision. In that, they should take into account— but 
need not be blocked by— concerns about assurances for CEE, the need for better forms of 
burden sharing, and or gan i za tion al interests of NATO staff.

Conclusion
Three years ago, NATO set out to discuss the future of the alliance. It chose to do so in a 
very inclusive way. The idea was that by putting all issues on the table at once and by 
allowing all members an equal say, the result would be comprehensive and balanced. In 
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addition, NATO reasoned that this approach would stimulate a sense of own ership, 
strengthening alliance cohesion.

This approach worked to the extent that countries do seem to better understand the 
diverse perspectives and sensitivities in the alliance. The major problem with the approach 
has been that by allowing small groups of allies to block decisions that would be supported 
by many, the end result, NATO’s “comprehensive approach,” has many elements in it that 
cannot count on majority support. TNW are a good example. The bombs are no longer in 
Eu rope because most allies want them there but because most countries continue to endure 
them.

NATO now tries to sell the continuation of TNW deployments in nonnuclear weapon 
states in Eu rope as a policy that has the support of all allies. After all, they signed the 
Strategic Concept and the DDPR, in consensus. Some even try to convince us that a continu-
ation of the discussion of these deployments is in itself divisive and undermining alliance 
cohesion. We all know this is not the case. Instead, NATO needs to facilitate a pro cess that 
takes into account the sensitivities and security priorities of all allies, including “Old 
Eu rope.” As long as there are U.S. nuclear weapons in Eu rope, this issue will be divisive 
and threaten to undermine alliance cohesion.
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