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This paper addresses a crucial yet unexamined aspect of nuclear proliferation: why do
states and non-state actors share nuclear weapons technology? This question, which has
profound implications for U.S. nonproliferation policy, has gone virtually unasked by scholars
and remains largely unanswered by the literature on nuclear proliferation.” This lacuna in the
nonproliferation literature is remarkable given the amount of attention focused on nuclear
proliferation. The study of nuclear proliferation has focused instead on three other aspects of the
issue: why states want these weapons?, why states forgo or abandon nuclear weapons?, and the
strategic consequences of nuclear proliferation.”

Nuclear sharing also poses an unheralded puzzle in international relations. Why would
states share the most powerful weapons technology ever invented with other, potentially hostile,
states? Indeed, the anarchic nature of international relations and the destructive power of these
weapons implies that this type of nuclear cooperation should be rare indeed. According to John
Mearsheimer, “The established nuclear powers will be reluctant to give the new nuclear powers
technical help in building secure deterrents because it runs against the grain of state behavior to
transfer military power to others, and because of the fear that sensitive military technology could
be turned against the donor state if that technology were further transferred to its adversaries.””
In addition, states will also fear that the recipient, even a trustworthy fellow democracy, may one
day become an adversary itself.® This confidence in the unattractiveness of nuclear sharing is
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belied by the extent of nuclear cooperation that has already occurred. Since the dawn of atomic
age, there have been 13 cases of states sharing nuclear weapon technology with another state.

This gap in our theoretical and empirical understanding of nuclear proliferation is
distressing since the current wave of proliferation is driven largely by this phenomenon. The
current nuclear crises with Iran and North Korea were triggered by their development of uranium
enrichment facilities using equipment, materials, and know-how supplied by the Pakistani
scientist A.Q. Khan with varying degrees of complicity by officials in Islamabad. Khan’s
network also transferred enrichment technology, as well as the design for a nuclear warhead, to
Libya. To highlight the prevalence of nuclear sharing, it is worth noting that the warhead design
was provided to Pakistan by China which was itself a recipient of extensive nuclear assistance
from the Soviet Union. The beneficiaries of Khan’s nuclear entrepreneurship are now able to
enter the international black market as purveyors of nuclear materials, technology, and weapons.
North Korea has emerged as the most likely candidate for further state-sponsored nuclear
proliferation.” Indeed, the transfer of nuclear materials or weapons to another state or terrorist
group constitutes one of the last “red lines” in the Bush Administration’s policy towards North
Korea.

Even more worrisome than international nuclear sharing would be the transfer of fissile
material or nuclear weapons from a state to a terrorist group. The potential for states to transfer
weapons of mass destruction to terrorist groups that they sponsor has been noted since the 1980s.
Following September 11, the nexus between states developing weapons of mass destruction and
sponsoring terrorist groups appeared to be even more threatening. During the build-up to the war
with Iraq, the Bush Administration repeatedly highlighted the potential risk that Saddam Hussein
could transfer such weapons to Al Qaeda. Another dimension of this problem emerged at this
time with reports that former senior members of the Pakistani nuclear establishment had met
with members of Al Qaeda and the Taliban regime.® This episode raised the concern that non-
state actors could act as conduits for nuclear materials or weapons to other non-state actors. To
date, there have been no confirmed reports of a state providing nuclear, biological, or chemical
weapons to a terrorist group. As John Lewis Gaddis has observed, “To take comfort in this
pattern, however, is like trying to find reassurance in an extended game of Russian roulette:
sooner or later the odds will turn against you.”® Examining the history and causes of inter-state
nuclear sharing, as well as the emerging evidence on the role of non-state actors in nuclear

" The Bush Administration has accused North Korea of shipping uranium hexafluoride to Libya although the
evidence made public to date is largely circumstantial. See David E. Sanger and William J. Broad, “Evidence is
Cited Linking Koreans to Libya Uranium,” New York Times, May 23, 2004, p. Al; David E. Sanger and William J.
Broad, “Tests Said to Tie Deal on Uranium to North Korea,” New York Times, February 2, 2005, p. Al; Glenn
Kessler, “North Korea May Have Sent Libya Nuclear Material, U.S. Tells Allies,” Washington Post, February 2,
2005, p. Al; and Glenn Kessler and Dafna Linzer, “Nuclear Evidence Could Point to Pakistan,” Washington Post,
February 3, 2005, p. A18.

On potential North Korean-Iranian nuclear links see, Ze’ev Schiff, Weapons of Mass Destruction in the
Middle East: The View From Israel (Houston, TX: Rice University, March 2003), pp. 7-11; “Report: Iran Nuke
Experts Visited N. Korea This Year,” Reuters, June 11, 2003; David E. Sanger and William J. Broad, “Evidence is
Cited Linking Koreans to Libya Uranium,” New York Times, May 23, 2004, p. Al; and Louis Charbonneau, “N.
Korea Provides Nuclear Aid to Iran-Intel Reports,” Reuters, July 6, 2005.
8 David Albright and Holly Higgins, “A Bomb for the Ummah,” Bulletin of the Atomic Scientists, Vol. 59, No. 2
(March/April 2003), pp. 49-55; and White House, “Day 100 of the War on Terrorism: More Steps to Shut Down
Terrorist Support Networks,” White House Press Release, December 20, 2001,
http://www.whitehouse.gov/news/releases/2001/12/20011220-8.html
% John Lewis Gaddis, “Grand Strategy in the Second Term,” Foreign Affairs, January/February 2005, p. 11.



sharing, would contribute to the debate on the likelihood that states would share such nuclear
weapons with terrorists.*

Understanding the determinants of nuclear sharing, and the conditions under which it is
most likely to occur, are crucial to addressing the threat of state-sponsored nuclear proliferation.
The goal of this paper is to describe the phenomenon of nuclear sharing, assess the risks for the
nuclear nonproliferation regime, and develop a framework for analyzing the motives of state and
non-state actors to engage in this behavior.

