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Abstract
U.S. nonproliferation policy rests on the assumption that there is a relationship between
the size of the U.S. nuclear arsenal and the spread of nuclear weapons elsewhere, but this
idea has not been subjected to systematic scholarly inquiry. Using a dataset on U.S.
nuclear arsenal size from 1945 to 2010, this article examines the relationship between the
size of the U.S. nuclear arsenal and a variety of nuclear nonproliferation outcomes. It
finds that there is no evidence of a relationship between the size of the U.S. arsenal and:
the exploration, pursuit, or acquisition of nuclear weapons by other states; the provision
of sensitive nuclear assistance to nonnuclear weapon states; and voting on
nonproliferation issues in the United Nations Security Council. The results are robust to
alternate conceptualizations and measurements of U.S. nuclear weapons and in various
subsamples of data. These findings have important for scholarly understandings of the
spread of nuclear weapons and for U.S. national security policy.

In the 2010 National Security Strategy of the United States of America, U.S. President
Barack Obama placed nuclear nonproliferation first in a list of “top national security
priorities.” To counter the spread of nuclear weapons, he promised a “comprehensive
nonproliferation and nuclear security agenda” that begins with “reducing our nuclear
arsenal” (The White House 2010, 4). Proponents of this policy, including many senior
U.S. national security officials and policy analysts, believe that the U.S. nuclear arsenal is
an important determinant of proliferation decisions in other states and that the United
States can dissuade nuclear proliferation elsewhere by reducing the size of its own
nuclear arsenal. As one analyst (Choubey 2008, 3) explains, “A renewed debate on the
desirability and feasibility of nuclear disarmament has emerged among U.S. policy
makers and influential people on both sides of the political aisle. The notion that
preventing the spread of nuclear weapons is much harder without also reducing their
number seems to be motivating much of this interest.” Indeed, encouraged in part by a
belief in this causal relationship, the United States has taken significant steps in recent
years, including agreeing to reduce the size of America’s strategic deployed nuclear
arsenal to levels not seen since the 1950s in the New START Treaty signed with Russia
in 2010.
Other policymakers, analysts, and politicians contest the idea, however, that the
U.S. nuclear arsenal has a meaningful effect on proliferation (e.g., Brown and Deutsch
2007). They claim that state decisions on nuclear nonproliferation issues are driven by
other considerations and that the details of the U.S. nuclear arsenal are irrelevant to
proliferation decisions in other states. Moreover, some go so far as to claim that, if
anything, there might be a negative relationship between U.S. arsenal size and nuclear
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proliferation because a robust U.S. nuclear arsenal reduces the incentives for U.S. allies
to pursue independent nuclear weapons capabilities (ISAB 2007).
Despite widespread and often heated policy debates about a possible arms
control-proliferation link, and a large academic literature on nuclear proliferation (e.g.,
Sagan 1996/1997), scholars have not theorized nor systematically examined the evidence
in support of such a link. This is unfortunate because this is a policy question, whether
there exists a significant relationship between two measurable variables, for which social
scientific analysis is particularly well suited.
This article seeks to advance our understanding of nuclear proliferation by
examining the relationship between U.S. nuclear arsenal size and nonproliferation. It
begins by developing a logic, grounded in international relations theories on international
institutions and norms, linking U.S. nuclear weapons to nuclear proliferation. It then
develops a competing explanation, based on theories which prioritize material power and
interests, which suggest that state proliferation and nonproliferation policies are driven by
narrower interests and that the U.S. nuclear arsenal should have little effect on nuclear
proliferation decisions in other states.
Using a dataset on U.S. nuclear arsenal size from 1945 to 2010, the article
examines the relationship between the size of the U.S. nuclear arsenal and a variety of
nuclear nonproliferation outcomes. It finds that there is no evidence of a relationship
between the size of the U.S. arsenal and: the exploration, pursuit, or acquisition of
nuclear weapons by other countries, the provision of sensitive nuclear assistance to
nonnuclear weapon states; and voting on nonproliferation issues in the United Nations
Security Council (UNSC). These findings are robust to alternate conceptualizations and
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measurements of U.S. nuclear weapons and in various historical time periods including
the Cold War and the post-NPT eras.
Statistically insignificant findings in political science often go unreported, but
scholars have demonstrated that this “publication bias” is problematic because
insignificant results can be highly instructive (Gerber et al. 2001). Indeed, the findings of
this article are particularly salient because they inform a belief held by influential public
officials and that undergirds important parts of U.S. national security policy. Insignificant
results do not prove, of course, that the null hypothesis (in this case, that there is no
relationship between U.S. nuclear weapons and nonproliferation) is correct, only that the
reported tests do not provide sufficient evidence to reject it (Gill 1999). Still, the evidence
presented in this article is compelling in that it presents a wide variety of models
employing different measures of key concepts and consistently fails to find evidence of a
relationship between U.S. nuclear arsenal size and nuclear proliferation.
While the primary contribution of this article is to provide the first systematic,
empirical examination of the relationship between U.S. nuclear weapons and proliferation
outcomes, it also supplies a firmer theoretical grounding and clearer articulation of
hypothesis, first articulated in the policy community, about a possible relationship
between U.S. nuclear weapons and proliferation outcomes. It also contains important
implications for how U.S. national security officials think about sizing the U.S. nuclear
arsenal. The findings do not necessarily suggest that Washington should not make further
nuclear reductions, but they do indicate that future nuclear force sizing decisions should
prioritize other considerations and that nuclear nonproliferation policy should place a
greater reliance on more proven policies.
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Explaining Nuclear Proliferation
There is a voluminous literature on the causes of nuclear weapons proliferation. Studies
on why countries explore, pursue, and acquire nuclear weapons have examined the causal
role played by: security threats, domestic politics, and international norms (Sagan
1996/1997, Rublee 2009); levels of economic development (Singh and Way 2004, Jo and
Gartzke 2007); the receipt of sensitive nuclear assistance (Kroenig 2009b); civilian
nuclear cooperation agreements (Fuhrmann 2009b); economic development strategies
(Solingen 1994, 2007); proliferation rings (Bruan and Chyba 2004, Montgomery 2005);
national “myth makers” (Lavoy 1993); state institutions (Hymans 2012); and the
psychology of individual leaders (Hymans 2006). Despite decades of research and
numerous identified causes, academic studies have not, however, proposed the size of the
U.S. nuclear arsenal as an important determinant of nuclear proliferation.
Scholars have paid less attention to the determinants of states’ nonproliferation
policies, but there is a growing literature on this subject, explaining why states vary in the
degree to which they are willing to help or hinder nuclear programs in other states, such
as whether they provide sensitive nuclear assistance to a proliferator (Kroenig 2010) or
whether they consider military action to stop the spread of nuclear weapons (Fuhrmann
and Kreps 2010). A state’s nonproliferation stance toward proliferators has been
attributed to: the political relationship between the state and the proliferator (Feaver and
Niou 1996, Fuhrmann 20009a), a state’s ability to project conventional military power
over the proliferator (Kroenig 2010, 2014), the existence of common enemies with the
proliferator (Kroenig 2010, Fuhrmann 2009a) levels of economic development in the
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proliferator (Stinnet et al. 2011), and history of past conflict with the proliferator
(Fuhrmann and Kreps 2010). As with the causes of nuclear proliferation, however,
scholars have not proposed the size of the U.S. nuclear arsenal as a determinant of
nuclear nonproliferation policy.
In a recent, study, Jeffrey Knopf (2012/2013) examined the link between U.S.
nuclear weapons and nuclear proliferation, but he did not subject the question to
systematic empirical tests. Rather, he writes that in conducting his research he aimed “to
facilitate future empirical testing of the linkage premise” (Knopf 2012/1013, 94). His
study concludes that “To say anything more definitive requires additional empirical
research… more fine-grained analyses are needed” (132).
Other scholars agree that there is a need for systematic empirical study of the
relationship between U.S. nuclear weapons and nuclear proliferation. As Christopher
Chyba (2008, 27) writes, “there has been too little empirical work dedicated to
understanding what role U.S. nuclear weapons policy actually plays in…states’
nonproliferation decisions.” In sum, scholars have identified a need for empirical studies
on the link between U.S. nuclear weapons and nuclear proliferation, but the academy has
not filled this lacunae.