Defining and Bounding the Problem

This paper defines nuclear sharing as the knowing and willful transfer of fissile material
(uranium-235 enriched to greater than 20% or plutonium-239), nuclear weapons, or the means to
produce these weapons, including fissile material production facilities and warhead design
information, to a non-nuclear actor. This definition of nuclear sharing excludes sales of nuclear
technology by private entities without the knowledge of their host government (such as the
support provided by German firms and individuals to the Iragi nuclear program in the 1980s), the
theft of nuclear technology by a state (such as the Soviet Union’s atomic espionage during the
1940s), the illicit procurement and smuggling of nuclear technology (such as that engaged in by
Pakistan since the 1970s), or the provision of civilian nuclear technology for peaceful purposes
that could be used to produce nuclear weapons (such as Canada’s supply of the CIRUS research
reactor to India in the 1960s). In addition, this definition excludes joint custody arrangements for
nuclear weapons such as those used by NATO whereby American nuclear warheads deployed on
foreign soil remained under U.S. control. The transfer of ballistic missiles and/or the means to
produce them is frequently a component of nuclear sharing. The transfer of delivery systems that
can be mated with nuclear warheads, but were transferred for use as conventional weapons (such
as the U.S. sale of F-16s to Pakistan) are also excluded from this definition.

States have engaged in nuclear sharing since the dawn of the atomic age. Over the past
sixty years, there have been at least 13 cases of nuclear sharing (see Table 1). The frequency of
this behavior should dispel the myth put forward by George Quester that, “The good news is that
nations having already acquired nuclear explosives are not so likely to be willing to share such
weapons with the next “nth”.”** Although nuclear sharing is currently associated with “rogue”
actors such as A.Q. Khan and North Korea, it is worth noting that every declared nuclear weapon
state has engaged in nuclear sharing at some point. Nuclear sharing has also played a key role in
the global spread of nuclear weapons. The sharing of nuclear weapons technology was crucial to
the development of nuclear weapons by China and Israel and accelerated the British and
Pakistani programs. Nuclear sharing would have been the source of Iragi and Libyan nuclear
weapons if their programs had not been halted by outside intervention. The history of nuclear
sharing is also characterized by four cases where the provider of nuclear weapon technology had
second thoughts and terminated the cooperation prematurely. Such cases provide a useful
mechanism for studying changes in a government’s motivation to engage in nuclear sharing.
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TABLE 1. Cases of Nuclear Weapon Technology Cooperation

Provider Recipient | Duration Nature of Assistance Outcome
United States United 1943-1946 | Enrichment, Reprocessing, Terminated by the United
Kingdom Warhead Design States™
Soviet Union China 1957-1960 | Enrichment, Reprocessing, Terminated by the Soviet
Warhead Design, Delivery | Union®®
Systems
France Israel 1956-1960 | Reactor, Reprocessing, Terminated by France™
Delivery Systems
United States | United 1958- Warhead Design, Delivery | Ongoing™
Kingdom | present Systems
United States France 1972- Warhead Design, Delivery Ongoing™®
present Systems
France Pakistan | 1973-1978 | Reprocessing Cancelled by France’
West Germany | Brazil 1975-? Enrichment, Reactors, Enrichment and
Reprocessing reprocessing aspects
cancelled in 1980s"®
Israel South 1975-? Tritium, Ballistic Missiles Unknown®
Africa
France/ltaly Iraq 1975-1981 | Reactor, Reprocessing Reactgor destroyed by
Israel
China Pakistan | 1976-? Warhead Design, Unknown?!
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Reprocessing

Pakistan Iran 1987-1999 | Enrichment Unknown?
Pakistan North 1997- Enrichment, Warhead Unknown?®
Korea 2001/2002 | Design?
Pakistan Libya 1997-2003 | Enrichment, Warhead Terminated by Libya®
Design
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TABLE 2. Cases of Attempted Nuclear Weapon Technology Cooperation

Requester Source Type of Assistance Date
Requested
Australia United Kingdom Nuclear Weapons 1956-1963°
Federal Republic of France Nuclear Weapons 1957-1958%°
Germany
Italy France Nuclear Weapons 1957-1958%
Egypt Soviet Union Nuclear Weapons 1965%°
Indonesia China Nuclear Weapons 1965%°
Egypt China Nuclear Weapons 1967%
Taiwan United States Reprocessing 1969°!
Libya China Nuclear Weapons 1970%
Libya Soviet Union Nuclear Weapons 1971%
Taiwan West Germany Reprocessing 1972-1973*
Libya Pakistan Reprocessing 1973-7%
North Korea China Nuclear Weapons 1975%°
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Taiwan France Reprocessing 1975%°
South Korea France Reprocessing 1975-1976%°
Libya India Reprocessing 1978-1979%°
Iran Russia Enrichment 1995%

Aside from these cases of nuclear cooperation, there have also been at least 15 cases
where states have attempted to acquire nuclear weapon capabilities from other states, but were
rebuffed (see Table 2). Australia, Egypt, the Federal Republic of Germany, Italy, Indonesia,
Libya, and North Korea requested the transfer of nuclear weapons from one of the declared
nuclear weapon states. Libya, South Korea, and Taiwan solicited spent fuel reprocessing
technologies while Iran sought a uranium enrichment facility based on gas centrifuges. Most of
these states were developing nations with insufficient human capital and technical infrastructure
to develop nuclear weapons indigenously. Libya was particularly active in attempting to use its
oil wealth to purchase nuclear weapon capabilities from abroad. In 1975, Libyan leader Colonel
Muammar Qaddafi hopefully boasted that, “A few years ago we could scarcely procure a
squadron of fighter planes. Tomorrow, it will be possible to buy an atomic bomb and its
components.”** Although Libyan attempts in the 1970s to acquire nuclear weapons or fissile
material production capabilities from the Soviet Union, China, Pakistan, and India failed, Libya
finally found a willing supplier in Pakistan in the late 1990s. China was the nation most sought
after for nuclear weapons assistance. This was likely due to China’s status as the first developing
nation to enter the nuclear club and Beijing’s anti-nonproliferation and anti-imperialism rhetoric
in the 1960s. Despite this rhetoric, China engaged in nuclear sharing with only one nation—
Pakistan—and this cooperation was motivated by security concerns, not ideology.