Toward a Theory of U.S. Nuclear Weapons and Nuclear Proliferation
This section develops hypotheses about the relationship between U.S. nuclear weapons
and proliferation and nonproliferation decisions in other states. It first proposes a
theoretical logic, grounded in institutional and sociological approaches to the study of
international politics, which proposes that U.S. nuclear arsenal size is an important
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determinant of proliferation decisions in other states. It then develops a competing
explanation, based on theories which prioritize material power and interests, that suggests
that the U.S. nuclear arsenal is not a significant cause of nuclear proliferation.
Scholars (e.g., Keohane 1984) argue that international institutions can facilitate
international cooperation among states by, among other mechanisms, providing
information about the behavior of other states, reducing transaction costs, and generating
expectations of cooperation. The Treaty on the Nonproliferation of Nuclear Weapons
(NPT) is an international institution that enshrines into international law a formal link
between arms control and nonproliferation.1 One of the grand bargains of the NPT is the
promise by nonnuclear weapons states not to acquire nuclear weapons in exchange for
the nuclear weapons states’ pledge in Article VI “to pursue negotiations in good faith on
effective measures relating to cessation of the nuclear arms race and nuclear
disarmament.”2 According to President Obama, “The basic bargain is sound: countries
with nuclear weapons will move toward disarmament, countries without nuclear weapons
will not acquire them.”3 Beliefs about the U.S. arsenal posing an obstacle to international
nonproliferation efforts are supported by anecdotal evidence from U.S. diplomats who
report that foreign governments’ unwillingness to support international nonproliferation
measures are the result of the United States’ unwillingness to make further progress on its
Article VI commitments (Riberio 2010).
1

Treaty on the Nonproliferation of Nuclear Weapons, April 22, 1970, available at

http://www.iaea.org/Publications/Documents/Infcircs/Others/infcirc140.pdf.
2

3

Ibid.
Remarks by President Barack Obama in Prague as delivered, April 5, 2009.cretary
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The NPT facilitates cooperation between nuclear and nonnuclear states, providing
an institutional mechanism to secure the nuclear weapon states’ interest in preventing
further nuclear proliferation and the nonnuclear weapon states’ objective of bringing
about eventual global disarmament. The maintenance of large nuclear arsenals by nuclear
weapon states could be interpreted by the nonnuclear weapon states as a signal that the
nuclear weapon states do not intend to ultimately comply with their NPT commitments.
Nonnuclear weapon states may, therefore, be more likely to defect on their
nonproliferation obligations and build nuclear weapons themselves when nuclear weapon
states maintain large arsenals. Contrariwise, the possession of smaller nuclear arsenals by
nuclear weapon states could be a signal of intent to meet their NPT obligations,
encouraging nonnuclear weapon states to refrain from building nuclear weapons.
In addition, scholars (e.g., Finnemore and Sikkink 1998) have argued that
international norms have an important bearing on state behavior, which is often
predicated on a “logic of appropriateness,” rather than a “logic of consequences.” Before
setting policy, leaders ask themselves what kind of a state are we and what type of
behavior is appropriate for a state like us. According to this conception of international
politics, the behavior of powerful states can set an important example for other states.
Eyre and Suchman (1996) have pointed out that developing states procure expensive
conventional arms and maintain national airlines, despite a lack of need and insufficient
financial resources, due to international norms about the necessary accoutrements of
modern statehood. As it relates to nuclear policy, therefore, the United States might shape
international ideas about the utility and appropriateness of nuclear weapons possession
through its nuclear posture. The maintenance of a large nuclear arsenal by the United
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States might contribute to the idea that the possession of nuclear weapons is constitutive
of powerful and state states and, therefore, encourage states that desire such an identify to
acquire nuclear weapons of their own. On the other hand, the maintenance of a smaller
nuclear arsenal by the United States might devalue nuclear weapons as a symbol of
power and modernity and reduce other states’ demand for nuclear weapons. This
discussion gives rise to our first hypothesis:

Hypothesis 1: The larger the U.S. nuclear arsenal, the more likely nonnuclear weapon
states are to explore, pursue, and acquire nuclear weapons.

It is also possible that U.S. nuclear weapons also affect state decisions on nuclear
nonproliferation policy toward other proliferators. As Choubey (2008, 22) laments, too
many analysts focus:

narrowly on what influence the United States [nuclear posture] directly has on the
decision making of a government considering proliferation. It fails to include a key to
successful nonproliferation strategy, which is the behavior of other nations to shape the
context in which states embarking on proliferation deal with pressures to desist and,
moreover, on the willingness of other states to join in enforcement.

States can take a number of steps to assist or impede other states as they attempt to
acquire nuclear weapons. At one extreme, states can provide sensitive nuclear assistance
to aspiring proliferators to help them construct nuclear weapons. At the other extreme,
states can engage in technology denial, launch preventive military strikes, levy
international sanctions, vote in international bodies, and adopt a variety of other policies
that make it more difficult for other states to acquire nuclear weapons.
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The United States often seeks international cooperation to bring international
pressure to bear on proliferators and prevent nuclear proliferation and U.S. nuclear
weapons might affect its ability to secure international nonproliferation cooperation. In
Article I of the NPT, states pledge to “not in any way to assist, encourage, or induce any
non-nuclear weapon State to manufacture or otherwise acquire nuclear weapons.”4 If the
United States, however, is not seen to be honoring its Article VI commitments, other
states might be less likely to maintain cooperation through strict adherence to Article I.
Similarly, in the normative realm, if the United States, the most powerful state in
the international system, maintains a large nuclear arsenal to provide for its own security,
other countries might be less able or willing to articulate what could be perceived as a
hypocritical idea that nuclear proliferation is an illegitimate option for other states. This
leads to the second hypothesis:

Hypothesis 2: The larger the U.S. nuclear arsenal, the less likely states will be to adopt
policies designed to prevent other countries from acquiring nuclear weapons.

There are other states, however, for which a large U.S. nuclear arsenal might be a
source of reassurance. In a series of multi and bi-lateral treaties, including the North
Atlantic Treaty Organization (NATO) charter, Washington commits itself to come to the
defense of its allies in the event of armed attack. The U.S. nuclear arsenal, therefore, is
intended to deter attacks, not only against the United States, but also against its allies. At
present, there are at least thirty states under the U.S. nuclear umbrella. By extending
4

Treaty on the Nonproliferation of Nuclear Weapons, April 22, 1970, available at

http://www.iaea.org/Publications/Documents/Infcircs/Others/infcirc140.pdf.
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deterrence to allied states, Washington hopes to convince these states that they can forgo
independent nuclear capabilities and rely on the U.S. nuclear umbrella to provide for their
defense. The maintenance of a large nuclear arsenal assures these states that the United
States can credibly extend the nuclear umbrella and still maintain a large enough nuclear
force to provide for its own security. A smaller nuclear arsenal, however, could be
interpreted as a signal that Washington is not serious about meeting its alliance
commitments. If allied states question the credibility of the U.S. security guarantee, they
could be tempted to pursue independent nuclear capabilities. This logic leads us to our
third hypothesis:

Hypothesis 3: The larger the U.S. nuclear arsenal, the less likely U.S. allies are to
explore, pursue, and acquire nuclear weapons.

There are reasons, however, to be skeptical that U.S. nuclear weapons have a significant
effect on the proliferation behavior of other states. When deciding whether to launch a
nuclear weapons program or how to respond to nuclear proliferation in another state,
statesmen must consider many other more pressing interests and it is these factors that
will ultimately shape the government’s response. According to this perspective, the size
of the U.S. nuclear arsenal, if it is considered at all, is unlikely to be a significant driver
of policy.
What are the factors that encourage states to build nuclear weapons? Leaders in
proliferant states might consider: how nuclear weapons could help them deter
conventional or nuclear attack from hostile states; whether they have the ability to
produce nuclear weapons indigenously; whether they can obtain sensitive nuclear
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assistance from other more advanced states to aid nuclear development; the possibility
that other states could levy international sanctions against them, or conduct a preventive
military strike against their fledgling nuclear facilities. The size of the U.S. nuclear
arsenal is not on the list of the most obvious considerations.
States might consider the size of the U.S. nuclear arsenal to the degree that they
expect nuclear war with the United States, but for the vast majority of states in the
international system, threat perceptions are much more likely to be determined by the
capabilities of regional rivals (Sagan 1996/1997). Moreover, even states directly
threatened by the United States are more likely to confront, and therefore fear, America’s
conventional, as opposed to its nuclear, capabilities (Chyba 2008). In addition, for
nonnuclear weapon states, the fact that the United States possesses nuclear weapons at all
might be threatening regardless of the precise size of the U.S. arsenal. Similarly, while
U.S. allies might be reassured by the size of the U.S. nuclear umbrella, it is likely that
they are more at least as interested in America’s conventional military power and by the
strength of Washington’s commitment to their security. In sum, according to this
approach, the size of the U.S. nuclear arsenal is peripheral if not irrelevant to states’
proliferation decisions.
For example, at the time of writing in 2014, the international community and Iran
were engaged in negotiations designed to place comprehensive limits on Iran’s nuclear
program. In deciding whether to accept strict limits on its program or to continue to
develop a potential nuclear weapons capability, it is likely that Iran’s Supreme Leader
seriously considering a variety of issues including: would nuclear weapons improve
Iran’s security; had Iran’s uranium enrichment capability advanced to the point that Iran
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possessed the technical capability to produce nuclear weapons should it decide to do so;
could Iran withstand the economic hardship caused by the economic sanctions imposed
by the international community; would the failure to get a deal and increased economic
sanctions weaken his regime’s grip on power domestically; if the program continued,
would the United States or Israel conduct a military strike to prevent Iran from acquiring
nuclear weapons, or to overthrow the regime? When considering these pressing issues, it
is hard to imagine that Iran’s leaders seriously weighed the precise size of the U.S.
nuclear arsenal in their calculations, or to think that if Washington had only possessed
fewer nuclear warheads, that Tehran would abandon its nuclear ambitions.
Similarly, there is reason to believe that the size of the U.S. nuclear arsenal might
not have much bearing on a state’s nuclear nonproliferation policy. Rather, according to
this perspective, states choose nonproliferation policies vis-à-vis other states based on
their material interests more narrowly defined and the size of the U.S. arsenal is not
among the significant drivers of policy.
What are the factors that determine a state’s response to proliferation in another
state? Leaders might ask: would nuclear weapons in State B threaten my state’s security?
Would nuclear weapons in State B disproportionally threaten the security of my enemies?
Will my allies or the international community more broadly put pressure on my state if I
am unwilling to adopt a tough nonproliferation policy against State B? How will adopting
a tough nonproliferation policy, such as enforcing international sanctions on State B,
affect my own economy? How will a tough nonproliferation policy affect my political
and diplomatic relationship with the State B? How will the marginal addition of my
nation’s pressure affect whether State B succeeds in building nuclear weapons? Can I just
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free ride on international efforts? According to this perspective, when considering these
other pressing factors, it is hard to imagine that the size of the U.S. nuclear arsenal would
be the decisive factor in setting the state’s nonproliferation policy.
Iran’s nuclear program again provides an example. Since the revelation of the
Iranian enrichment program in 2003, the United States has built an international coalition
to bring pressure to bear on Tehran. Among other steps, Washington has attempted to
convince countries to join the international sanctions regime and reduce their trade ties
with Iran. In 2012, for example, Washington negotiated with South Korea to convince
Seoul to join an international embargo on Iranian oil. Getting South Korea’s cooperation
was critical to the success of the embargo because South Korea was the world’s fourth
largest importer of Iranian oil after China, India, and Japan. While Seoul was eager to
cooperate with its ally in Washington and to advance global nonproliferation objectives,
it was also concerned about joining an embargo that threatened to cut off the 9.4% of its
national oil supplies, which were imported from Iran. Seoul faced a dilemma between the
competing national objectives of advancing nonproliferation and maintaining strong
relations with Washington on one hand and potentially damaging its national economy on
the other. There is no evidence to suggest, however, that South Korea’s leaders stopped
to consider the size of the U.S. nuclear arsenal, or that the size of the U.S. arsenal was an
important factor in its decision. In the end, South Korea agreed to reduce its oil imports
from Iran.
In sum, according to this alternate theoretical perspective, when one considers the
panoply of factors that shape states’ proliferation and nonproliferation policies, it is
unlikely that the details of U.S. nuclear posture would be a decisive, or even a relevant,
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consideration. This approach would lead us to expect that there is no relationship between
U.S. nuclear weapons and proliferation outcomes.
This debate cannot be entirely settled in the theoretical realm, however, so the
remainder of the article will subject these competing hypotheses to systematic empirical
tests. There are obviously a number of factors, other than U.S. nuclear weapons, that can
shape state proliferation and nonproliferation policies. I discuss these in the next sections
in which I describe the data and examine the evidence for the above hypotheses.

Empirical Analysis
To examine the effect of nuclear posture on nuclear proliferation, this section examines
the determinants of state decisions to explore, pursue, and acquire nuclear weapons. Next,
to study the effect of U.S. nuclear weapons on other states’ nonproliferation policies, it
analyzes the correlates of state decisions to provide sensitive nuclear assistance to
nonnuclear weapon states and voting patterns on nuclear proliferation issues in the
UNSC.