Finally, there are two cases of states that considered requesting nuclear weapon
capabilities from other states but decided against this course of action. During government
debates in Sweden and Switzerland on the acquisition of nuclear weapons, the purchase of such
weapons from abroad was ruled out due to these nations’ long histories of neutrality, their desire
to maintain independent foreign policies, and their emphasis on self-reliance in military affairs.*?
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Explaining Nuclear Sharing

The most extensive discussion in the nuclear nonproliferation literature of the motives
behind nuclear sharing revolves around the so-called “Islamic bomb.” In 1979, former Pakistani
Prime Minister Zulfikar Ali Bhutto, the architect of Pakistan’s nuclear weapons program, wrote,
“We know that Israel and South Africa have full nuclear capability. The Christian, Jewish and
Hindu civilizations have this capability. The communist powers also possess it. Only the Islamic
civilization was without it, but that position was about to change.”*® Bhutto’s successor, General
Muhammad Zia-ul-Haq, shared this sentiment. In a 1978 interview, he stated that, “China, India,
the USSR, and Israel in the Middle East possess the atomic arm. No Muslim country has any. If
Pakistanis had such a weapon, it would reinforce the power of the Muslim world.”** Coming on
the heels of revelations about Pakistan’s covert procurement of uranium enrichment technology
and the Iranian revolution sparked by Ayatollah Khomeini, the prospect of an “Islamic bomb”
growing out of nuclear cooperation between Pakistan and oil-rich Muslim states suddenly
seemed plausible and frightening. According to Pervez Hoodbhoy, “The Islamic bomb evokes
fearsome images: the power of nuclear annihilation in the hands of dictators, holy war and
warriors, and terrorists.”* The notion of an “Islamic bomb” did indeed capture the public’s
imagination, as evidenced by a BBC television program and three books on the subject.*®
Concerns about an “Islamic bomb” were also fueled by reports in the late 1970s that Libya,
having failed to obtain nuclear weapons from the Soviet Union and China, had provided
financial assistance and natural uranium to support Pakistan’s nuclear weapon program.*’ The
security studies community, however, was much more sanguine about the possibility that
Pakistan would share nuclear weapon technology with other states.

Throughout the 1980s and 1990s, several nuclear proliferation analysts expressed
skepticism about the likelihood that Pakistan would share its nuclear weapons or related
technologies with other Muslim states. In 1983, George Quester wrote that the fear of an
“Islamic bomb” is overblown “since Pakistan may already have learned what every other entrant
into the nuclear weapons club has learned: that it has an interest in closing the clubroom door
behind itself.”* Quester believed that Pakistan’s restraint would be based on “simple common
sense and prudence.”* In 1985, Rodney Jones wrote that, “It seems most unlikely that Pakistan
would directly trade away nuclear weapons, fissile material, or even explicit promises of nuclear
security support; even if Pakistan were able to accumulate a surplus on its perceived national
requirements, the anticipated repercussions from such transfers would be much too severe. It is
conceivable but doubtful that Pakistan would physically export sensitive technology.”* By
1990, he judged that, “Western estimates of the likelihood that that Pakistan will become a

*% Zulfikar Ali Bhutto, If | Am Assassinated..... (1979) cited in Jones, Nuclear Proliferation, p. 8.
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nuclear supplier to sensitive countries in the Middle East probably has been exaggerated by a
failure to take into account political and social barriers in regional relations.”>*

Peter Lavoy and Shai Feldman also dismissed the possibility of Pakistan pursuing an
“Islamic bomb”. They believed that fear of Pakistan sharing nuclear technology or weapons with
other Muslim nations was unwarranted since doing so would reduce Pakistan’s status as the sole
nuclear weapon state in the Islamic world.>* In addition, nuclear sharing by Pakistan would be
counterproductive since it would risk provoking Israeli military action or strategic cooperation
with Pakistan’s main rival, India. Finally, sharing nuclear technology or weapons would violate
Pakistan’s private pledge to the United States to exercise nuclear restraint and risk severely
disrupting relations with the United States.>®

Despite this consensus that Pakistan would not transfer nuclear technology to other
Muslim states, Pakistan has emerged as the worst nuclear proliferator in the twentieth century.
Dr. Khan’s network, with varying levels of complicity by senior officials in Islamabad, provided
uranium enrichment technology to Iran, Libya, and North Korea and nuclear warhead design
information to at least Libya. This technology was also reportedly offered to Irag, Egypt, Syria,
and Saudi Arabia, although none of these countries are believed to have accepted.>* The full
range of states that received offers or engaged the services of Khan’s network is currently
unknown. In addition, retired Pakistani nuclear scientists have been linked to Al Qaeda and the
Taliban. The failure of respected regional and nonproliferation experts to forecast the emergence
of Pakistan as a source of nuclear proliferation highlights the need for a better understanding of
the motives and conditions that underlie this behavior.

The State of the Literature

Determining the conditions under which nuclear sharing has occurred, and will occur in
the future, is crucial to formulating effective strategies to reduce the dangers posed by state-
sponsored nuclear proliferation. The extent of nuclear sharing has been recognized by only a
handful of analysts.>> Even fewer have sought to explain this behavior. Bradley Thayer suggests
that states may share nuclear weapons technology due to national interest, avarice, or alliance
relations.*® Lewis Dunn cites economic incentives, ideological affinities, and security concerns
as possible motivators for nuclear sharing by governments or mercenary scientists.>” Neither
author discusses the history of nuclear sharing, provides a theoretical basis for these explanations
of this behavior, or tests the explanatory power of competing theories against the empirical
evidence. The question of why states would share nuclear weapons technology, the conditions

*! Jones, “Pakistan,” in Potter, ed., International Nuclear Trade and Nonproliferation, p. 225.

%2 Lavoy, “The Strategic Consequences of Nuclear Proliferation,” p. 746; and Feldman, Nuclear Weapons and Arms
Control in the Middle East, p. 41.

>3 Feldman, Nuclear Weapons and Arms Control in the Middle East, pp. 41-43.

> Albright and Hinderstein, “Unraveling the A.Q. Khan and Future Proliferation Networks,” p. 113.

% See Thayer, “The Causes of Nuclear Proliferation and the Utility of the Nuclear Nonproliferation Regime,” pp.
500-501; Lavoy, “The Strategic Consequences of Nuclear Proliferation,” pp. 745-746; and Liberman, “Israel and the
South African Bomb,” p. 67.

% Thayer, “The Causes of Nuclear Proliferation and the Utility of the Nuclear Nonproliferation Regime,” pp. 500-
501.

%" Lewis A. Dunn and Herman Kahn, Trends in Nuclear Proliferation, 1975-1995: Projections, Problems, and
Policy Options, HI-2336-RR/3, Prepared for ACDA Contract No. ACDA/PAB-264 (Croton-on-Hudson, N.Y.:
Hudson Institute, May 15, 1976); Lewis A. Dunn, “Nuclear “Gray Marketeering”,” International Security, Vol. 1,
No. 3 (Winter 1977), pp. 107-118; and Lewis A. Dunn, Controlling the Bomb: Nuclear Proliferation in the 1980s
(New Haven, Conn.: Yale University Press, 1982).
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under which this is likely to occur, and the security implications of such transfers has been
examined only on a case-by-case basis.”® The purpose of this paper is to lay the foundation for a
systematic, comparative analysis of this phenomenon and an assessment of its implications for
international relations theory and nonproliferation strategy.