Nuclear proliferation
This section analyzes the relationship between U.S. nuclear weapons and the exploration,
pursuit, and acquisition of nuclear weapons. The universe of analysis is the country-year
and includes all nonnuclear weapon states in the international system from 1945 to 2000,
the final year for which data on many of the control variables are available.5 The
5

I begin the analysis in 1945 to examine the hypotheses in the full universe of possible

cases. It is conceivable, however, that any relationship between U.S. nuclear weapons
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dependent variables measure whether countries Explore, Pursue, or Acquire nuclear
weapons, respectively. These variables are drawn from a study by Singh and Way (2004),
which analyzes the correlates of nuclear proliferation. A list of states engaged in these
various levels of proliferation behavior is available in Table 1.

(Insert Table 1 here)

The key independent variable is U.S. Arsenal. It measures the size of the U.S.
nuclear arsenal in number of warheads in every year from 1945 to 2010, using data made
available by the U.S. Department of Defense.6 I count all nuclear warheads in the U.S.

and nonproliferation only emerged after the opening for signature of the NPT in 1968 and
I test for this idea in the Robustness Test section.
6

See http://www.defense.gov/npr/docs/10-05-

03_fact_sheet_us_nuclear_transparency__final_w_date.pdf. In order for numbers of U.S.
nuclear weapons to affect proliferation decisions in other states, of course, leaders in
other states must have a rough idea about the size of the U.S. nuclear arsenal and,
although the precise number of U.S. nuclear weapons was classified until recently, there
is good reason to believe that foreign leaders possessed information about the
approximate size of the U.S. arsenal. In addition, the statistical results presented below
are robust to alternate measures of U.S. nuclear arsenal size, including publicallyavailable estimates provided by the National Resources Defense Council.
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arsenal, including tactical and strategic nuclear weapons.7 The variable ranges from a low
of six in 1945 to a high of 31,255 in 1967. Information on the size of the U.S. nuclear
arsenal from 1945 to 2010 is displayed in Figure 1.

(Insert Figure 1 here)

It is possible that other aspects of U.S. nuclear posture, such as the sophistication
of U.S. nuclear weapons or arms control agreements, affect proliferation decision in other
states. Nevertheless, this study will focus on arsenal size because the vast majority of
policymaker claims about U.S. nuclear weapons posing an obstacle to nonproliferation
focus on the size of the U.S. arsenal and recommend nuclear reductions as the solution.
Moreover, arsenal size is a concept that is easily amenable to quantitative analysis. Future
research could examine whether other elements of U.S. posture affect the proliferation
behavior of other states.
I control for other factors thought to influence the probability that a country
engages in proliferation-related behavior including: levels of economic development,
gauged by both GDP per capita and Industrial capacity; the intensity of a state’s security
environment, measured by whether a country is engaged in a Rivalry and whether it has a
Security guarantee from a nuclear-armed state; domestic political Regime type; Openness
to the international economy; and Liberalization, or movements toward greater levels of
7

Aggregate stockpile counts provide the best indicator of U.S. nuclear arsenal size.

Moreover, due to data limitations, it is not possible to produce separate counts of tactical
and strategic weapons, or of deployed and non-deployed weapons, for each year.
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economic openness. I also include a measure to assess the Year of the observation to
account for the possibility that states may have been more likely to consider the nuclear
option at the beginning of the nuclear era.8 More detailed information on the definition
and measurement of these variables can be found in Singh and Way (2004). In the models
assessing nuclear acquisition, I also control for whether the country has ever received
Sensitive nuclear assistance from a more advanced nuclear state as recommended by
Kroenig (2009b).
I employ Cox proportional hazard models and cluster robust standard errors by
country. The results are presented in Table 2.

(Insert Table 2 here)

As we can see in Table 2, there is no relationship between the size of the U.S.
arsenal and the probability that countries explore (model 1), pursue (model 2), or acquire
(model 3) nuclear weapons.9 U.S. arsenal is not statistically significant in any of the

8

While the hazard analysis employed below calculates time at risk it does not account for

historical time, which varies from time at risk for countries that did not yet exist or were
not independent at the beginning of the nuclear era. The statistical tests demonstrate that
historical time has a significant effect on proliferation behavior.
9

Censoring observations according to whether the state engaged in lower levels of

proliferation as a prerequisite for engaging in higher levels of proliferation and rerunning
the analysis produced similar results.
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models. There is no support for the idea that the size of the U.S. arsenal is correlated with
the probability that other countries proliferate.
Commenting briefly on the control variables, we can see that countries with a
security rival are more likely to explore, pursue, and acquire nuclear weapons. Similarly,
countries above a certain level of industrial capacity are more likely to engage in all three
levels of proliferation. The receipt of sensitive nuclear assistance increases the probability
that a country acquires nuclear weapons. Year is negative and statistically significant in
every model, demonstrating that, consistent with expectation, states were more likely to
begin nuclear activity early in the nuclear era. There is some evidence to support the idea
that openness to the international economy and liberalization effect proliferation. The
sign on the coefficient for Openness is negative and statistically significant in model 1,
while the sign on the coefficient for Liberalization is positive and statistically significant
in model 2.
The analysis of U.S. nuclear weapons on the proliferation behavior of all states,
however, is only the first step. It is possible that U.S. nuclear weapons affect proliferation
behavior differently in different categories of states, negating each other’s effects in the
aggregate data. Next, therefore, I explore the possibility that the relationship between
U.S. arsenal size and nuclear proliferation depends on whether the potential proliferant is
a U.S. ally. To begin, I include U.S. arsenal x U.S. guarantee, a term that interacts U.S.
arsenal with a dichotomous variable that gauges whether the country has a security
guarantee from the United States, U.S. guarantee. I also include both lower order terms.10
10

I drop Security guarantee from these tests because it is highly collinear with U.S.

guarantee. The correlation coefficient is 0.85.

19

If a larger U.S. nuclear arsenal dissuades allied states (U.S. guarantee=1) from
proliferating nuclear weapons, we would expect the sign on the interaction term to be
negative and statistically significant. If a larger U.S. nuclear arsenal encourages nonallied states (U.S. guarantee=0) to proliferate, then we would expect the coefficient for
U.S. arsenal to be positive and statistically significant.
The results of the statistical analysis are presented in Table 3. In model 4, 5, and 6
we can see that there is not a statistically significant relationship between the size of the
U.S. arsenal and the likelihood that U.S. allies or U.S. non-allies explore, pursue, or
acquire nuclear weapons. Neither the interaction term nor U.S. arsenal reaches statistical
significance in any of the models.

(Insert Table 3 here)

Next, I split the sample and analyze the relationship between the size of the U.S.
nuclear arsenal and proliferation behavior in samples of U.S. allies and U.S. non-allies
separately. The results of the statistical analysis are presented in Table 4. In model 7, we
can see that there is no relationship between the size of the U.S. arsenal and the
likelihood that U.S. allies explore the nuclear option.
There are too few instances of formal U.S. allies pursuing or acquiring nuclear
weapons to conduct meaningful statistical analysis. To probe the relationship between
U.S. arsenal size and allied pursuit and acquisition, therefore, I compare the average size
of the U.S. arsenal for country-years in which allies decided not to pursue or acquire
nuclear weapons to country-years in which allies decided to pursue or acquire nuclear
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weapons. The average size of the U.S. nuclear arsenal for country-years in which U.S.
allies did not pursue nuclear weapons is 17,920. The four instances in which formal U.S.
allies decided to pursue nuclear weapons (France 1954, South Korea 1970, Argentina
1978, Brazil 1978), the average size of the U.S. nuclear arsenal was slightly larger at
19,167.11 This finding is inconsistent with the idea that allies are more likely to pursue
nuclear weapons, the smaller the size of the U.S. nuclear arsenal. Turning to Acquire, the
average size of the U.S. arsenal for country-years in which U.S. allies refrained from
acquiring nuclear weapons was 17,935 compared to an average arsenal size of 10,720 for
the two country-years (UK 1952 and France 1960) in which U.S. allies acquired nuclear
weapons. The difference in average arsenal size is quite large, but with only two
observations of U.S. allies acquiring nuclear weapons, it is difficult to draw any
meaningful conclusions from this difference without further study. Indeed, existing
studies of British and French decisions to acquire nuclear weapons do not mention
insufficient U.S. nuclear arsenal size as a possible motivation.12
Turning to the effect of U.S. nuclear weapons on the proliferation decisions of
non-U.S allies in Table 4, we do not find support for the idea that greater numbers of U.S.
nuclear weapons encourage proliferation. Indeed, U.S. arsenal does not reach statistical
significance in model 9 and, in model 8, the sign on the coefficient is negative and
statistically significant, suggesting that, contrary to expectation, non-allies were more
11

The United Kingdom’s pursuit of nuclear weapons begins in 1945, a year in which the

United States and the United Kingdom were not part of a formal alliance according to
Correlates of War.
12

See, e.g., Gowing 1974 and Scheinman 1965.
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likely to explore nuclear weapons the smaller the size of the U.S. arsenal.13 The estimated
substantive effect of this unanticipated finding, however, is small. An increase in the size
of the U.S. nuclear arsenal by 1,000 warheads is associated with a 9% decrease in the risk
that U.S. non-allies explore the nuclear option.14 Moreover, as I report below, this finding
is not robust to alternative measurements of U.S. nuclear arsenal size.

(Insert Table 4 here)

If there is indeed a relationship between these variables, it could possibly be
explained by dissuasion. According to U.S. defense strategists, dissuasion is achieved
when the United States discourages adversaries from developing a military capability by
13

For a similar finding, see Tago and Singer 2011.

14

The states that explored nuclear weapons while not in a defense pact with the United

States include: the Soviet Union and Great Britain (1945); France and Switzerland
(1946); Israel (1949); Yugoslavia, Sweden, and India (1954); China (1955); North Korea
(1965); South Africa (1969); Libya (1970); Pakistan (1972); Iraq (1976); Algeria (1983);
Iran (1984); Romania (1985). France and Great Britain are not coded as formal allies of
the United States in 1945, according to Correlates of War, because the World War II
alliance ended in that year and NATO was not created until 1949. Coding Great Britain
and France, and even Israel and Sweden, as U.S. allies and rerunning the analysis did not
change the results however. The negative relationship between U.S. arsenal size and nonallied pursuit is not the result of questionable codings of U.S. alliance relationships.
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convincing the adversary that the United States possesses such an overwhelming level of
superiority with respect to that specific capability that the adversary cannot hope to ever
compete (Department of Defense 2005). According to this perspective, America’s nonallies may have been more likely to explore nuclear weapons when the United States had
a small arsenal because their leaders believed that they had an opportunity to achieve
nuclear parity with the United States. When the United States possessed a large arsenal,
on the other hand, their leaders concluded that they would never be able to compete with
the United States in a nuclear arms race and channeled their resources toward other
capabilities.
There are too few observations of U.S. non-allies acquiring nuclear weapons to
conduct regression analysis. Instead, I compare the average size of the U.S. arsenal for
the 4,930 country-years in which U.S. non-allies did not acquire nuclear weapons to the
seven county-years in which U.S. non-allies did acquire nuclear weapons. These
numbers, 18,444 and 18,912, respectively, are nearly identical, suggesting that the
acquisition of nuclear weapons by America’s non-allies is not significantly affected by
the size of the U.S. nuclear arsenal.
In sum, there is no support for the idea that U.S. allies are less likely, or U.S. nonallies more likely, to explore, pursue, or acquire nuclear weapons, the larger the size of
the U.S. nuclear arsenal.

Nuclear Nonproliferation Policy
Next, I turn to nuclear nonproliferation policy. To begin, I explore the determinants of
sensitive nuclear technology transfers. Providing sensitive nuclear assistance is the most
direct way in which a country can aid another country’s pursuit of a nuclear weapons
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capability (Kroenig 2010). If the size of the U.S. nuclear arsenal complicates U.S. efforts
to get cooperation on nuclear nonproliferation, we should expect to find a positive
relationship between the size of the U.S. nuclear arsenal and the probability that other
countries provide sensitive nuclear assistance. If, on the other hand, state decisions to
provide sensitive nuclear assistance are driven by other factors, we should expect to find
no relationship between these variables.
To conduct these tests, I repeat the analysis of Kroenig (2009a) on the correlates
of sensitive nuclear assistance after including U.S. arsenal. The dataset contains yearly
information for all capable nuclear suppliers and potential nuclear recipient dyads in the
international system from 1951 to 2000. Capable nuclear suppliers include nuclear
weapon states, like the United States, and states that possess sensitive nuclear technology,
but that have not produced nuclear weapons, such as Japan. The unit of analysis is the
directed-dyad year.15
The dichotomous dependent variable is Sensitive nuclear assistance. It measures
whether a capable supplier state provided sensitive nuclear assistance to a potential

15

One might expect that the nuclear posture of the United States might not affect the

proliferation policies of other Nuclear Weapons States recognized by the NPT, such as
Russia and China, and only affect the proliferation behavior of nonnuclear weapon states
or nuclear states outside the NPT. I, therefore, conduct a robustness test in which I
include only nuclear suppliers that lack nuclear weapons or are not members of the NPT.
In other words, for these tests, I exclude from my analysis nuclear suppliers that joined
the NPT as recognized nuclear weapon states. The results were nearly identical.
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nuclear recipient in a given year. Detailed information on the definition and measurement
of this variable can be found in Kroenig (2009a).
The key independent variable is U.S. arsenal. I also control for the other factors
demonstrated to affect patterns of sensitive nuclear assistance including: the Relative
power between supplier and recipient; the presence of a common Enemy between the
supplier and recipient; whether the supplier is in a defense pact with a superpower
(Superpower pact); the economic circumstances of the supplier, measured by GDP per
capita, levels of Economic growth, Openness to the international economy, and Trade
dependence with the potential recipient; domestic political Regime type; whether the
supplier is a member of the NPT or Nuclear Suppliers Group (NSG); Distance and
Distance squared between supplier and recipient; the security environment of the
recipient (Disputes); the GDP per capita and economic Openness of the recipient; and
whether the recipient is a member of the NPT. For more information on each of these
variables, see Kroenig (2009a).
To begin, I simply plot the instances of sensitive nuclear assistance over time
alongside information about changes in the size of the U.S. nuclear arsenal. As we can
see in Figure 2, there is not any obvious bivariate correlation between the frequency of
sensitive nuclear technology transfers and the size of the U.S. nuclear arsenal.