Nuclear Sharing and International Relations Theory

Nuclear sharing represents an unheralded puzzle in international relations. Why would
states share the most powerful military technology ever developed with other states? Due to the
anarchic nature of international politics and the perpetual possibility of conflict, the distribution
of military capabilities is crucial to the conduct of international politics. As a result, states should
be impeded from engaging in nuclear cooperation due to four features of international politics:
uncertainty of intentions, concerns with relative gains, fear of cheating, and unwillingness to
accept asymmetric dependence.* These impediments to cooperation are especially strong in the
field of military affairs where miscalculations can impose severe penalties. While evidence of
these obstacles can be found in the history of nuclear sharing, they were not sufficient to prevent
the widespread nuclear sharing that has occurred since the dawn of the atomic age.

Obstacles to Cooperation

The first impediment to cooperation is that the intentions of states are uncertain and
unpredictable. Therefore, states worry that cooperating with a partner today could lead to the
strengthening of an enemy tomorrow. As Jervis has noted, “Minds can be changed, new leaders
can come to power, values can shift, new opportunities and dangers can arise.”®® In early 1959,
Soviet Premier Nikita Khrushchev began to have doubts about the October 1957 New Defense
Technical Accord which pledged the Soviet Union to provide ballistic missiles and nuclear
technology, including a prototype atomic bomb, to China. Chairman Mao Zedong’s rhetoric
about nuclear weapons being “paper tigers”, his hyperbole about the ability of China to survive a
nuclear war, and his initiation of the 1958 Taiwan Straits crisis without warning Moscow
beforehand, raised concerns that the Chinese would not remain reliable allies. By mid-1959, the
Soviets had informed the Chinese that they would not supply a prototype atomic bomb and they
withdrew all technical advisors in 1960.%

Second, as a result of this uncertainty and the anarchic nature of international politics,
states will assess the benefits of cooperation from the perspective of relative gains. As Grieco
states, “the fundamental goal of states in any relationship is to prevent others from achieving
advances in their relative capabilities.”® According to Waltz, “When faced with the possibility
of cooperating for mutual gain, states that feel insecure must ask how the gain will be divided.

%8 For studies of recent cases of nuclear sharing, see Jason D. Ellis, “Beyond Nonproliferation: Secondary Supply,
Proliferation Management, and U.S. Foreign Policy,” Comparative Strategy, Vol. 20, No. 1 (January-March 2001),
pp. 1-24; Kampani, “Second Tier Proliferation,” pp. 107-116; Paul, “Chinese-Pakistani Nuclear/Missile Ties and
Balance of Power Politics,” pp. 21-29; Liberman, “Israel and the South African Bomb,” pp. 46-80; Chaim Braun
and Christopher F. Chyba, “Proliferation Rings: New Challenges to the Nuclear Nonproliferation Regime,”
International Security, VVol. 29, No. 2 (Fall 2004), pp. 5-49; and Andrew J. Coe, “North Korea’s New Cash Crop,”
The Washington Quarterly, Vol. 28, No. 3 (Summer 2005), pp. 73-84.

% Kenneth Waltz, Theory of International Politics (New York: McGraw Hill, 1979), pp. 105-106; and Joseph
Grieco, “Anarchy and the Limits of Cooperation: A Realist Critique of the Newest Liberal Institutionalism,”
International Organization, Vol. 42, No. 3 (Summer 1988), p. 487.

% Robert Jervis, “Cooperation Under the Security Dilemma,” World Politics, Vol. 30, No. 2 (January 1978), p. 168.
¢ |_ewis and Xue, China Builds the Bomb, p. 63; and Gobarev, “Soviet Policy toward China,” p. 26.

%2 Grieco, “Anarchy and the Limits of Cooperation,” p. 498. (emphasis in original)
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They are compelled to ask not “Will both of us gain?’ but “Who will gain more?’ If an expected
gain is to be divided, say, in the ratio of two to one, one state may use its disproportionate gain to
implement a policy to damage or destroy the other. Even the prospect of large absolute gains for
both parties does not elicit their cooperation so long as each fears how the other will use its
increased capabilities.”®® Thus, states are less likely to engage in cooperation that benefits a
partner more than themselves.

Concerns over relative gains prevented the United States and United Kingdom from
undertaking joint research on the use of uranium for weapons for two years during World War II.
In 1941, the United States sought to form a joint project with the British whose uranium research
was much more advanced. The British demurred until mid-1942 when they perceived that the
scale and sophistication of American research had exceeded theirs. By this time, the United
States preferred to continue to pursue their program independently, and it was with great
reluctance, and with many restrictions, that they accepted British participation in the Manhattan
Project as a junior partner in August 1943.%*

The third impediment to international cooperation is that in the absence of a central
authority to enforce promises, states will be concerned that their potential partner will cheat and
use a cooperative arrangement to secretly increase its power. According to Charles Lipson, it is
the “special peril of defection” that makes cooperation in security affairs so difficult.®> A related
concern is that poor security in the recipient state would allow a third party to benefit from this
cooperation.

Both of these fears were stumbling blocks in early Anglo-American nuclear cooperation.
During the fall of 1941, the British put off American requests for closer cooperation due to the
possibility that the results of British research would fall into enemy hands due to America’s laxer
secrecy laws.®® Two years later, one of the key stumbling blocks for Anglo-American nuclear
cooperation was the fear by American officials that Great Britain’s proposal for a joint project
was motivated by the desire to gain knowledge that would be used to compete commercially in
the field of atomic energy after the war. The August 1943 Quebec Agreement was reached only
after Prime Minister Winston Churchill explicitly renounced British interest in post-war
industrial and commercial applications of nuclear technology except as permitted by the United
States. As a safeguard, the agreement restricted the exchange of information on the design,
construction, and operation of large-scale nuclear facilities.®’

The fourth obstacle to international cooperation is that states will seek to avoid becoming
dependent on other, potentially hostile, states. In a self-help system, it is safer to rely on your
own weapons to defend yourself as opposed to relying on allies of uncertain reliability. Even
when cooperation does take place, however, states remain sensitive to the development of
asymmetrical dependencies that could be exploited. Although small states may not be able to
afford foregoing interdependence, larger states will attempt to control what they depend on or
reduce their dependence.?® As Grieco has noted, “An advantaged partner, states may worry,

8 Waltz, Theory of International Politics, p. 105.

% Pierre, Nuclear Politics, pp. 20-49.

% Charles Lipson, “International Cooperation in Economic and Security Affairs,” World Politics, Vol. 37, No. 1
(October 1984), p. 14.
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information with potential national security implications. Pierre, Nuclear Politics, p. 27.
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effective”. Ibid., pp. 44-46, 345-346.

% Waltz, Theory of International Politics, p. 107, 168-170.
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could use increased influence arising from its enjoyment of relative gains to force them to accept
progressively less favorable terms in the joint arrangement in which the gap originated, and in
arrangements in other domains as well.”®

Fear of asymmetric dependence was clearly a factor for the British in their cooperation
with the United States and with the Chinese in receiving assistance from the Soviet Union. In
advising against entering into nuclear cooperation with the United States in the early 1940s, Lord
Cherwell, Churchill’s senior scientific advisor, argued that, “However much | may trust my
neighbour, and depend upon him, I am very much averse to putting myself completely at his
mercy and would therefore not press the Americans to undertake this work.”’® Chairman Mao
was also unwilling to become entirely dependent on the Soviet Union for nuclear technology. At
the same time that he sought nuclear assistance from Khrushchev, Mao also bolstered China’s
indigenous nuclear capabilities. One of the elements of nuclear weapons policy adopted by the
Central Military Commission in mid-1958 was that, “In the process of developing nuclear
weapons, we should not imitate other countries.”’* According to John Lewis and Xue Litai, “the
duality of dependency and self-reliance in China’s quest for nuclear weapons endured right to the
moment Soviet aid terminated.”"?

The Nuclear Revolution and Nuclear Cooperation

An argument could be made that the nuclear revolution has reduced the relevance of
some of these barriers to cooperation. Robert Jervis and Robert Powell have described how the
likelihood of international cooperation can be expected to increase when the balance of military
technology favors the defender.” Nuclear weapons strengthen the defender by providing the
state with the ability to inflict unacceptable damage upon an aggressor. Since secure second-
strike capabilities can be measured in absolute terms, relative capabilities are no longer central to
securing a state’s vital interests and thus sensitivity to relative gains is greatly diminished.”
Thus, the effects of nuclear cooperation do not result in relative gains that are convertible,
fungible or useful for anything but deterrence. By alleviating concerns over relative gains, the
nuclear revolution should facilitate nuclear cooperation.

There are two flaws with this argument. The first flaw is that the strongest academic
proponents of the nuclear revolution also believe that national leaders have not grasped the
fundamental meaning of this revolution. While American declaratory policy briefly endorsed this
concept, procurement and doctrine have consistently reflected attempts to escape the nuclear
revolution.” During the Cold War both superpowers invested considerable resources in
developing counterforce and defensive capabilities to gain a nuclear advantage over their rival;
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neither side was content with secure second-strike forces.” If American and Soviet policy
makers did not believe that the nuclear revolution made them secure and they continued to
measure their security in relative terms, it is highly unlikely that this logic motivated their
sharing of nuclear weapons technology with other states. The second flaw with this argument is
that the nuclear revolution is predicated on both states having secure second-strike capabilities. A
nuclear arsenal vulnerable to a first-strike is destabilizing and negates the value of the nuclear
revolution. Nuclear sharing for the explicit purpose of helping a state develop a secure second-
strike capability, namely ballistic missile submarines, was a feature of only later Anglo-
American and Franco-American cooperation.”” However, Franco-Israeli, Israeli-South African,
and Sino-Pakistani nuclear cooperation also included the provision of ballistic missiles or missile
production technologies that could have given the recipient a secure second-strike capability
against a regional adversary.’® It is not known, however, to what extent these transfers of
missiles and missile technology were motivated by strategic calculations or economic interests.

Models of Nuclear Sharing

Despite these obstacles to cooperation, there have been 13 cases of states providing
nuclear weapons technology to other states. There are three models that are useful in explaining
why states have been willing to engage in nuclear cooperation: security, parochial interest, and
culture. In summary, the three primary forces that lead states to overcome the strong
impediments to nuclear cooperation are fear, greed, and ideology. It should be noted that none of
the cases of nuclear sharing uncovered to date can be explained wholly by any single model.
Indeed, different models may have greater explanatory power at different phases of nuclear
sharing. Also, the motivations of the state providing the nuclear technology and the state
obtaining it may be different. Nonetheless, these models serve a practical purpose in
differentiating the causes of nuclear sharing and highlighting the conditions that lead to its
initiation, continuation, and termination.

Security Model
According to the security model, states engage in nuclear cooperation to counter external
threats to vital national interests.”® Under this model, states are highly sensitive to the risks of
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cooperation in a field as important and sensitive as nuclear weapons, but these risks are
outweighed by the danger of not engaging in such behavior in the face of a significant external
threat. Decisions to engage in nuclear sharing are driven by calculations of the balance of
threat.2’ This model is based on neorealist international relations theory which posits that in
order to survive in an anarchic international system, states must arm themselves or ally with
other states for protection against external threats. There are three ways that security concerns
can lead to nuclear sharing.

First, a state may want to help an ally develop nuclear weapons in order to confront a
common enemy based on the logic that “the enemy of my enemy is my friend”. Joseph Grieco
has noted that a state’s sensitivity to relative gains, one of the key impediments to cooperation, is
lower when the partner is a long-time ally, both states face an external threat, and when the
relative gains in the domain of cooperation are not highly convertible or fungible across
domains.®! As a result, there may be situations in which a state may welcome an ally’s relative
increase in capabilities.®? As Peter Liberman has observed, “In general, states will fear the
relative gains of nearby, powerful, offensively armed, and hostile nations more than those of
distant, weak, defensively armed, and friendly ones.”®® This version of the security model
predicts that nuclear sharing should only occur between close allies and that the cooperation be
designed to counter a common enemy and limit the ability of the recipient to threaten the
provider. American assistance to the British nuclear weapons program beginning in 1958 and to
the French program beginning in 1972 appears to be examples of this motivation.®*