(Insert Figure 2 here)
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Next, I employ Logistic Regression to test claims about the correlates of sensitive
nuclear assistance. Robust standard errors are adjusted for clustering by dyad. The results
are presented in Table 5.

(Insert Table 5 here)

Table 5 reveals that there is no relationship between the size of the U.S. nuclear
arsenal and the probability that other countries provide sensitive nuclear assistance. U.S.
arsenal is not statistically significant in a full (model 1) or trimmed (model 2) model.
There is no support for the idea that the smaller the size of the U.S. arsenal, the less likely
other countries are to engage in sensitive nuclear transfers.
Consistent with the findings of Kroenig (2009a), I find that strategic factors,
namely the relative power between supplier and recipient, the presence of a common
enemy, and the dependence of the supplier on a superpower patron are correlated with
sensitive nuclear assistance. I also find that Trade dependence; NSG; Distance; Distance
squared; and Openness (recipient) are statistically significant correlates of Sensitive
nuclear assistance.
As the final test of the link between U.S. nuclear weapons and other states’
nonproliferation policies, I analyze the relationship between the size of the U.S. nuclear
arsenal and state voting behavior on nonproliferation issues in the United Nations
Security Council (UNSC). When states are found to be in noncompliance with their NPT
obligations by the International Atomic Energy Agency (IAEA) Board of Governors
(BOG), their case is referred to the UNSC for consideration. UNSC members can enforce
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violations of the NPT by, for example, passing UNSC resolutions to impose sanctions on
NPT violators. Other nuclear proliferation issues can also be taken up by the UNSC
independent of a BOG recommendation. If the maintenance of a large nuclear arsenal
complicates U.S. efforts to get international cooperation on international nuclear
nonproliferation efforts, then we should expect to find a negative relationship between
the size of the U.S. arsenal and whether countries vote “yes” on UNSC resolutions related
to nuclear nonproliferation.
To conduct the analysis, I construct a new dataset on votes in the UNSC on
nuclear proliferation issues from 1945 to 2010. The dataset contains information on 375
votes by 75 countries in 25 separate UNSC resolutions. Data on UNSC votes are drawn
from the United Nations’ official website.16 The unit of analysis is the country-vote.
The dichotomous dependent variable is UNSC vote. It is coded “1” if a country
votes yes on the nonproliferation resolution and “0” if the country votes no or abstains.17
The key independent variable is U.S. arsenal. I control for other factors that might affect
state voting on nonproliferation issues in the UNSC. We might expect militarily powerful
countries to be more threatened by the spread of nuclear weapons and thus be more likely
to support nonproliferation measures in the UNSC (Kroenig 2014). To account for
military power, I include Capabilities, a composite index containing information on total
population, urban population, energy consumption, iron and steel production, military
manpower, and military expenditures. Data for this variable are drawn from the
16

http://www.un.org/depts/dhl/resguide/scvote.htm

17

Estimating a multinomial logit on a trichotomous variable (yes=1; 2=abstain; 3=no)

and rerunning the analysis produced nearly identical results.
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Correlates of War composite capabilities index, version 3.02, and extracted using
EUGene (Singer, Bremer, and Stuckey 1972; Bennett and Stam 2000).18 I include Regime
type to account for the possibility that democratic countries may be more likely to
cooperate within international institutions, including the IAEA and the UNSC.19 To
gauge the effect of economic development on UNSC voting patterns, I include GDP per
capita. In addition, one might expect NPT member states to be more likely to enforce
violations of the NPT than nonmembers. I, therefore, include NPT, which measures
whether a state was a member of the NPT at the time that the vote was taken.20 Finally, I
include Explore, as defined above, to account for the possibility that states that are
actively exploring a nuclear option themselves might be less likely to support tough
nonproliferation measures in the UNSC.

18

Data on this variable are currently available through 2007. I extrapolated the 2007

score for each country through 2010 to prevent listwise deletion of observations due to
missing data. While the capabilities scores from 2008 to 2010 will not be exact, they
provide a more than adequate proxy of each state’s military power at the time of each
vote.
19

Data on regime type for Bosnia-Herzegovia in 2010 and 2011 are unavailable, resulting

in five missing observations.
20

Information on membership in the NPT is from the Institute for Defense and

Disarmament Studies, accessed online at www.idds.org/issNucTreatiesNPT.html.
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To begin, I plot vetoes and abstentions on nonproliferation resolutions in the
UNSC alongside information about the size of the U.S. nuclear arsenal.21 As we can see
in Figure 3, there is not an obvious correlation between these variables and, if anything, it
appears that states have become more likely to vote no or abstain on nonproliferation
resolutions in the UNSC as the United States has drawn down its nuclear arsenal. This
test cannot, however, account for potentially confounding factors.

(Insert Figure 3 here)

Next, to test the correlates of UNSC voting behavior, I employ Logistic
regression. Robust standard errors are clustered by country.22 The results are presented in
Table 6.

(Insert Table 6 here)

Turning to Table 6, we can see that there is no relationship between U.S. arsenal
size and state voting in the UNSC on proliferation issues. U.S. arsenal does not reach
statistical significance in a fully-specified (model 1) or a trimmed (model 2) model. This
test provides no empirical support for the idea that the maintenance of a large arsenal

21

I plot non-yes votes because “yes” votes are much more common and plotting them

results in an unreadable figure.
22

Clustering by UNSC resolution did not change the core findings.
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complicates U.S. efforts to garner international cooperation on nuclear proliferation
issues.
Focusing on the control variables, we can see that Capabilities is positive and
statistically significant. As expected, militarily powerful states are more likely to support
nonproliferation measures in the UNSC. NPT is also positive and statistically significant,
meaning that NPT member states are more likely to vote to enforce nonproliferation
measures in the UNSC. This finding supports the intuition that non-member states, such
as Israel, India, and Pakistan, might be less willing to support nonproliferation
enforcement for fear that they themselves might become the targets of such measures.
The other variables do not reach statistical significance. Domestic political regime type,
levels of economic development, and the exploration of nuclear weapons do not appear to
influence UNSC voting.

Robustness Checks
This section presents the results of a number of robustness tests. (A table presenting these
results is available in the Supplementary Appendix). First, to assess whether the findings
are sensitive to conceptualizations of the key independent variable, I create a number of
alternate measures of U.S. arsenal size. I create variables that gauge: the natural
logarithm of the U.S. arsenal, an ordinal categorization of the U.S. arsenal size (<100,
100–1k, 1k-10k, > 10k), annual changes in U.S. arsenal size, whether the United States
cuts the size of its arsenal in any given year, and the size of the arsenals of the P-5
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nuclear powers combined.23 Next, I assess whether the findings depend on historical
time. It is possible that any relationship between U.S. nuclear weapons and proliferation
only came into existence after the establishment of the NPT in 1969. Similarly, it is
possible that the relationship varied from the Cold War to the Post-Cold War world. To
test for these possibilities, I divided my sample by historical time period and conducted
regression analysis on the resulting sub-samples of data.
All of these tests produced similar results. I did not find statistically significant
links between U.S. nuclear weapons and proliferation. There were two exceptions to this
general finding. First, I found that the larger the natural log of the U.S. nuclear arsenal
and the larger the size of the P-5 nuclear arsenal, the less likely other states are to acquire
nuclear weapons. This might provide some evidence for the notion of dissuasion; states
were reluctant to compete in nuclear armaments the larger the size of the great powers’
arsenals. Second, I found a positive and statistically significant relationship between U.S.
nuclear reductions and the provision of sensitive nuclear assistance and, after 1968, a
negative and statistically significant relationship between U.S. arsenal size and patterns
of sensitive nuclear assistance, suggesting that a smaller U.S. nuclear arsenal might
encourage states to provide nuclear assistance. These findings are interesting and may
deserve further study, but, they are not representative of the larger body of results. The
overall pattern revealed in this study through dozens of tests is that there is scant
evidence of any significant relationships between U.S. nuclear weapons and the
proliferation behavior of other states.
23