Nuclear sharing may also be used by states as a means to avoid offering or accepting an
extended deterrent commitment. Such commitments are fraught with uncertainty and typically
require costly actions to signal the credibility of the deterrer.* Providing a nuclear weapon
capability to the threatened state would allow that state to engage in direct deterrence of the
potential aggressor. States seeking to develop nuclear weapons to counter a severe external threat
may find cooperation attractive because it enables them to achieve a more sophisticated
capability more quickly and more cheaply than an indigenous effort. This motivation should be
strongest where states face the toughest and most important cases of extended deterrence.
Historically, however, this motivation for nuclear sharing has been weakest or most constrained
in these cases. During the early Cold War, the United States refused to aid British and French
nuclear weapons programs and consistently rejected providing such support to West Germany,
South Korea, or Taiwan. Although China was the Soviet Union’s most important and most
besieged ally in the 1950s, Moscow dragged its feet in assisting Beijing’s nuclear weapons
program and abruptly terminated its assistance in 1960. An exception to this finding, however, is
China’s support for Pakistan’s nuclear and missile programs. China’s assistance in these fields
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has enabled Pakistan to balance against their common adversary, India, without requiring China
to commit its own troops or nuclear weapons to defend Pakistani territory.®

A third security-related motivation for engaging in nuclear sharing is to obtain items of
military value such as other types of nuclear technology or delivery systems. This type of nuclear
cooperation need not take place as part of a formal alliance. Israeli-South African cooperation
and Pakistani-North Korean cooperation appears to have been motivated by the mutual gains
available through high-tech bartering. In the 1970s, Israel traded 30 grams of tritium, which is
useful in boosting the explosive yield of nuclear weapons, for 600 tons of natural uranium, which
Israel needed to fuel its Dimona reactor.®” The Pakistani-North Korean military relationship
which emerged in the 1990s appears to have involved a trade of Pakistani uranium enrichment
technology for North Korean ballistic missile technology.®

Parochial Interest Model

The parochial interest model emphasizes the role of private interests of organizations and
individuals as the motivation for nuclear sharing. Under this model, the main actors are domestic
and transnational individuals and groups whose objective is to maximize private gains.®® These
actors will most likely be drawn from the military and the nuclear energy establishment. These
actors are motivated to engage in nuclear cooperation by the prospect of increasing their size,
budget, power, autonomy, and/or prestige. Each actor, however, has different incentives for
nuclear cooperation.

Military leaders are primarily interested in obtaining desired weapons on time at the
lowest cost so they will seek the most cost-effective means of obtaining new weapons. The
greater the economies of scale that can be achieved through joint research, development, and
production, the greater the incentive to collaborate. Weapons that entail high unit costs, small
production runs, and are research-intensive—such as nuclear weapons and delivery systems—are
prime candidates for reaping large gains through cooperation.” As a result, military leaders are
likely to support or lobby for nuclear cooperation with other states if it holds the prospect of
reducing the cost of obtaining nuclear weapons or delivery systems for themselves.

Domestic nuclear establishments (nuclear energy agencies as well as civilian nuclear
firms) are motivated by their desire to maximize private gains.®* For the nuclear establishment in
the exporting state, the revenue gained from nuclear sharing can be used to subsidize the
development of a domestic nuclear energy industry and to increase the competitiveness of this
industry in international markets. Current or former members of this establishment can also
engage in nuclear sharing on an individual basis or as part of a non-government organization. For
these nuclear mercenaries, the primary motivation is financial gain. The nuclear establishment in
the importing state will seek or support nuclear cooperation that provides it with fissile material
production and processing technology that will bolster its domestic industry and provide the
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foundation for future growth, as opposed to the acquisition of nuclear weapons and delivery
systems.

The parochial interest model challenges the relative gains and unitary rational actor
assumptions of the security model. Under this model, states engage in nuclear sharing in order to
obtain material benefits (cash, weapons, or natural resources) for sub-state actors either as an end
itself or as a means to an end (bureaucratic autonomy and prestige). Under the parochial interest
model, actors are motivated by absolute rather than relative gains. Military organizations and
nuclear establishments, however, have different preferences for the form of nuclear cooperation:
weapons for the military and technology versus technology or profits for nuclear establishments
and mercenaries. Nuclear sharing, therefore, is not the result of a top-down political decision, but
a bottom-up lobbying campaign by self-interested domestic actors. Under this model, decisions
to engage in nuclear sharing are the result of multiple competing actors seeking to maximize
their private interests, not the national interest. As a result, a government’s decision may not be
“rational” since it is the outcome of log-rolling and coalition-building between domestic actors
and not the result of a strategic cost and benefit analysis of alternative courses of action. %

Australia’s consideration of the acquisition of nuclear weapon capabilities from Great
Britain in the 1950s illustrates the competing incentives of military and nuclear actors. The
Royal Australian Air Force first proposed the purchase of tactical nuclear weapons from Great
Britain and served as the main lobbyist for the initiative. The British air force and Ministry of
Supply supported this request with the hope that Australia would also purchase British-made
bombers which would reduce the cost of these aircraft to the Royal Air Force. The Australian
Atomic Energy Commission submitted a competing proposal to construct a plutonium
production reactor and reprocessing facility with British assistance. Ultimately, the Australian
government did not pursue either proposal, but as Jim Walsh has noted, “Indeed, the only thing
more sggrprising than Australia’s interest in nuclear weapons was Britain’s willingness to provide
them.”

Cultural Model

According to the cultural model, nuclear sharing is a function of shared beliefs and
identities including religion and ideology. According to the cultural perspective, the roots of
decisions to engage in nuclear sharing can be found in historical experiences and myths,
religious beliefs, identities, ideologies, and norms.* As Scott Sagan has described, “Strategic
choice is determined by different cultural influences on decision makers and not by the rational
pursuit of similar national security or functional organizational interests. Individual leaders act
according to what they believe is appropriate behavior, not according to clear and objective
interests shared by all leaders.”®> Under the culture model, actors are driven not by absolute
gains or relative gains, but by collective gains. Cooperative relationships with other actors who
share their beliefs or identity are evaluated based on the expected joint payoff.®® An exception to
this is when the proposed cooperation touches upon “positional goods”, such as status within a
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specific community, which engenders relative gains concerns.®” Under the cultural model,
identity trumps national interest and parochial interests.*®

Arthur Stein has observed that the President John F. Kennedy’s decision at the December
1962 Nassau Conference to sell Polaris submarine-launched ballistic missiles to Great Britain
was an example of a decision based on joint gains.® After the United States cancelled the air-
launched Skybolt missile which it had promised to provide to Great Britain, Prime Minister
Harold Macmillan asked Kennedy to replace it with the Polaris system. Kennedy’s advisors were
opposed to this idea and some saw this incident as an opportunity to cease nuclear cooperation
with Britain all together.*® Secretary of Defense Robert McNamara had recently criticized the
concept of small independent nuclear forces as “dangerous, expensive, prone to obsolescence
and lacking in credibility as a deterrent.”*®* Although this critique was aimed at the French force
de frappe, it applied equally to Great Britain’s pursuit of an independent deterrent. An
independent British nuclear force also undermined America’s new strategy of flexible and
controlled nuclear response which required centralized command and control of Western nuclear
weapons. Therefore, providing Polaris would not be in the United States strategic self-interest. In
addition, the material costs of refusing to supply Polaris were minimal. Macmillan explicitly
reassured Kennedy that the British would continue their strategic nuclear cooperation in other
fields: the stationing of American Polaris submarines at Holy Loch, the operation of the
Fylingdales early warning radar station, and the use of RAF bases by American aircraft.
Parochial interests also can not explain this decision.

Scholars have highlighted the importance of the “special relationship” between the
United States and Great Britain as a key factor in persuading Kennedy to agree to Macmillan’s
request for Polaris.’®® Kennedy was sensitive to the domestic political difficulties that the
Skybolt cancellation caused Macmillan as well as the long history of Anglo-American
cooperation on nuclear weapons and other strategic issues. After Nassau, Kennedy told Theodore
Sorensen, “Looking at it from their point of view...it might well be concluded that...we had an
obligation to provide an alternative.”*** Told that he had been soft on Macmillan at Nassau,
Kennedy responded, “If you were in that kind of trouble, you would want a friend.”**
Kennedy’s explanation of his decision reflects the importance of his perception of the British as
belonging to a special category that carried with it particular norms of behavior. As Andrew
Pierre has observed, “For reasons of history, culture, mutual faith in democratic government, and
common purpose, the United States has always looked at Britain through a special prism.”*%
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From this perspective, breaking a promise was dishonorable and was simply not in the repertoire
of acceptable behavior.

Strategies for Enhancing the Likelihood of Cooperation

The security, parochial interest and culture models highlight the importance of different
motivations for overcoming the high barriers to sharing such a valuable commaodity as nuclear
weapons technology. For example, each model posits a different mechanism for overcoming the
problem of relative gains. In the standard neorealist conception of relative gains, a state’s utility
function is defined as U=V-k(W-V) where U represents the state’s utility, V represents the
state’s gain from cooperation, W is the partner’s gain from cooperation, and K is the state’s
sensitivity to relative gains. Under the security model, k is less than zero due to the positive
externalities that a state experiences by sharing nuclear weapons technology with an ally facing a
common enemy or avoiding an extended deterrence commitment. Under the parochial interest
model, actors engaged in nuclear sharing are motivated by their private gains which are
measured in absolute terms so their utility function is U=V. Under the culture model, actors are
motivated by the prospect of joint gains so their utility function is U=V+W.

There are also a number of other strategies that states use to promote cooperation while
safeguarding their interests. These strategies include changing the structure of payoffs,
lengthening the shadow of the future, following a policy of reciprocity, engaging in issue-
linkage, and using regimes to reduce transaction costs and the costs of gathering information.

The structure of payoffs in a proposed cooperative relationship can be manipulated to
reduce the likelihood of defection. One straightforward but not necessarily simple way is to
increase the magnitude of gains from mutual cooperation relative to the gains from exploitation.
Actors that entail high specific costs—either material or reputational—as part of cooperation
should be less likely to defect. For example, publicly announcing an agreement magnifies the
reputation cost of breaking the agreement.'®” Although most nuclear sharing is conducted
secretly, Anglo-American cooperation after 1958 was highly publicized. When the Kennedy
Administration abruptly cancelled the Skybolt missile that had been promised to Britain in 1960
and was advertised by Macmillan’s Conservative Party as the keystone of an independent
deterrent, it caused a domestic political crisis for Macmillan. At Nassau, Macmillan described
himself to Kennedy as a ship that looked seaworthy but was about to sink. Macmillan
successfully used the domestic political fallout caused by the Skybolt cancellation to convince
Kennedy to replace that weapon system with Polaris.'%

Lengthening the shadow of the future facilitates cooperation by increasing the value of
future payoffs relative to current payoffs and providing more timely and reliable information
about a partner’s actions.'®® One technique to lengthen the shadow of the future is to break a
single agreement into multiple smaller agreements phased over time. For example, although
Libya contracted to buy a “turn-key” uranium enrichment facility from the A.Q. Khan network in
1997, the nuclear assistance provided by the network was divided into stages. First, Libya
received 20 pre-assembled centrifuges with aluminum rotors, components to assemble 200 more
centrifuges, and a small quantity of hexafluoride uranium gas for enrichment in the centrifuges.
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After making progress creating a pilot-scale uranium enrichment plant with these centrifuges,
Libya received 2 more advanced centrifuges with maraging steel rotors from Pakistan in late
2000 and placed an order for 5,000 more units. Libya later increased the order to 10,000
centrifuges with deliveries of components commencing in December 2002.%°

A policy of reciprocity—rewarding cooperation with cooperation and defection with
defection—can also be an effective means of increasing the likelihood of cooperation. The
effectiveness of this strategy depends on the ability of a state to reliably distinguish between
cooperation and defection among other actors and to respond in kind. It is easiest if the
definitions of cooperation and defection are clear, acts of cooperation and defection are highly
visible, and if the actors are unitary. Because reciprocity requires flexibility, control is important:
internal factional, organizational or bureaucratic dysfunctions may limit the ability of states to
implement a tit-for-tat strategy.™**

Issue linkage is another strategy for improving the prospects of cooperation. Issue linkage
provides a state with additional bargaining leverage by making one’s own behavior contingent
on others’ actions on other issues. This strategy can be pursued as a quid pro quo or be used to
turn a one-time deal into an iterated relationship involving multiple issues.**? The French
decision to provide a plutonium production reactor and reprocessing plant to Israel was
implicitly linked to Israeli participation in the joint Anglo-French operation to seize the Suez
Canal from Egypt. While not an explicit quid pro quo or a condition for Israeli involvement in
the operation, the French political leadership approved the sale of a 10MW reactor to Israel at the
end of the secret Sevres conference in October 1956 which cemented the tripartite military
operation against Egypt. When the intervention stalled in November due to international pressure
and Soviet threats, French leaders agreed to upgrade their nuclear assistance to Israel as
compensation for Israel’s withdrawal from the Sinai. As a result, the deal for the Dimona reactor
was changed in October 1957 to include a larger reactor capable of producing ten to fifteen
kilograms of plutonium per year along with the necessary spent fuel reprocessing and waste
storage facilities.