I also tested models that included separate variables for US and P5 arsenal sizes. The

variables did not reach statistical significance.
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Discussion and Conclusion
This article examined the relationship between U.S. nuclear weapons and nuclear
proliferation. It found that there is no evidence of a relationship between the size of the
U.S. nuclear arsenal and a variety of nuclear proliferation outcomes, including whether
other states engage in nuclear proliferation themselves and whether they adopt policies
designed to prevent the spread of nuclear weapons to additional countries. This finding
was robust in a large battery of statistical tests that included alternate conceptualizations
and measures of key independent and dependent variables and in several subsamples of
data. Claims that the size of the U.S. nuclear arsenal is an important determinant of the
proliferation behavior of other states, therefore, do not find empirical support. This study
does not allow us to conclude definitively that there is not an association between these
sets of variables, but it does demonstrate, at a minimum, that there is not a strong and
readily observable empirical correlation between disarmament and nonproliferation. In
contrast, the findings of this research lend greater support to the idea that state behavior
on nuclear issues is determined by calculations about how nuclear proliferation outcomes
affect their material interests more narrowly defined, and that the details of U.S. nuclear
posture are largely irrelevant to these calculations.
Despite the insignificant statistical findings, or rather because of them, this article
contains important implications for U.S. national security policy. In his 2014 annual
report to Congress on the projected threats to the national security of the United States of
America, Director of National Intelligence James R. Clapper assessed that the prospect of
nuclear proliferation in various countries constitutes a major threat to U.S. national
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security.24 As was discussed in the introduction, the United States plans to combat
nuclear proliferation, in part, by reducing the number of nuclear weapons in the U.S.
nuclear arsenal. The research presented in this article demonstrates, however, that
alterations in U.S. nuclear force size may not have a meaningful impact on the
proliferation behavior of other states. The United States is correct to recognize nuclear
proliferation as a threat to international peace and security, but, given the findings of this
research, there is reason to believe that Washington’s efforts to use disarmament as a
means of advancing nonproliferation goals might not be met with success.25
It is possible, of course, that Washington has not yet gone far enough and, at some
point in the future – perhaps complete nuclear disarmament– nuclear reductions will
eventually result in nonproliferation breakthroughs. The findings of this research,
however, should give us pause. Lacking evidence of a tight correspondence between U.S.
arsenal size and proliferation behavior in the past, there is little reason to be believe that
additional cuts will produce cooperation on nonproliferation issues in the future.
It may also be the case that the measures employed in this article are too crude to
capture the hypothesized dynamics and, rather than a measurable correlation between
nuclear numbers and objective proliferation outcomes, we should expect the arms
24

James R. Clapper, “Worldwide Threat Assessment of the U.S. Intelligence Community

for the Senate Select Committee on Intelligence,” January 29, 2014, unclassified
Statement for the Record.
25

Similarly, this research suggests that if Washington were to decide to pursue a nuclear

arms buildup in the future, it need not worry that this move would have the unintended
consequence of spurring proliferation in other countries.
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control-nonproliferation link to manifest itself more subtly in the realm of norms, ideas,
and diplomacy. According to this line of thought, U.S. attitudes toward disarmament
might have an important effect on the negotiating climate in international meetings, such
as the NPT Review Conference (RevCon) held every five years. It is possible that these
nuanced links exist and the search to uncover them could make an interesting avenue for
future study. Yet, at the end of the day, scholars and practitioners are most concerned
about tangible outcomes, such as whether nuclear weapons spread to additional countries
or not.
In short, this research suggests that the United States should place less weight on
adjustments to the size of its nuclear arsenal as a nonproliferation tool and emphasize
more proven methods for preventing nuclear proliferation, such as denying states the
technology required to produce nuclear weapons and addressing the threat environments
that motivate states to desire nuclear weapons in the first place.
The findings of this article do not necessarily imply that the United States should
refrain from making additional cuts to the size of its nuclear arsenal. There might be
advantages to further nuclear reductions, but the evidence suggests that increased
international cooperation on nuclear nonproliferation measures is not among them. As
U.S officials think about sizing the nuclear arsenal they should consider how U.S. nuclear
weapons affects the ability to deter enemies and assure allies, the defense budget, and
many other factors. Given the lack of support for a link between U.S. nuclear weapons
and proliferation, however, it would be unwise to base future nuclear force sizing
decisions on hopes that cuts to the U.S. arsenal can prevent the spread of nuclear
weapons.
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Table 1. Nuclear Proliferation, 1945-2000
Country
Explore
Pursue
Algeria
1983-1991
Argentina
1978-1990
Australia
1956-1973
Brazil
1966-1990
1975-1990
China
19561956Egypt
1955-1980
France
19451954Germany
1957-1958
India
19481964-1966, 1972-1975, 1980Indonesia
1964-1967
Iran
1974-1979, 19841989Iraq
1976-1991
1976-1991
Israel
19491955Italy
1955-1958
Japan
1941-1945, 1967-1970
North Korea
19621980Norway
1947-1962
Libya
1970-2003
1970-2003
Pakistan
19721972Romania
1978-1989
Russia
19451945South Africa
1969-1991
1974-1991
South Korea
1970-1975
1970-1975
Sweden
1945-1970
Switzerland
1945-1969
Taiwan
1967-1976, 1987-1988
United Kingdom 19451945United States
19451945Yugoslavia
1949-1962, 1974-1987 1953-1962, 1982-1987

Acquire

196419601987-

1967-

2006-

198719491979-1991

19521945-
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Table 2. Hazard Models of Nuclear Proliferation, All States, 1945-2000
Independent variable
U.S. arsenal
Security guarantee
Sensitive nuclear assistance

1
(Explore)
-0.060
(0.042)
-0.899
(0.615)

2
(Pursue)
-0.020
(0.049)
-0.917
(0.652)

3
(Acquire)
-0.075
(0.063)

1.683**
(0.753)