Regimes composed of principles, norms, rules and decision-making procedures can
provide a useful means for reinforcing incentives for cooperation. Regimes can change the
payoff structure between partners by generating norms that are internalized by states or
generating information that can change interests. Regimes can also lengthen the shadow of the
future by institutionalizing interactions and can facilitate the use of reciprocal strategies by
limiting definitional ambiguity, reducing transaction costs, and increasing transparency.***
During World War 11, the United States and Britain tried but failed to create a regime to govern a
joint nuclear weapons program. Each side proposed the creation of an institution to coordinate
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such a program when they knew they would be the junior partner. Both times, the state with the
more advanced nuclear program rejected the proposal. The Quebec Agreement of August 1943
created a Combined Policy Committee staffed by senior American and British officials to
“ensure full and effective collaboration” towards the development of nuclear weapons. The
extent of collaboration, however, was strictly limited by the United States and the committee
never became the bi-national governing body that the British hoped it would be.*

Implications for the Nonproliferation Regime and International Security

Nuclear sharing is an especially dangerous route of nuclear proliferation for three
reasons. Nuclear sharing makes nuclear proliferation harder to stop, more destabilizing when it
happens, and increases the risk of further proliferation.

First, nuclear sharing accelerates the pace of proliferation, increases the range of states
capable of acquiring nuclear weapons, and reduces the warning time that a state is pursuing
nuclear weapons. Typically, states take ten years to develop nuclear weapons.™® The provision
of nuclear weapons, materials, equipment or know-how could save a country many years and
hundreds of millions of dollars. With the help of the Khan network, Libya assembled a
laboratory-scale uranium enrichment plant in five years; a feat it had been unable to do on its
own for the previous twenty years. In 2002, the CIA estimated that North Korea’s uranium
enrichment program, established in 2000 on the basis of Pakistani technology, could result in
weapons-grade uranium by mid-decade.'*’ The sharing of nuclear weapons or construction of
turn-key fissile material production facilities would allow even states with minimal nuclear
infrastructure to become nuclear weapon states. Before renouncing its nuclear weapons program
in December 2003, Libya had contracted with the A.Q. Khan network for the construction of a
10,000-centrifuge uranium enrichment facility which could produce enough highly enriched
uranium for up to ten nuclear weapons a year. Nuclear sharing would also circumvent the
international nuclear export control system which would diminish the warning time that a state
was pursuing nuclear weapons. The combination of faster and less easily detected proliferation
would reduce the amount of time that other states have to use diplomacy, incentives, and
sanctions to persuade a state to abandon its nuclear weapon ambitions.

Second, nuclear sharing makes nuclear proliferation more dangerous and destabilizing.
The prospect of instant nuclear powers raises the risk that leaders will not fully appreciate the
power of these weapons and their strategic effects or that the regime that obtains them will be
highly unstable. One of the key arguments of nuclear optimists for why nuclear weapons
promote stability is that the long lead time, administrative skills, and substantial technical
resources required for the production of nuclear weapons means that unstable or radical regimes
are unlikely to master them.**® In addition, the neighbors of such states will have less time to
adapt to the new strategic situation. States that enter the nuclear club through “proliferation by
purchase” may not have the requisite domestic scientific and technical expertise to safely and
securely produce and handle nuclear weapons. This raises the risk of nuclear accidents, insecure
arsenals, and clumsy nuclear operations that alarm neighboring states.
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Third, as the number of states with access to nuclear weapons technology grows, the
possibility of further state-sponsored proliferation also increases. Less developed states are more
likely to seek nuclear cooperation with other states, or even terrorist groups, to offset the costs of
their nuclear weapons programs. North Korea, for example, may begin to view its nuclear
weapons program as it does its ballistic missile program: not only as a military deterrent, but also
as a source of much-needed hard currency. Furthermore, the increased availability of fissile
material and nuclear weapons, especially in states that have not had the time to develop the
physical, organizational, cultural, and technological components of an effective nuclear security
system, raises the risk of theft by terrorists. Finally, as the easiest path to nuclear weapon
acquisition, nuclear sharing poses a severe challenge to the global nonproliferation norm. The
transfer of nuclear weapons technology, or even the prospect of it, may have a domino effect and
jumpstart or accelerate nuclear weapons programs in other states.

Conclusion

The sharing of nuclear weapons technology has been a crucial yet underappreciated
factor in the proliferation of nuclear weapons. The British, Chinese, Pakistani, and Israeli
programs benefited significantly from the knowing and willful transfer of nuclear weapons
technology by foreign governments. Iragi and Libyan acquisition of nuclear weapons would have
been due to state-sponsored proliferation if outside intervention had not halted these programs.
The current nuclear crises with Iran and North Korea were triggered by their acquisition of
uranium enrichment technology from Pakistan. In total, there have been 13 cases of states
sharing nuclear weapons technology with other states and another 15 cases of states
unsuccessfully seeking such assistance.

The extent of nuclear sharing has gone largely unexamined by nonproliferation and
international relations scholars. As a result, our understanding of why states offer and seek
nuclear cooperation is severely lacking. The question of why states would share nuclear weapons
technology, the conditions under which this is likely to occur, and the security implications of
such transfers has been examined only on a case-by-case basis. This paper applies three models
of decision-making that have been used profitably to analyze other aspects of nuclear
proliferation to examine the motivations behind nuclear sharing. This analytical framework
provides the foundation for a systematic, comparative analysis of state-sponsored nuclear
proliferation and its implications for international relations theory and nonproliferation strategy.
Evidence of security concerns, parochial interests, and cultural influences as motivating factors
can be found in several known cases of nuclear cooperation. Further research is required to
weigh the relative importance of each of these factors in decisions to engage in nuclear
cooperation. Crafting an effective nonproliferation strategy to address the threat of state-
sponsored nuclear proliferation requires a solid understanding of the determinants of nuclear
sharing and the conditions which enable this behavior.
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