GDP

3.24e-03
-0.019
(0.055)
(0.051)
Industrial capacity
2.245****
2.201***
34.234****
(0.544)
(0.750)
(2.888)
Rivalry
1.435****
2.197***
2.476**
(0.426)
(0.758)
(1.075)
Regime type
-0.007
0.016
(0.031)
(0.031)
Openness
-0.013*
-0.022
(0.012)
(0.014)
Liberalization
-0.042
0.054*
(0.025)
(0.026)
Year
-0.087***
-0.097****
-0.166*
(0.031)
(0.028)
(0.098)
Log likelihood
-69.513
-47.226
-25.018
Number of countries
157
157
187
Total observations
5,317
5,665
7,239
NOTE: Statistically significant parameter estimators are denoted by * (p 0.05), ** (p
0.01), *** (p 0.001). Coefficients are estimates for Cox proportional hazard models;
robust standard errors, adjusted for clustering by country, are in parentheses. GDP=gross
domestic product. Model 3 presented trimmed to take into account available degrees of
freedom. Full models also reveal a statistically insignificant relationship between U.S.
arsenal and Acquire.
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Table 3. Hazard Models of Nuclear Proliferation with U.S. Security Guarantee
Interaction, 1945-2000
Independent variable
U.S. arsenal
U.S. guarantee
U.S. arsenal x U.S. guarantee
Sensitive nuclear assistance

4
(Explore)
-0.0632
(0.0421)
-0.795
(0.775)
-6.73e-03
(0.039)

5
(Pursue)
-8.20e-03
(0.049)
0.292
(0.762)
-0.060
(0.037)

6
(Acquire)
-0.055
(0.069)
1.174
(1.675)
-0.107
(0.076)
1.224
(0.767)

GDP

0.012
-0.021
(0.055)
(0.057)
Industrial capacity
2.187***
2.237**
33.280***
(0.541)
(0.780)
(1.902)
Rivalry
1.706***
2.416**
2.429*
(0.458)
(0.809)
(1.124)
Regime type
0.002
0.023
(0.035)
(0.037)
Openness
-0.012
-0.023
(0.013)
(0.015)
Liberalization
-0.042
0.057*
(0.024)
(0.025)
Year
-0.082**
-0.092***
-0.180
(0.030)
(0.025)
(0.102)
Log likelihood
-69.624
-46.785
-23.698
Number of countries
157
157
187
Total observations
5,317
5,665
7,239
NOTE: Statistically significant parameter estimators are denoted by * (p 0.05), ** (p
0.01), *** (p 0.001). Coefficients are estimates for Cox proportional hazard models;
robust standard errors, adjusted for clustering by country, are in parentheses. GDP=gross
domestic product. These models do not include Security guarantee because it is highly
collinear with U.S. guarantee. The correlation coefficient is 0.85.
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Table 4. Hazard Models of Nuclear Proliferation, U.S. Allies and Non-U.S. Allies,
1945-2000
Independent variable

7
8
9
(U.S. Allies
(Non-Allies
(Non-Allies
Explore)
Explore)
Pursue)
U.S. arsenal
0.054
-0.097**
0.010
(0.103)
(0.040)
(0.051 )
GDP
-0.155
0.032
6.50e-03
(0.245)
(0.048)
(0.067)
Industrial capacity
3.001*
2.274****
2.005***
(1.418)
(0.675)
(0.748)
Rivalry
0.157
2.151***
3.189**
(0.882)
(0.707)
(1.415)
Regime type
-0.096*
0.054
0.060
(0.056)
(0.045)
(0.049)
Openness
-0.059
-0.013
-0.019
(0.043)
(0.015)
(0.018)
Liberalization
0.022
-0.045
0.058**
(0.050)
(0.028)
(0.026)
Year
0.281
-0.089**
-0.110***
(.215)
(0.040)
(0.035)
Log likelihood
-11.943
-40.911
-26.415
Number of countries
46
126
126
Total observations
1,765
3,552
3,792
NOTE: Statistically significant parameter estimators are denoted by * (p 0.05), ** (p
0.01), *** (p 0.001). Coefficients are estimates for Cox proportional hazard models;
robust standard errors, adjusted for clustering by country, are in parentheses. GDP=gross
domestic product. There are too few observations of U.S. allies pursuing or acquiring
nuclear weapons and of non-allies acquiring nuclear weapons to conduct regression
analysis. These models do not include Security guarantee because there is scant variation
within the subcategories of states considered.
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Table 5. Correlates of Sensitive Nuclear Assistance, 1951-2000
Independent variable
1
2
U.S. arsenal
-0.013
2.54e-03
(0.034)
(0.022)
Relative power
-27.053*
-34.102***
(11.808)
(9.890)
Common enemy
1.746***
2.098***
(0.507)
(0.579)
Superpower pact
-1.307**
-1.575**
(0.425)
(0.561)
GDP per capita
0.027
(0.094)
Economic growth
4.063
(2.800)
Openness
-0.002
(0.009)
Trade dependence
31.024**
32.999**
(10.910)
(12.014)
Regime type
-0.049
(0.043)
NPT
-1.178
(0.789)
NSG
2.385*
1.556*
(0.995)
(0.717)
Distance
21.475**
19.282*
(8.377)
(8.384)
Distance squared
-1.364**
-1.220*
(0.524)
(0.529)
Disputes (recipient)
0.144
(0.150)
Superpower pact (recipient)
0.513
(0.849)
GDP per capita (recipient)
0.021
(0.020)
Liberalization (recipient)
0.008
(0.022)
Openness (recipient)
-0.014*
-0.011*
(0.005)
(0.005)
NPT (recipient
-0.039
(0.652)
Constant
-87.764**
-79.661*
(33.722)
(33.206)
N
81,952
81,952
NOTE: Statistically significant parameter estimators are denoted by * (p 0.05), ** (p
42

0.01), *** (p 0.001). The dependent variable is sensitive nuclear assistance coded from 0
(no assistance) to 1 (assistance). Robust standard errors are in parentheses and are
adjusted for clustering by dyad. The model is estimated after including spline corrections
for temporal dependence (Beck, Katz, and Tucker 1998).

43

Table 6. Correlates of UNSC Voting on Nuclear Proliferation Issues, 1945-2010
Independent variable
1
2
U.S. arsenal
-9.46e-03
-0.012
(0.017)
(0.016)
Capabilities
5.229**
1.600
(1.899)
(1.681)
GDP per capita
6.64e-03
(0.013)
Regime type
0.014
(0.022)
NPT
0.829*
1.034**
(0.337)
(0.331)
Explore
-0.489
(0.280)
Constant
1.076*
1.002*
(0.454)
(0.433)
N
370
375
Wald chi2
33.45
17.52
Log pseudolikelihood
-50.813
-52.124
2
Psuedo R
0.147
0.128
NOTE: Statistically significant parameter estimators are denoted by * (p 0.05), ** (p
0.01), *** (p 0.001). The dependent variable is UNSC voting coded from 0 (abstention or
no vote) to 1 (yes vote). Robust standard errors are in parentheses and are adjusted for
clustering by country. Data on regime type for Bosnia-Herzegovia in 2010 and 2011 are
unavailable, resulting in five missing observations.
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Figure 1. Size of the U.S. Nuclear Arsenal, 1945-2010.
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Figure 2. U.S. Arsenal Size and Instances of Sensitive Nuclear Assistance, 1950-2000
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Note: In this figure, Sensitive Nuclear Assistance represents the number of cases of
sensitive nuclear assistance in each year.
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Figure 3. Size of the U.S. Nuclear Arsenal and Vetoes and Abstentions on Nuclear
Nonproliferation Issues in the United Nations Security Council, 1968-2010.
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Note: This figure plots vetoes and abstentions because plotting the much more common
“yes” votes results in an unreadable figure.
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